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G E N E R A L    C O N D I T I O N S 
 
 

May 25, 2005 
 
 
ARTICLE 1.  GENERAL PROVISIONS. 
 
1.1 BASIC DEFINITIONS. 
 
A/E (including all design professionals).  "A/E" 
means the person lawfully licensed to practice 
architecture or engineering or an entity lawfully 
practicing architecture or engineering identified as 
such in the A/E's Agreement and is referred to 
throughout the Contract Documents as if singular 
in number.  The term "A/E" also means the A/E's 
representative and its subconsultants.  When these 
General Conditions are part of a Contract in which 
the design professional is an interior designer, 
landscape subconsultant or other design 
professional, the term "A/E" as used in these 
General Conditions shall be deemed to refer to 
such design professional.  A license is not required 
when the type of design professional is one which 
is not subject to a professional license, but such 
professional must meet the prevailing standards in 
the State of Utah for such practice.  For projects 
where there is no A/E hired by DFCM, the 
references in the General Conditions to A/E shall 
be deemed to refer to DFCM as may be 
practicably applied. 
 
ADDENDA.  "Addenda" means the written or 
graphic instruments issued prior to the opening of 
Bids which clarify, correct or change the bidding 
documents or the Contract Documents. 
 
ASI. “ASI” shall mean a Supplemental 
Instruction issued by the A/E to the Contractor 
which may result in clarifications or minor 
changes in the Work and does not affect the 
contract time or the contract amount. 

 
BID.  "Bid" means the offer or proposal of the 
bidder submitted on the prescribed form setting 
forth the prices for the Work to be performed.  
 
BONDS.  "Bonds" mean the bid bond, 
performance and payment bonds and other 
instruments of security. 
 
CHANGE ORDER.  "Change Order" means a 
written instrument signed by the DFCM and 
Contractor, stating their agreement for changes of 
the Contract as specified on the required DFCM’s 
change order form. 
 
CLAIM.  “Claim” means a dispute, demand, 
assertion or other matter submitted by the 
Contractor, including a Subcontractor at any tier 
subject to the provisions of these General 
Conditions.  The claimant may seek, as a matter of 
right, modification, adjustment or interpretation of 
Contract terms, payment of money, extension of 
time or other relief with respect to the terms of the 
Contract.  A request for Preliminary Resolution 
Effort (PRE) shall not be considered a “Claim.”  A 
requested amendment, requested change order, or 
a Construction Change Directive (CCD) is not a 
PRE or Claim unless agreement cannot be reached 
and the procedures of these General Conditions 
are followed.  
 
CONSTRUCTION CHANGE DIRECTIVE.  A 
"Construction Change Directive" means a written 
order signed by the DFCM, directing a change in 
the Work and stating a proposed basis for 
adjustment, if any, in the Contract Sum or 
Contract Time, or both.  The DFCM may by 
Construction Change Directive, without 
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invalidating the Contract, order changes in the 
Work within the general scope of the Contract 
consisting of additions, deletions or other 
revisions; even if it may impact the Contract Sum 
and Contract Time. 
 
CONTRACT.  The Contract Documents form the 
Contract for Construction.  The term "Contract" 
represents the entire and integrated agreement 
between the parties hereto and supersedes prior 
negotiations, representations or agreements, either 
written or oral.  The Contract Documents shall not 
be construed to create a contractual relationship of 
any kind (1) between the A/E and Contractor, (2) 
between the DFCM and a Subcontractor or (3) 
between any persons or entities other than the 
DFCM and Contractor. 
 
CONTRACT DOCUMENTS.  The term 
"Contract Documents" means the Contractor's 
Agreement between the DFCM and Contractor 
(hereinafter referred to as "Contractor's 
Agreement"), the Conditions of the Contract 
(General, Supplementary and other Conditions), 
the Drawings, Specifications, Addenda, other 
documents listed in the Contractor's Agreement 
and Modifications issued after execution of the 
Contractor's Agreement.  The Contract Documents 
shall also include the bidding/proposal documents, 
including the Instructions to Bidders/Proposers, 
Notice to Contractors and the Bid/Proposal Form, 
to the extent not in conflict with the other above-
stated Contract Documents and other documents 
and oral presentations as part of the Selection 
which are documented as an attachment to the 
Contract. 
 
CONTRACT SUM.  The term "Contract Sum" 
means the Contract Sum as stated in the 
Contractor's Agreement and, including authorized 
and signed adjustments to this agreement 
(modifications), is the total amount payable by the 
DFCM to the Contractor for performance of the 
Work under the Contract Documents. 
 
CONTRACT TIME.  "Contract Time", unless 
otherwise provided in the Contract Documents, 
means the period of time, including authorized and 
signed adjustments (modifications), stated in the 
Contract Documents for Substantial Completion of 
the Work. 
 

CONTRACTOR.  The Contractor is the person or 
entity identified as such in the DFCM Contractor's 
Agreement and is referred to throughout the 
Contract Documents as if singular in number.  The 
term "Contractor" means the Contractor or the 
Contractor's authorized representative.  When 
separate contracts are awarded for different 
portions of the Project or other construction or 
operations on the site, the term "Contractor" in the 
Contract Documents in each case, shall mean the 
Contractor who executes each separate DFCM 
Contractor Agreement. 
 
CONTRACTOR’S AGREEMENT.  
“Contractor’s Agreement” means, unless the 
context requires otherwise, the agreement 
executed by the Contractor and DFCM for the 
Project. 
 
DAY.  The term "day" or “days” as used in the 
Contract Documents shall mean calendar day 
unless otherwise specifically defined. 
 
DEFECTIVE.  "Defective"  is an adjective which 
when modifying the word "Work" refers to Work 
that does not conform to the Contract Documents, 
or does not meet the requirements of any 
inspection, referenced standard, code, test or 
approval referred to in the Contract Documents, or 
has been damaged. 
 
DFCM REPRESENTATIVE. 
“DFCM Representative” means the Division of 
Facilities Construction and Management person 
directly assigned to work with the Contractor on a 
regular basis.  Unless the context requires 
otherwise, the “DFCM Representative” is the 
“Owner’s Representative.” 
 
DIRECTOR.  “Director” means the Director of 
the Division of Facilities Construction and 
Management unless the context requires 
otherwise.  Director may include a designee 
selected by the Director for the particular function 
referred to in the General Conditions.  

 
DFCM.  “DFCM” means the Division of Facilities 
Construction and Management established 
pursuant to Utah Code Annotated Section 63A-5-
201 et seq.  Unless the context requires otherwise,  
DFCM is the “Owner” as that term is commonly 
referred to in the construction industry. 
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DRAWINGS.  The "Drawings" are the graphic 
and pictorial portions of the Contract Documents, 
wherever located and whenever issued, showing 
the design, location and dimensions of the Work, 
and generally include the drawings, elevations, 
sections, details, schedules and diagrams.  
 
EXECUTIVE DIRECTOR. 
“Executive Director” means the Executive 
Director of the Department of Administrative 
Services, including unless otherwise stated, his/her 
duly authorized designee. 

 
INSPECTION.  The word “inspection” or its 
derivatives shall mean a review of the Project, 
including but not limited to a visual review of the 
Work completed to date to ascertain if the Work is 
in accordance with the Contract Documents, 
including all applicable building codes and 
construction standards. 
 
MODIFICATION.  A "Modification" is (1) a 
Change Order (2) Construction Change Directive 
or (3) ASI.  The Contract may be amended or 
modified only by (1) a written amendment 
executed by both the DFCM and Contractor, or (2) 
by a Modification. 
 
NOTICE TO PROCEED.  A "Notice to 
Proceed" is a document prepared by the DFCM 
and by its terms authorizes the Contractor to 
commence Work on the Project.  It is deemed 
issued upon being sent by the DFCM to the 
Contractor's specified address within the bid or 
proposal. 
 
PARTIAL USE.  "Partial Use" means placing a 
portion of the Work in service for the purpose for 
which it is intended (or a related purpose) before 
reaching Substantial Completion for all the Work.  
This partial use does not constitute "substantial 
completion". 

 
PRELIMINARY RESOLUTION EFFORT.  
“Preliminary Resolution Effort” or “PRE” means 
the processing of a request for preliminary 
resolution or any similar notice about a problem 
that could potentially lead to a Claim and is prior 
to reaching the status of a Claim. 
 

PRODUCT DATA.  "Product Data" means 
illustrations, standard schedules, performance 
charts, instructions, brochures, diagrams and other 
information furnished by the Contractor to 
illustrate materials or equipment for some portion 
of the Work. 
 
PROJECT.  The "Project" means the total 
construction of the Work performed under the 
Contract Documents. 
 
PROJECT MANUAL (FOR 
CONSTRUCTION).  The "Project Manual" is the 
volume assembled for the Work and may include 
the bidding/proposal requirements, sample forms, 
General or Supplementary Conditions of the 
Contract and Specifications. 
 
PROPOSAL REQUEST OR “PR.” 
A “Proposal Request” or “PR” is a proposal 
request filed with the Contractor for the purposes 
of seeking a proposal in order to resolve an issue 
as part of the Change Order or Contract 
Modification process. 
 
PROPOSED CHANGE ORDER.    A “Proposed 
Change Order” (“PCO”), is an informal request by 
the Contractor filed with the DFCM 
Representative, in an effort to commence the 
Contract Modification Process.  It shall not be 
considered a “PRE” or a “Claim.”  The PCO may 
be related to any potential, or actual delay, 
disruption, unforeseen condition or materials or 
any other matter in which the Contractor intends to 
seek additional monies or time. 

 
REQUEST FOR INFORMATION or RFI.  A 
“Request for Information” or “RFI” is a request 
filed by the Contractor with the A/E regarding any 
request for information, direction or clarification 
related to the Contract Documents, plans or 
specifications. 
 
RESOLUTION OF THE CLAIM.  “Resolution 
of the Claim” means the final resolution of the 
Claim by the Director, but does not include any 
administrative appeal, judicial review or judicial 
appeal thereafter. 
 
RULE.  “Rule,” unless the context requires 
otherwise, shall mean a Rule of the Utah 
Administrative Code. 
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SALES TAX and/or USE TAX.  Sales Tax 
and/or Use Tax, unless the context requires 
otherwise, shall mean the sales tax and/or use tax 
collected or to be collected by the Utah State Tax 
Commission and shall include any sales and/or use 
tax that the Utah State Tax Commission collects 
on behalf of any special district, local government 
or political subdivision. 
 
SAMPLES.  "Samples" mean physical examples, 
which illustrate materials, equipment or 
workmanship and establishes standards by which 
the Work will be judged. 
 
SHOP DRAWINGS.  "Shop Drawings" means 
drawings, diagrams, schedules and other data 
specially prepared for the Work by the Contractor 
or a Subcontractor, Sub-subcontractor, manu- 
facturer, supplier or distributor to illustrate some 
portion of the Work. 
 
SPECIFICATIONS.  The "Specifications" are 
that portion of the Contract Documents consisting 
of the written requirements for materials, 
equipment, construction systems, standards, 
installation and workmanship for the Work, and 
performance of related systems and services. 
 
SUBCONTRACTOR.  “Subcontractor” means 
the person or entity that has a direct contract with 
the Contractor, including any trade contractor or 
specialty contractor, or with another Subcontractor 
at any tier to provide labor or materials for the 
work but does not include suppliers who provide 
only materials, equipment or supplies to a 
contractor or subcontractor.  Notwithstanding the 
foregoing, the text in which the term is used may 
provide for the exclusion of Subcontractors of 
other Subcontractors or the exclusion of suppliers.  
The term “Subcontractor” is referred to throughout 
the Contract Documents as if singular in number 
and means a Subcontractor or authorized 
representative of the Subcontractor.  The Term 
“Subcontractor” does not include a separate 
contractor or subcontractors of a separate 
contractor.  
 
SUBSTANTIAL COMPLETION.  "Substantial 
Completion" is the date certified in accordance 
with Article 9.2 and means the date the Work or 
designated portion thereof is sufficiently complete, 

and any lack of completion or performance does 
not reasonably interfere with the DFCM’s 
intended use of the Project, in accordance with the 
Contract Documents so that the DFCM can 
occupy and use the Work for its intended use.  
DFCM’s “intended use” or “occupy” as used in 
this definition, shall include any intended use or 
occupation by any agency or entity for which 
DFCM has intended to so occupy the Project. 
 
SUPPLEMENTARY CONDITIONS  OR 
SUPPLEMENTARY GENERAL 
CONDITIONS.  "Supplementary Conditions" or 
"Supplementary General Conditions" means the 
part of the Contract Documents which amends or 
supplements these General Conditions.  
 
WORK.  The term "Work" means the 
construction and services required by the Contract 
Documents, whether completed or partially 
completed, and includes all labor, materials, 
equipment and services provided, or to be 
provided, by the Contractor to fulfill the 
Contractor's obligations. 
 
 
ARTICLE 2.  DFCM. 
 
2.1 INFORMATION AND SERVICES 
REQUIRED OF THE DFCM. 
 
 2.1.1 DFCM’S REPRESENTATIVE.  
The DFCM shall designate a DFCM 
Representative authorized to act in the DFCM’s 
behalf with respect to the Project.  The DFCM or 
such authorized representative shall render 
decisions within a reasonable time pertaining to 
documents submitted by the A/E and/or Contractor 
in order to avoid a compensable delay in the 
orderly and sequential progress of the Project. 
 
 2.1.2 SPECIALISTS AND 
INSPECTORS.  The DFCM will provide 
certified building inspection services in 
accordance with the adopted Building Codes.  This 
includes 'routine' and 'special' inspections unless 
otherwise noted in the A/E Agreement.  The 
DFCM may assign an inspector or specialist to 
note deviations from, or necessary adjustments to, 
the Contract Documents or to report deficiencies 
or defects in the Work.  The inspector or 
specialist's activities in no way relieves the 
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Contractor of the responsibilities set forth in the 
Contract Documents.  
 
 2.1.3 SURVEYS AND LEGAL  
DESCRIPTION.  The DFCM shall furnish 
surveys describing physical characteristics, legal 
limitations and utility locations for the site of the 
Project, and a legal description of the site.  The 
Contractor shall review this information, including 
the surveys and any provided soils tests, and 
compare such information with observable 
physical conditions and the Contract Documents. 
 
 2.1.4 PROMPT INFORMATION AND 
SERVICES.  Upon receipt of a written request 
from the Contractor, the DFCM shall furnish 
information or services under the  DFCM’s control 
with reasonable promptness to avoid delay in the 
orderly progress of the Work.   
 
 2.1.5 COPIES OF DRAWINGS AND 
PROJECT MANUALS 
(FOR CONSTRUCTION).  Unless otherwise 
provided in the Contract Documents, the 
Contractor will be furnished, free of charge, such 
copies of Drawings and Project Manuals (for 
construction) as are reasonably necessary for 
execution of the Work.  DFCM’s Web Page may 
also provide referenced documents for the Project. 
 
 2.1.6 OTHER DUTIES.  The foregoing 
is in addition to other duties and responsibilities of 
the DFCM enumerated herein and especially those 
in respect to Article 2.2 (Construction by DFCM 
or by Separate Contractors), Article 8 (Payments 
and Completion) and Article 10 (Insurance and 
Bonds). 
 
2.2 CONSTRUCTION BY DFCM OR BY 
SEPARATE CONTRACTORS 
 

2.2.1 DFCM’S RIGHT TO PERFORM 
CONSTRUCTION AND TO AWARD 
SEPARATE CONTRACTS. 
 

(1) IN GENERAL.  The 
DFCM reserves the right to perform construction 
or operations related to the Project with the 
DFCM’s own forces, and to award separate 
contracts in connection with other portions of the 
Project or other construction or operations on the 
site under Conditions of the Contract identical or 

substantially similar to these including those 
portions related to insurance and waiver of 
subrogation.  
 

(2) COORDINATION AND 
REVISIONS.  The DFCM shall provide for 
coordination of the activities of the DFCM’s own 
forces and of each separate Contractor with the 
Work of the Contractor, who shall cooperate with 
them.  The Contractor shall participate with other 
separate contractors and the DFCM in reviewing 
their construction schedules when directed to do 
so.  The Contractor shall make any revisions to the 
construction schedule and Contract Sum deemed 
necessary after a joint review and agreement by 
the DFCM.  The construction schedules shall then 
constitute the schedules to be used by the 
Contractor, separate contractors and the DFCM 
until subsequently revised. 
 

2.2.2 MUTUAL RESPONSIBILITY. 
 

(1) CONTRACTOR 
COORDINATION.  The Contractor shall afford 
the DFCM and separate contractor(s) a reasonable 
opportunity for delivery and storage of their 
materials and equipment and performance of their 
activities and shall connect and coordinate the 
Contractor's construction and operations with 
theirs as required by the Contract Documents. 

 
(2) REPORTING 

PROBLEMS TO DFCM.  If part of the 
Contractor's Work depends on work by the DFCM 
or a separate contractor, the Contractor shall, prior 
to proceeding with that portion of the Work, 
promptly report in writing to the DFCM apparent 
defects in workmanship that would render it 
unsuitable for proper execution.  Failure of the 
Contractor to make said report shall constitute an 
acknowledgment that the DFCM’s or separate 
contractor's completed or partially completed 
construction is fit and proper to receive the 
Contractor's Work, except as to defects in 
workmanship not then reasonably discoverable. 
 

(3) COSTS.  Costs caused by 
delays or by improperly timed activities or 
defective construction shall be borne by the 
responsible party in accordance with the 
procedures and provisions of the Contract 
Documents. 
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(4) CONTRACTOR 

REMEDIAL WORK.  The Contractor shall 
promptly remedy damage caused by the 
Contractor to completed or partially completed 
Work or to property of the DFCM or separate 
contractors and subcontractors as provided in 
Article 6. 
 
 
ARTICLE 3.  A/E. 
 
3.1 A/E'S ADMINISTRATION OF THE 
CONTRACT. 
 

3.1.1 IN GENERAL.  The A/E assists 
the DFCM with the administration of the Contract 
as described in the Contract Documents.  The A/E 
shall have the authority to act on behalf of the 
DFCM only to the extent provided in the Contract 
Documents or A/E's Agreement.  
 

3.1.2 SITE VISITS. 
 

 (1) Site visits or inspections by 
the A/E, the DFCM or any DFCM representative 
shall in no way limit or affect the Contractor's 
responsibility to comply with all the requirements 
and the overall design concept of the Contract 
Documents as well as all applicable laws, statutes, 
ordinances, resolutions, codes, rules, regulations, 
orders and decrees. 
 
 (2) WRITTEN REPORT.  
The A/E shall promptly submit to the DFCM a 
written report subsequent to each site visit.   
 

3.1.3 COMMUNICATIONS 
FACILITATING CONTRACT  
ADMINISTRATION.  Except as authorized by 
the DFCM Representative or as otherwise 
provided in the Contract Documents, including 
these General Conditions, the A/E and Contractor 
shall communicate through the DFCM 
Representative on issues regarding the timing of 
the Work, cost of the Work or scope of the Work.  
Contractor shall comply with communication 
policies agreed upon at any pre-construction 
meeting with the DFCM.  Communications by and 
with the A/E subconsultants shall be through the 
A/E.  Communications by and with Subcontractors 
shall be through the Contractor.  Communications 

by and with separate contractors shall be through 
the DFCM. 

 
3.1.4 A/E MAY REJECT WORK, 

ORDER INSPECTION, TESTS.  The A/E shall 
have the responsibility and authority to reject 
Work which, based upon the A/E’s knowledge or 
what may be reasonably inferred from the A/E’s 
site observations and review of data, does not 
conform to the Contract Documents.  Whenever 
the A/E considers it necessary or advisable for 
implementation of the intent of the Contract 
Documents, the A/E shall have the responsibility 
and authority to require additional inspections or 
testing of the Work in accordance with the 
provisions of the Contract Documents, whether or 
not such Work is fabricated, installed or 
completed, provided, however, the A/E must 
obtain the DFCM’s prior written approval of any 
such additional inspections or testing.  However, 
neither this authority of the A/E nor a decision 
made in good faith either to exercise or not to 
exercise such authority shall give rise to a duty or 
responsibility of the A/E to the Contractor, 
Subcontractors, their agents or employees or other 
persons performing portions of the Work, 
including separate contractors.  If the Contractor 
disputes the rejection of any Work and the 
correction thereof shall involve additional cost or 
time, it shall be the DFCM’s option to accept such 
Work whether it be conforming or nonconforming. 
 

3.1.5 A/E REVIEW CONTRACTOR'S 
SUBMITTALS. 
 
 (1) Contractor shall submit 
shop drawings, product data, and samples and 
other submittals required by the Contract 
Documents to the A/E as required by the approved 
submittal schedule. 
 
 (2) The A/E shall review and 
approve or take other appropriate action upon 
Contractor's submittals such as Shop Drawings, 
Product Data and Samples, but only for the 
purpose of checking for conformance with the 
information and design concepts expressed in the 
Contract Documents.  A/E action taken on a 
submittal shall not constitute a Modification of 
this Agreement. 
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 (3) The A/E’s action shall be 
taken no later than 15 days following A/E’s receipt 
of the submittal, unless agreed to otherwise by 
Contractor and DFCM, in order to avoid a delay in 
the Work of the Contractor or of separate 
contractors while allowing sufficient time in the 
A/E’s professional judgment to permit adequate 
review. 
 
 (4) Review of such submittals 
is not conducted for the purpose of determining 
the accuracy and completeness of other details 
such as dimensions and quantities or for 
substantiating instructions for installation or 
performance of equipment or systems, all of which 
remain the responsibility of the Contractor as 
required by the Contract Documents. 
 
 (5) The A/E’s review of the 
Contractor's submittals shall not relieve the 
Contractor of the obligations under the Contract 
Documents. 
 
 (6) The A/E’s review shall not 
constitute approval of safety precautions or, unless 
otherwise specifically stated by the A/E, of any 
construction means, methods, techniques, 
sequences or procedures. 
 
 (7) The A/E’s approval of a 
specific item shall not indicate approval of an 
assembly of which the item is a component. 
 
 (8) When professional 
certification of performance characteristics of 
materials, systems or equipment is required by the 
Contract Documents, the A/E shall be entitled to 
rely upon such certifications to establish that the 
materials systems or equipment will meet the 
performance criteria required by the Contract 
Documents.  
 
3.2 OWNERSHIP AND USE OF A/E'S 
DRAWINGS, SPECIFICATIONS AND 
OTHER DOCUMENTS.  All Drawings, 
Specifications and other documents prepared by 
the A/E are and shall remain the property of the 
DFCM, and DFCM shall retain all common law, 
statutory and other reserved rights with respect 
thereto.  Said documents were prepared and are 
intended for use as an integrated set for the Project 
which is the subject of this Contractor's 

Agreement.  The Contractor shall not modify or 
use Contract Documents on any other project 
without the prior written consent of the DFCM and 
A/E.  Any such non-permissive use or 
modification, by Contractor, the Contractor's 
Subcontractors at any tier or anyone for whose 
acts the Contractor is liable, shall be at 
Contractor's sole risk.  Contractor shall hold 
harmless and indemnify the DFCM from and 
against any and all claims, actions, suits, costs, 
damages, loss, expenses and attorney fees arising 
out of such non-permissive use or modification by 
the Contractor.  The Contractor and 
Subcontractors are granted a limited license to use 
and reproduce applicable portions of the 
Drawings, Specifications and other documents 
prepared by the A/E appropriate to and for use in 
the execution of their Work under the Contract 
Documents.  All copies made under this license 
shall bear the statutory copyright notice, if any, 
shown on the Drawings, Specifications and other 
documents prepared by the A/E.  Submittals or 
distributions necessary to meet official regulatory 
requirements or for other purposes relating to 
completion of the Project are not to be construed 
as a publication in derogation of the DFCM's 
copyright or other reserved rights. 
 
 
ARTICLE 4.  CONTRACTOR 
 
4.1 REVIEW OF CONTRACT  
DOCUMENTS AND FIELD CONDITIONS BY 
CONTRACTOR. 
 

4.1.1 REVIEWING CONTRACT 
DOCUMENTS, INFORMATION, 
REPORTING ERRORS, INCONSISTENCIES 
OR OMISSIONS.  The Contractor shall carefully 
study and compare the Contract Documents with 
each other and with information furnished by the 
DFCM pursuant to Article 2.1 hereinabove and 
shall at once report to the DFCM and A/E errors, 
inconsistencies or omissions discovered.  The 
Contractor shall not be liable to the DFCM or A/E 
for damage resulting from errors, inconsistencies 
or omission in the Contract Documents, unless the 
Contractor recognized such error, inconsistency or 
omission or a Contractor of ordinary skill and 
expertise for the type of Work involved would 
have readily so recognized such error, 
inconsistency or omission, and the Contractor 
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failed to report such to the DFCM and A/E.  If the 
Contractor performs any construction activity 
without such notice to the DFCM and A/E and 
prior to the resolution of the error, inconsistency 
or omission, the Contractor shall assume 
appropriate responsibility for such performance 
and shall bear an appropriate amount of the 
attributable costs for correction. 
 
 4.1.2 FIELD CONDITIONS.  The 
Contractor shall take field measurements and 
verify field conditions and shall carefully compare 
such field measurements and conditions and other 
information known to the Contractor, or 
information which a Contractor of ordinary skill 
and expertise for the type of Work involved would 
have known, before commencing activities.  
Errors, inconsistencies or omissions discovered 
shall be reported to the DFCM and A/E at once.  If 
the Contractor performs any construction activity 
without such notice to the DFCM and A/E and 
prior to the resolution of the error, inconsistency 
or omission, the Contractor shall assume 
appropriate responsibility for such performance 
and shall bear an appropriate amount of the 
attributable costs for correction. 
 
 4.1.3 PERFORM IN  
ACCORDANCE WITH CONTRACT 
DOCUMENTS AND SUBMITTALS.  The 
Contractor shall perform the Work in accordance 
with the Contract Documents and submittals 
approved in accordance with the Contract 
Documents  
 
 4.1.4 PERFORMANCE TO 
PRODUCE THE COMPLETE SYSTEM AND 
INTENDED RESULTS.  Performance by the 
Contractor shall be required to the extent 
consistent with the Contract Documents and 
reasonably inferable from the Contract Documents 
as being necessary to allow the system to function 
within its intended use. 
 
 4.1.5 INTENT AND HIERARCHY.  
The Contract Documents should be read as a 
whole and wherever possible, the provisions 
should be construed in order that all provisions are 
operable.  The intent of the Contract Documents is 
to include all items necessary for the proper 
execution and completion of the Work by the 
Contractor.  The Contract Documents are 

complimentary, and what is required by one 
Document or provisions thereof shall be as 
binding as if required by all the Documents or 
provisions thereof.  In case of an irreconcilable 
conflict between provisions within a Contract 
Document or between Contract Documents, the 
following priorities shall govern as listed below: 
 
 (1) A particular Modification 
shall govern over all Contract Document 
provisions or Modifications issued prior to said 
particular Modification. 
 
 (2) Attachments to the 
Contractor’s Agreement resulting from the 
Selection process including any management plan 
or documented interview information shall govern 
over addenda, the General Conditions, plans and 
specifications.  
 
 (3) A particular Addendum 
shall govern over all other Contract Document 
provisions issued prior to said particular 
Addendum.  Subsequent Addenda shall govern 
over all prior Addenda. 
 
 (4) The Supplementary 
General Conditions shall govern over the General 
Conditions. 
 
 (5) These General Conditions 
shall govern over all other Contract Documents 
except for the Supplementary General Conditions, 
Addenda, Modifications and Attachments 
resulting from the selection process. 
 
 (6) The drawings and 
specifications shall not govern over any of the 
documents listed above. 
 
 (7) In case of a conflict or 
ambiguity within the same level of hierarchy of 
described documents, DFCM reserves the right to 
select the most stringent requirement unless the 
preponderance of the contract indicates the less 
stringent requirement. 
 
 4.1.6 DIVIDING WORK AND  
CONTRACTOR REPRESENTATION. 
Organization of the specifications into divisions, 
sections and articles, and arrangement of 
Drawings, shall not control the Contractor in 
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dividing the Work among Subcontractors or in 
establishing the extent of Work to be performed by 
any trade.  Contractor represents that the 
Subcontractors, Sub-subcontractors, manufacturers 
and suppliers engaged or to be engaged by it are 
and will be familiar with the requirements for 
performance by them of their obligations. 
 

4.1.7 PLANNING AND PRIORITY.  
The Contractor shall plan and schedule its work to 
facilitate the Project and shall maintain a work 
schedule to place proper priority to sequence work 
to complete the project timely.  
 
4.2 SUPERVISION AND CONSTRUCTION 
PROCEDURES. 
 

4.2.1 SUPERVISION AND  
CONTROL.  The Contractor shall supervise and 
direct the Work, using the Contractor's best skill 
and attention.  The Contractor shall be solely 
responsible for and have control over the 
construction means, methods, techniques, 
sequences and procedures and for coordinating all 
portions of the Work under the Contract, except to 
the extent that the Contract Documents expressly 
and specifically state otherwise.  
 

4.2.2 RESPONSIBILITY.  
The Contractor shall be responsible to the State of 
Utah and DFCM for acts and omissions of the 
Contractor's employees, Subcontractors, and their 
agents and employees, and other persons 
performing portions of the Work under a contract 
with the Contractor or on behalf of the Contractor. 
 

4.2.3 NOT RELIEVED OF 
OBLIGATIONS.  The Contractor shall not be 
relieved of obligations to perform the Work in 
accordance with the Contract Documents either by 
activities or duties of the DFCM or its agents in 
the DFCM's administration of the Contract, or by 
tests, inspections or approvals required or 
performed by persons other than the Contractor or 
for those that the Contractor is liable. 
 

4.2.4 INSPECTIONS AND 
APPROVALS. 
 

(1) The Contractor is 
responsible for requesting inspections for various 

stages and portions of the Work required under the 
Contract Documents in a timely manner. 
 

(2) If any of the Work is 
required to be inspected or approved by the terms 
of the Contract Documents by any public 
authority, the Contractor shall timely request such 
inspection or approval to be performed in 
accordance with Article 9.  Except as provided in 
Article 9, work shall not proceed without any 
required inspection and the associated 
authorization to proceed.  Contractor shall 
promptly notify DFCM if the inspector fails to 
appear at the site. 
 
4.3 LABOR AND MATERIALS. 
 

4.3.1 PAYMENT BY CONTRACTOR.  
Except to the extent it is otherwise stated in the 
Contract Documents, the Contractor shall provide 
and pay for labor, materials, equipments, tools, 
construction equipment and machinery, water, 
heat, utilities, transportation, and other facilities, 
supplies, consumables and services necessary for 
the proper execution and completion of the Work, 
whether temporary or permanent and whether or 
not incorporated or to be incorporated in the 
Work. 
 

4.3.2 DISCIPLINE AND  
COMPETENCE.  The Contractor shall enforce 
strict discipline and good order among the 
Contractor's employees, its Subcontractors, agents, 
representatives and other persons performing 
under the Contract Documents.  The Contractor 
shall not permit employment of unfit persons or 
persons not skilled in tasks assigned to them.  
 
4.4 TAXES AND OTHER PAYMENTS TO 
GOVERNMENT.  The Contractor shall pay 
sales, consumer, use, employment-related and 
similar taxes related to the Work or portions 
thereof provided by the Contractor which are 
legally enacted when bids are received or 
negotiations concluded, whether or not yet 
effective or merely scheduled to go into effect.  
The Contractor shall comply with the laws and 
regulations regarding the payment of Sales and/or 
Use Tax and any exemptions.  The procurement 
documents may have a provision regarding 
specific items which are exempt from State of 
Utah Sales Tax and/or Use Tax.  Any such 
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exemption shall be used only for the items and the 
project specified in the procurement documents.  
Any such exemption does not apply to taxes levied 
by the federal government or any taxing entity 
outside of the State of Utah.  If a Contractor 
properly relies upon a provision(s) of the bidding 
or proposal documents, and if State of Utah Sales 
and/or Use Tax subsequently becomes due, then 
the Contractor shall be paid such tax amount not 
included in the bid/proposal amount due to the 
reliance upon such provision.  
 
4.5 PERMITS, FEES, NOTICES, LABOR 
AND MATERIALS. 
 

4.5.1 PERMITS AND FEES.  Unless 
required in the Supplementary General Conditions 
or an Addendum, it will not be necessary for the 
Contractor to obtain or pay for local building 
permits, plan check fees, electrical permits, 
plumbing permits, connection fees, or impact fees, 
nor will it be necessary to pay fees for inspections 
pertaining thereto. 

 
4.5.2 COMPLIANCE WITH PUBLIC 

AUTHORITIES, NOTICES.  The Contractor 
shall comply with and give notices required by 
laws, ordinances, resolutions, rules, regulations 
and lawful orders of public authorities bearing on 
the performance of the Work. 
 

4.5.3 CORRELATION OF  
CONTRACT DOCUMENTS AND  
ENACTMENTS.  It is not the Contractor's 
responsibility to ascertain that the Contract 
Documents are in accordance with applicable 
laws, statutes, ordinances, resolutions, building 
codes, and rules and regulations.  Notwithstanding 
this, if the Contractor observes, or if such is 
readily observable to a Contractor of ordinary skill 
and expertise for the type of Work involved, that a 
portion of the Contract Documents is at variance 
therewith, the Contractor shall promptly notify the 
A/E and DFCM in writing, and necessary changes 
shall be accomplished by appropriate 
Modification. 
 

4.5.4 FAILURE TO GIVE NOTICE.  
If the Contractor, or any Subcontractor thereof 
performs Work without complying with the 
requirements of this Article 4.5 hereinabove, the 
Contractor shall assume appropriate responsibility 

for such Work and shall bear the appropriate 
amount of the attributable costs. 
 
4.6 SUPERINTENDENT.  The Contractor 
shall employ a competent superintendent and 
necessary assistants who shall be in attendance at 
the Project site during performance of the Work.  
The superintendent shall represent the Contractor, 
and communications given to the superintendent 
shall be as binding as if given to the Contractor.  
Important communications shall be confirmed in 
writing.  Other communications shall be similarly 
confirmed on written request in each case. 
 
4.7 TIME AND CONTRACTOR'S 
CONSTRUCTION SCHEDULES. 
 

4.7.1 PROGRESS AND 
COMPLETION. 
 

(1) TIME IS OF THE 
ESSENCE; COMPLETE WITHIN 
CONTRACT TIME.  Time is of the essence.  By 
executing the Contractor's Agreement, the 
Contractor confirms that the Contract Time is 
adequate to perform the Work.  The Contractor 
shall proceed expeditiously with adequate forces 
to achieve Substantial Completion within the 
Contract Time. 
 
 (2) NOTICE TO PROCEED 
AND INSURANCE.  The Contractor shall not 
prematurely commence operations on the site or 
elsewhere prior to the issuance of a Notice to 
Proceed by the DFCM or prior to the effective 
date of insurance required by Article 10 to be 
furnished by the Contractor, whichever is the 
latter. 
 
 4.7.2 SCHEDULE PREPARATION.  
The Contractor, promptly after being awarded the 
Contract, shall prepare and submit for the DFCM's 
and A/E's review, a reasonably detailed CPM 
schedule for the Work.  The schedule shall 
indicate the order, sequence, and interdependence 
of all items known to be necessary to complete the 
Work including construction, procurement, 
fabrication, and delivery of materials and 
equipment, submittals and approvals of samples, 
shop drawings, procedures, or other documents.  
Work items of the DFCM, other Contractors, 
utilities and other third parties that may affect or 
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be affected by the Contractor shall be included.  If 
the DFCM is required, by the Contract 
Documents, to furnish any materials, equipment, 
or the like, to be incorporated into the Work by the 
Contractor, Contractor shall submit, with the first 
schedule submittal, a letter clearly indicating the 
dates that such items are required at the Project 
Site.  The critical path should be identified, 
including the critical paths for interim completion 
dates and milestones.  The CPM schedule shall be 
developed using Primavera, MS Project, or 
Suretrack unless otherwise authorized by the 
DFCM Representative.  The Contractor's schedule 
shall be updated at least once a month and 
submitted with each pay request. 

 
4.7.3 INITIAL CONTRACT TIME.  

Unless otherwise specified in the bidding 
documents, the initial Contract Time is the time 
identified in the Contractor’s Agreement. 
 

4.7.4 INTERIM COMPLETION  
DATES AND MILESTONES.  The schedule 
must include contractually specified interim 
completion dates and milestones.  The milestone 
completion dates indicated are considered 
essential to the satisfactory performance of this 
Contract and to the coordination of all Work on 
the Project.  The milestone dates listed are not 
intended to be a complete listing of all Work under 
this Contract or of interfaces with other Project 
Contractors. 
 

4.7.5 SCHEDULE CONTENT 
REQUIREMENTS.  The schedule shall indicate 
an early completion date for the Project that is no 
later than the Project's required completion date.  
The schedule, including all activity duration's shall 
be given in calendar days.  The Schedule shall also 
indicate all of the following: 
 
 (1) Interfaces with the work of 
outside contractors (e.g., utilities, power and with 
any separate Contractor); 
 

(2) Description of activity 
including activity number/numbers; 
 
 (3) Estimated duration time for 
each activity; 
 

 (4) Early start, late start, early 
finish, late finish date, and predecessor/successors 
including stop-start relationships with lead and lag 
time for each activity; 
 

(5) Float available to each path 
of activities; 
 
 (6) Actual start date for each 
activity begun; 
 
 (7) Actual finish date for each 
activity completed; 
 
 (8) The percentage complete 
of each activity in progress or completed; 
 

(9) Identification of all critical 
path activities; 
 

(10) The critical path for the 
Project, with said path of activities being clearly 
and easily recognizable on the time-scaled 
network diagram.  The path(s) with the least 
amount of float must be identified.  Unless 
otherwise authorized by the DFCM 
Representative, no more than 40% of all activities 
may be identified as critical path items.  The 
relationship between non-critical activities and 
activities on the critical path shall be clearly 
shown on the network diagram; 
 

(11) Unless otherwise 
authorized by the DFCM Representative, all 
activities on the schedule representing 
construction on the site may not have a duration 
longer than 14 days.  Construction items that 
require more than 14 days to complete must be 
broken into identifiable activities on the schedule 
with durations less than 14 days.  The sum of these 
activities represents the total length required to 
complete that construction item; and 
 
 (12) Additional requirements as 
specified in the Supplemental General Conditions. 
 

4.7.6 DFCM'S RIGHT TO TAKE 
EXCEPTIONS.  The DFCM reserves the right to 
take reasonable exception to activity duration, 
activity placement, construction logic or time 
frame for any element of the Work to be 
scheduled. 
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4.7.7 FLOAT TIME.  Float or slack 

time is defined as the amount of time between the 
earliest start date and the latest start date or 
between the earliest finish date and the latest finish 
date of a chain of activities on the Schedule.  By a 
proposal request or modification delivered to the 
Contractor, the DFCM has the right to use the float 
time for non-critical path activities until the 
Contractor has reallocated such time on a newly 
submitted schedule. 
 

4.7.8 INITIAL SCHEDULE  
SUBMISSION.  No progress payments will be 
approved until the Contractor has submitted a 
Project detailed CPM schedule covering the first 
90 days of the Work with a general CPM schedule 
for the entire project.  The detailed schedule for 
the entire project is to be completed prior to the 
second pay request unless otherwise authorized in 
writing by the DFCM Representative. 
 

4.7.9 UPDATES.  Prior to any approval 
of a pay request, the DFCM, A/E and Contractor 
shall review the Contractor's schedule compared to 
the Work completed.  The DFCM approves the 
amount of Work completed as supported by the 
schedule of values and as verified by the 
determination of Work completed.  If necessary, 
the Contractor shall then update and submit to the 
DFCM the schedule with the pay request; all of 
which in accordance with the DFCM’s approval.  
All updates shall be provided in electronic and 
hard copy formats.  At each scheduled meeting 
with the DFCM Representative, the Contractor 
shall provide a "three week look ahead" with long 
lead items identified. 
 

4.7.10 SCHEDULE OF SUBMITTALS.  
The Contractor shall prepare and keep current, for 
the A/E’s and DFCM’s review, a schedule of 
submittals required under the Contract Documents 
which is coordinated with the Contractor's 
construction schedule and allows the A/E a 
reasonable time to review the submittals.  This 
submittal schedule is to be included as part of the 
construction schedule.  Submittals requiring 
expedited review must be clearly identified as 
such in the schedule of submittals. 
 

4.7.11 SCHEDULE RECOVERY.  If the 
Work represented by the critical path falls behind 

more than 7 days, the project schedule shall be 
redone within 14 days showing how the 
Contractor shall recover the time.  A narrative that 
addresses the changes in the schedule from the 
previously submitted schedule shall be submitted 
along with the schedule in both hard copy 
(appropriate report formats to be determined by 
the DFCM Representative) and electronic copy. 
The Contractor shall comply with the most recent 
schedules. 
 

4.7.12 SCHEDULE CHANGES AND 
MODIFICATIONS. 
 

(1) CONTRACT TIME 
CHANGE REQUIRES MODIFICATION.  The 
Contract Time may only be shortened or extended 
by a written modification fully executed by the 
DFCM.  
 

(2) CONTRACTOR 
REORDERING, RESEQUENCING AND 
CHANGING ACTIVITY DURATIONS.  
Should the Contractor, after approval of the 
complete detailed construction schedule, desire to 
change his plan of construction, he shall submit 
his requested revisions to the DFCM and the A/E 
along with a written statement of the revisions 
including a description of the sequence and 
duration changes for rescheduling the work, 
methods of maintaining adherence to intermediate 
milestones and the contract completion date and 
the reasons for the revisions.  If the requested 
changes are acceptable to the DFCM, which 
acceptance shall not be unreasonably withheld, 
they will be incorporated into the Schedule in the 
next reporting period.  If after submitting a request 
for change in the Contract Schedule, the DFCM 
does not agree with the request, the DFCM will 
schedule a meeting with the Contractor to discuss 
the differences. 
 

(3) CHANGES IN 
CONTRACT TIME.  The critical path schedule 
as the term is used in the provisions herein shall be 
based on the current version of the Contractor's 
schedule for the Project and accepted by the 
DFCM just prior to the commencement of the 
modification, asserted delay, suspension or 
interruption.  If the Contractor believes it is 
entitled to an extension of Contract Time under the 
Contract Documents, the Contractor shall submit a 
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PCO in accordance with Article 7.2 to the A/E and 
the DFCM Representative accompanied by an 
analysis ("Requested Time Adjustment Schedule") 
in accordance with the Contract Documents for 
time extensions.  The "Requested Time 
Adjustment Schedule" shall include "fragnets" that 
represent the added or changed work to the 
Schedule.  The impact on unchanged activities 
caused by the changes and/or delays being 
analyzed shall be included in these fragnets. 
 
A "fragnet" as used in these General Conditions 
and when used in the context of project scheduling 
is a subset of project activities that are inter-related 
by predecessor and successor relationships that are 
tied into the main schedule with identified start 
and completion points.  Each fragnet may or may 
not be on the critical path.  An entire schedule 
consists of a series of inter-related fragnets. 
 

4.7.13 EXCUSABLE DELAY.   
 

(1) IN GENERAL.  If the 
Contractor is delayed at any time in the progress 
of the Work on the critical path schedule by an act 
or neglect of the DFCM or other causes beyond 
the Contractor's control or by other causes which 
the DFCM determines may justify delay, then the 
Contract Time shall be extended by Change Order.  
The Contractor shall immediately take all steps 
reasonably possible to lessen the adverse impact of 
such delay.  Notwithstanding the above, to the 
extent any of the causes for delay were caused by 
the Contractor, reasonably foreseeable by the 
Contractor or avoidable by the Contractor, then to 
such extent the delay shall not be cause for 
extension of the Contract Time.  For purposes of 
this paragraph, Contractors shall include all 
subcontractors and others under the responsibility 
of the Contractor. 
 
The determination of the total number of days 
extension will be based upon the current 
construction schedule in effect at the inception of 
the change and/or delay and upon all data relevant 
to the extension as it exists in the project record.  
Once approved, such data shall be incorporated in 
the next monthly update of the schedule.  
 
Contractor acknowledges and agrees that delays in 
work items which, according to the schedule 
analysis, do not affect any milestone dates or the 

Contract completion dates shown on the CPM at 
the time of the delay, will not be the basis for a 
contract extension. 
 
 (2)  WEATHER-RELATED 
EXCUSABLE DELAYS.  Completion time will 
not be extended for normal bad weather or any 
weather that is reasonably foreseeable at the time 
of entering into the contract.  The time for 
completion as stated in the contract documents 
includes due allowance for calendar days on which 
Work cannot be performed out of doors.  The 
Contractor acknowledges that it may lose days due 
to weather conditions.  Contract time may be 
extended at no cost to the DFCM if all of the 
following are met which must be established by 
the Contractor: 
 
 (a) That the weather 
prevented Work from occurring that is on the 
critical path for the project based upon a critical 
path schedule previously submitted to the DFCM 
and to the extent accepted by the DFCM; 
 
 (b) There are no 
concurrent delays attributed to the Contractor; 
 
 (c) The Contractor took 
all reasonable steps to alleviate the impact of the 
weather and took reasonable attempts to prevent 
the delay and despite such reasonable actions of 
Contractor, the weather impacted the critical path 
as described above; and 
 
 (d) One of the following 
occurred: 
 
 1. The weather 
was catastrophic, such as a tornado, hurricane, 
severe wind storm, severe hail storm; or  
 
 2. Based on the 
full history of information published from the 
closest station as indicated from the Western 
Regional Climate Center (Desert Research 
Institute 2215 Raggio Parkway Reno, Nevada 
89512, and as may be described on the website at 
http://www.wrcc.dri.edu/summary/), one or more 
of the following occurred: 
 
 a. For any 
day between November 1 and March 31, the 
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minimum temperature fell below the average 
minimum temperature plus the extreme low 
temperature recorded for the month divided by 2. 
 
 b. For any 
day between November 1 and March 31, the 
maximum temperature fell below the monthly 
average for the minimum temperature. 
 
 c. The 
daily precipitation exceeded 75% of the historical 
one day maximum for the month. 
 
 d. The 
snowfall for the month exceeded 175% of the 
historical average snow fall for the month. 
 

4.7.14 COMPENSABLE DELAY, 
SUSPENSION OR INTERRUPTION. 
 

(1) BASIC CONDITIONS.  
In addition to the other requirements of the 
Contract Documents, a compensable delay, 
suspension or interruption of the work occurs only 
when the following are met: 
 
 (a) Is wholly 
unanticipated by the parties at the time of 
execution of the Contractor's Agreement or is 
caused by the breach of a fundamental obligation 
of the Contract Documents attributable to the 
DFCM; and 
 
 (b) The Contractor 
delivers a written notice to A/E and DFCM within 
seven (7) days that the Contractor knows or should 
have known of the condition giving rise to the 
purported compensable delay, disruption, 
suspension or interruption, and said continuation 
affects the Contract Time as indicated by the last 
submitted and reasonable critical path schedule. 
 

(2) COMPENSABLE DELAY 
FORMULA.  To the extent of the compensable 
delay, the Contractor's total entitlement for all 
compensable delay damages is the computed result 
of the following formula:  Contract Sum divided 
by Contract Time (in calendar days); the result of 
which is then multiplied by 0.05; and the result of 
which is multiplied by the number of calendar 
days of compensable days allowed under these 
General Conditions that are beyond the Contract 

Time.  Notwithstanding any other provision of 
these General Conditions or the Contract 
Documents, to the extent the Contractor is entitled 
to receive the 10% or 15% markup under Article 
7.4, this provision shall be inapplicable and the 
markup shall be deemed to include all the 
compensable delay damages provided by this 
paragraph. 

 
(3) PERIOD OF 

COMPENSABLE DELAY, SUSPENSION OR 
INTERRUPTION.  The length and extent of 
compensable delay, shall be determined, with the 
use of the Project's critical path schedule, by 
ascertaining the number of additional days to the 
Contract Time that are needed in order to perform 
the Work in accordance with the Contract 
Documents as a result of the continuation of the 
aforesaid delay, disruption, suspension or 
interruption after receipt of the written notice 
received by the A/E and DFCM under Section 
4.7.14(1)(b) above. 
 
 (4) CONCURRENT 
DELAY.  Notwithstanding any other provision of 
these General Conditions, to the extent a non-
compensable delay occurs at the same time as a 
compensable delay, the DFCM shall not be 
responsible for any compensation for the period of 
the non-compensable delay. 
 

4.7.15 TIME EXTENSION  
REQUESTS.  Any time extension shall be 
requested within 21 days after the Contractor 
knew or should have known about the delay and 
shall be supported by the critical path schedule 
analysis. 
 

4.7.16 LIQUIDATED DAMAGES. 
 
 (1) IN GENERAL.  Should 
the Contractor fail to complete the Work within 
the Contract Time, there shall be deducted from 
any amount due or that may become due the 
Contractor, the sum as stated in the Contractor's 
Agreement.  Such sum is fixed and agreed upon by 
the DFCM and Contractor as liquidated damages 
due the DFCM by reason of the inconvenience and 
added costs of administration, engineering, 
supervision and other costs resulting from the 
Contractor's default, and not as a penalty.  Actual 
damages related to delay can not be ascertained at 
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the time of execution of the Contract.  To the 
extent that the liquidated damages exceed any 
amounts that would otherwise be due the 
Contractor, the Contractor shall be liable for such 
excess to the DFCM.  DFCM may seek 
enforcement of such obligation by legal action, 
and if such is necessary, shall recover the related 
costs and attorney fees.  Notwithstanding any 
other provision of these General Conditions, the 
availability of liquidated damages to the DFCM 
shall not limit the DFCM's right to seek damages 
or other remedies available under law or equity to 
the extent such damages or remedies are not based 
upon delay. 
 
 (2) NO WAIVER OF 
DFCM'S RIGHTS.  Permitting the Contractor to 
continue any part of the Work after the time fixed 
for completion or beyond any authorized extension 
thereof, shall in no way operate as a waiver or 
estoppel on the part of the DFCM of any of its 
rights under the Contract Documents, including 
the right to liquidated damages or any other 
remedies or compensation. 
 
4.8 DOCUMENTS AND SAMPLES AT THE 
SITE, CERTIFYING "AS-BUILTS".  The 
Contractor shall maintain at the site for the 
DFCM, one record copy of the Drawings, 
Specifications, Addenda, Change Orders and other 
Modifications, in good order and marked weekly 
to record changes and selections made during 
construction, as well as approved Shop Drawings, 
Product Data, Samples and similar submittals.  
These aforesaid items shall be available to the A/E 
and shall be delivered to the A/E for submittal to 
the DFCM upon completion of the Work, signed 
by the Contractor, certifying that they show 
complete and exact "as-built" conditions, stating 
sizes, kind of materials, vital piping, conduit 
locations and similar matters.  All notes of 
encountered or changed conditions shall be 
included. 
 
4.9 SHOP DRAWINGS, PRODUCT DATA 
AND SAMPLES. 
 

4.9.1 NOT CONTRACT DOCUMENTS.  
Shop Drawings, Product Data, Samples and 
similar submittals are not Contract Documents.  
The submittal shall demonstrate, for those portions 
of the Work for which the submittal is required, 

the way the Contractor proposes to conform to the 
information given and the design concept 
expressed in the Contract Documents. 

 
4.9.2 PROMPTNESS.  The Contractor 

shall review, approve and submit to the A/E, Shop 
Drawings, Product Data, Samples and similar 
submittals required by the Contract Documents 
with reasonable promptness and in such sequence 
as to cause no delay in the Work, or the activities 
of the DFCM or separate contractors. 

 
4.9.3 NOT PERFORM UNTIL A/E 

APPROVES.  The Contractor shall perform no 
portion of the Work requiring submittal and 
review of Shop Drawings, Product Data, Samples 
or similar submittals until the respective submittal 
has been approved in writing by the A/E.  Such 
Work shall be in accordance with the approved 
submittals. 
 

4.9.4 REPRESENTATIONS BY 
CONTRACTOR.  By approving and submitting 
Shop Drawings, Product Data, Samples and 
similar submittals, the Contractor represents that 
the Contractor has determined and verified 
materials, field measurements and field 
construction criteria related thereto, and has 
checked and coordinated the information 
contained within such submittals with the 
requirements of the Work and of the Contract 
Documents. 
 

4.9.5 CONTRACTOR'S LIABILITY.  
The Contractor shall not be relieved of 
responsibility for deviations from the requirements 
of the Contract Documents by the A/E's approval 
of Shop Drawings, Product Data, Samples or 
similar submittals unless the Contractor has 
specifically informed the A/E in writing of such 
deviation at the time of the submittal and the A/E 
has given written approval to the specific 
deviation.  The Contractor shall not be relieved of 
responsibility for errors or omissions in Shop 
Drawings, Product Data, Samples or similar 
submittals by the A/E's review and comment. 
 

4.9.6 DIRECT SPECIFIC  
ATTENTION TO REVISIONS.  The Contractor 
shall direct specific attention in writing to all 
revisions on resubmitted Shop Drawings, Product 
Data, Samples or similar submittals, except those 
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requested by the A/E and indicated on previous 
submittals. 
 

4.9.7 INFORMATIONAL 
SUBMITTALS.  Informational submittals upon 
which the A/E is not expected to take responsive 
action may be so identified in the Contract 
Documents. 
 

4.9.8 RELIANCE ON  
PROFESSIONAL CERTIFICATION.  When 
professional certification of performance criteria 
of materials, systems or equipment is required by 
the Contract Documents, the DFCM and A/E shall 
be entitled to rely upon the accuracy and 
completeness of such calculations and 
certifications.  If a professional stamp is required, 
the professional shall be licensed in the State of 
Utah unless otherwise approved by the DFCM in 
writing.  Likewise, the Contractor is entitled to 
rely upon the accuracy and completeness of the 
calculations made by the A/E in developing the 
Contract Documents, unless a Contractor of 
ordinary skill and expertise for the type of Work 
involved would know that such is inaccurate or 
incomplete and therefore must immediately notify 
the DFCM in writing. 
 
4.10 USE OF SITE. 
 

4.10.1 IN GENERAL.  The Contractor 
shall confine operations at the site to areas 
permitted by the Contract Documents, law, 
ordinances, resolutions, rules and regulations, and 
permits and shall not unreasonably encumber the 
site with materials or equipment.  Contractor shall 
take all reasonable means to secure the site, 
protect the site and protect the Work from any 
damage.  The site shall be left free and clear of 
refuse, equipment, materials, etc. and the site shall 
not be subject to spilled liquids and chemicals, 
toxic or otherwise.  Should such an incident occur 
while the Contractor has control of the site, the 
Contractor shall be responsible to clean the site 
and pay all associated costs, fines and penalties.  
Notwithstanding this, Contractor is not responsible 
for any damage to the site or the Work to the 
extent caused by the DFCM or the DFCM's 
agents. 

 
4.10.2 ACCESS TO NEIGHBORING  

PROPERTIES.  The Contractor shall not, except 

as provided in the Contract Documents or with the 
DFCM's advance written consent when necessary 
to perform the Work, interfere with access to 
properties neighboring the Project site by the 
owners of such properties and their respective 
tenants, agents, invitees and guests. 
 
4.11 ACCESS TO WORK.  The Contractor 
shall provide the DFCM and A/E access to the 
Work in preparation and progress, wherever 
located. 
 
4.12 ROYALTIES AND PATENTS.  The 
Contractor shall pay all royalties and license fees.  
The Contractor shall defend suits or claims for 
infringement of patent rights and shall hold the 
DFCM and A/E harmless from loss on account 
thereof, but shall not be responsible for such 
defense or loss when a particular design, process 
or product of a particular manufacturer or 
manufacturers is required by the Contract 
Documents.  However, if the Contractor has 
reason to believe that the required design, process 
or product is an infringement of a patent, the 
Contractor shall be responsible for such loss 
unless such information is promptly furnished to 
the DFCM in writing. 
 
4.13 INDEMNIFICATION. 
 

4.13.1 IN GENERAL. 
 
  (1) To the fullest extent 
permitted by law, the Contractor shall indemnify 
and hold harmless the State of Utah, the State of 
Utah's institutions, agencies, departments, 
divisions, authorities, and instrumentalities, 
boards, commissions, elected or appointed 
officers, employees, agents, authorized volunteers 
(hereinafter the above listing of entities and 
persons is referred to an “indemnities”) from and 
against every kind and character of claims, 
damages, losses and expenses, including but not 
limited to attorneys’ fees, and including those 
events covered under the blanket Contractual 
Liability Coverage required under the Contract 
Documents, arising out of or resulting from any 
act or omission in the performance of the Work 
including the work of all the Subcontractors and 
their employees, provided that any such claim, 
damage, loss or expense is caused in whole or in 
part by the negligent or wrongful act or omission 
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of the Contractor, any Subcontractor, and their 
employees, provided that any such claim, damage 
loss or expense is caused in whole or in part by the 
negligent or intentional act or omission of the 
Contractor, any Subcontractor, or anyone directly 
or indirectly employed or the agent of any of them 
or anyone for whose acts any of them may be 
liable, regardless of whether or not it is caused in 
part by a party indemnified hereunder.  The 
Contractor shall defend all actions brought upon 
such matters to be indemnified hereunder and pay 
all costs and expenses incidental thereto, but the 
State of Utah shall have the right, at its option, to 
participate in the defense of any such action 
without relieving the Contractor of any obligation 
hereunder.  Notwithstanding any of the above, to 
the extent the Contractor is complying with a 
written directive from the DFCM, that is not based 
on the Contractor's recommendation, the 
Contractor shall not be held liable under the 
indemnification provision of this Agreement if the 
Contractor has promptly disagreed with the written 
directive by delivering such objection to the 
DFCM in writing. 
 
 (2) Such obligation shall not 
be construed to negate, abridge, or otherwise 
reduce any other right or obligation of indemnity 
which would otherwise exist as to any party or 
person under Contract Documents. 
 
 (3) In claims against any 
person or entity indemnified under this Article 
4.13 by an employee of the Contractor, 
Subcontractor, anyone directly or indirectly 
employed by them or anyone for whose acts they 
may be liable, the indemnification obligation 
under this Article 3.13 shall not be limited by a 
limitation on amount or type of damages, 
compensation or benefits payable by or for the 
Contractor or Subcontractor under workers' or 
workmen's compensation acts, disability benefits 
acts or other employee benefit acts. 
 
 
ARTICLE 5.  SUBCONTRACTORS. 
 
5.1 AWARD OF SUBCONTRACTS AND 
OTHER CONTRACTS FOR PORTIONS OF 
THE WORK. 
 
 

5.1.1 APPROVAL REQUIRED. 
 
 (1) Listing of Subcontractors 
shall be as required by U.C.A. 63A-5-208 as 
amended and/or as stated in the Contract 
Documents, including but not limited to the 
"DFCM Subcontractors List Form". 
 
 (2) The Contractor shall not 
contract with a proposed person or entity to whom 
the DFCM has made a reasonable and timely 
objection.  The Contractor shall not be required to 
contract with anyone to whom the Contractor has 
made reasonable objection.  
 

5.1.2 BUSINESS AND LICENSING  
REQUIREMENTS.  All Subcontractors used by 
the Contractor shall comply with all applicable 
business and licensing requirements.   
 

5.1.3 SUBSEQUENT CHANGES.  
After the lapse of twenty-four (24) hours from the 
bid opening, the Contractor may change its listed 
Subcontractors only in accordance with Rule R 
23-1 and the Contract Documents and with written 
approval of the Director of the Division of 
Facilities Construction and Management. 
 

(1) DFCM will pay the 
additional costs for a DFCM requested change in 
subcontractor if all of the following are met: 

 
(a) If the DFCM in 

writing requests the change of a subcontractor;  
 

(b) The original 
subcontractor is a responsible subcontractor that 
meets the requirements of the Contract 
Documents; and 

 
(c) The original 

subcontractor did not withdraw as a subcontractor 
on the project.  
 

(2) In all other circumstances, 
the Contractor shall pay the additional cost for a 
change in a subcontractor. 
 

5.1.4 BONDING OF 
SUBCONTRACTORS.  Subcontractors as 
identified by DFCM in the procurement 
documents, may be required to submit 
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performance and payment bonds to cover the full 
extent of their portion of the Work.  This provision 
does not in any way limit the right of the 
Contractor to have subcontractors at any tier be 
required to have a performance and/or payment 
bond. 
 
5.2 SUBCONTRACTUAL RELATIONS. 
 

5.2.1 COMPLY WITH CONTRACT 
DOCUMENTS.  By appropriate enforceable 
agreement, and to the extent it can be practically 
applied, the Contractor shall require each 
Subcontractor to be bound to the Contractor by the 
terms of the Contract Documents, and to assume 
toward the Contractor all the obligations and 
responsibilities which the Contractor, by these 
Documents, assumes towards the DFCM and A/E. 

 
5.2.2 RIGHTS.  Each Subcontractor 

agreement shall preserve and protect the rights of 
the DFCM and A/E under the Contract Documents 
with respect to the Work to be performed by the 
Subcontractor so that subcontracting thereof will 
not prejudice such rights, and shall allow to the 
Subcontractor, unless specifically provided 
otherwise in the Subcontractor agreement, the 
benefit of all rights and remedies against the 
Contractor that the Contractor, by the Contract 
Documents, has against the DFCM. 
 

5.2.3 SUB-SUBCONTRACTORS.  The 
Contractor shall require each Subcontractor to 
enter into similar agreements with its 
Subcontractors which complies with the 
requirements of Paragraphs 5.2.1 and 5.2.2 
hereinabove. 
 

5.2.4 DOCUMENT COPIES.  The 
Contractor shall make available to each proposed 
Subcontractor, prior to execution of the 
subcontract agreement, copies of the Contract 
Documents to which the Subcontractor will be 
bound.  Subcontractors shall similarly make copies 
of applicable portions of the Contract Documents 
available to their respective proposed 
Subcontractors. 
 
5.3 CONTINGENT ASSIGNMENT OF 
SUBCONTRACTS. 
 
 

5.3.1 CONDITIONS FOR  
ASSIGNMENT TO DFCM.  Each subcontract 
agreement for a subcontractor at any tier for a 
portion of the Work is assigned by the Contractor 
to the DFCM provided that the assignment is 
effective only after termination of the Contract by 
the DFCM for cause pursuant to Article 12.2 or 
stoppage of the Work by DFCM pursuant to 
Article 12.5, and only for those subcontract 
agreements which the DFCM accepts by notifying 
the Subcontractor in writing.  The subcontract 
shall be equitably adjusted to meet the new 
conditions of the work. 
 
 
ARTICLE 6. PROTECTION OF PERSONS 
AND PROPERTY. 
 
6.1 SAFETY OF PERSONS AND 
PROPERTY. 
 

6.1.1 CONTRACTOR 
RESPONSIBILITY.  The Contractor shall be 
solely responsible for initiating, maintaining and 
supervising all safety precautions and programs in 
connection with the performance of the Contract.  
The Contractor shall take all reasonable 
precautions for the safety of, and shall provide 
reasonable protection to prevent damage, injury or 
loss to: 
 
 (1) Employees on the Work 
and other persons who may be affected thereby; 
 

(2) The Work and materials 
and equipment to be incorporated therein, whether 
in storage on or off the site, under care, custody or 
control of the Contractor or a Subcontractor; and 
 

(3) Other property at the site or 
adjacent thereto, such as trees, shrubs, lawns, 
walks, pavements, roadways, structures and 
utilities not designated for removal, relocation or 
replacement in the course of construction. 
 

6.1.2 SAFETY PROGRAM, 
PRECAUTIONS.  The Contractor shall institute a 
safety program at the start of construction to 
minimize accidents.  Said program shall continue 
to the final completion of the Project and conform 
to applicable laws and regulations including the 
Utah Occupational Safety and Health Rules and 
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Regulations as published by the Utah Industrial 
Commission - UOSH Division.  The Contractor 
shall post signs, erect barriers, and provide those 
items necessary to implement the safety program.  
As soon as the Contractor proceeds with the Work, 
the Contractor shall have all workers and all 
visitors on the site wear safety hard hats, as well as 
all other appropriate safety apparel such as safety 
glasses and shoes, and obey all safety rules and 
regulations and statutes.  The Contractor shall post 
a sign in a conspicuous location indicating the 
necessity of wearing hard hats and the Contractor 
shall loan such hats to visitors. 

 
6.1.3 COMPLIANCE WITH LAWS.  

The Contractor shall give notices and comply with 
applicable laws, ordinances, rules, regulations and 
lawful orders of public authorities bearing on 
safety of persons or property or their protection 
from damage, injury or loss.  In particular, the 
Contractor shall comply with all applicable 
provisions of Federal, State and municipal safety 
laws, rules and regulations as well as building 
codes to prevent accidents or injury to persons on, 
about, or adjacent to the premises where the Work 
is being performed. 
 

6.1.4 ERECT AND MAINTAIN 
SAFEGUARDS.  The Contractor shall erect and 
maintain, as required by existing conditions and 
performance of the Contract, reasonable 
safeguards for safety and protection, including 
effective fences, posting danger signs and other 
warnings against hazards, promulgating safety 
regulations and notifying owners and users of 
adjacent sites and utilities. 
 

6.1.5 UTMOST CARE.  When use or 
storage of explosives or other hazardous materials 
or equipment or unusual methods are necessary for 
execution of the Work, the Contractor shall 
exercise utmost care and carry on such activities 
under supervision of properly qualified personnel. 
 

6.1.6 PROMPT REMEDY.  The 
Contractor shall promptly remedy damage and loss 
(other than damage or loss insured under property 
insurance required by the Contract Documents) to 
property referred to in Paragraph 6.1.1 of these 
General Conditions caused in whole or in part by 
the Contractor, a Subcontractor, or anyone directly 
or indirectly employed by any of them, or by 

anyone for whose acts they may be liable and for 
which the Contractor is responsible under said 
Paragraph 6.1.1, except to the extent such damage 
or loss is directly due to errors in the Contract 
Documents or caused by agents or employees of 
the A/E or DFCM.  The foregoing obligations of 
the Contractor are in addition to the Contractor's 
obligations under the Contract Documents. 
 

6.1.7 SAFETY DESIGNEE.  The 
Contractor shall designate a responsible member 
of the Contractor's organization at the site whose 
duty shall be the prevention of accidents, damage, 
injury or loss.  This person shall be the 
Contractor's superintendent unless otherwise 
designated by the Contractor in writing to the 
DFCM and A/E. 
 

6.1.8 LOAD SAFETY.   
The Contractor shall not load or permit any part of 
the construction or site to be loaded so as to 
endanger its safety. 
 

6.1.9 OFF-SITE RESPONSIBILITY.  
In addition to its other obligations under this 
Article 6, the Contractor shall, at its sole cost and 
expense, promptly repair any damage or 
disturbance to walls, utilities, streets, ways, 
sidewalks, curbs and the property of the State and 
third parties (including municipalities and other 
governmental agencies) resulting from the 
performance of the Work, whether by it or by its 
Subcontractors at any tier.  The Contractor shall 
not cause materials, including soil and debris, to 
be placed or left on streets or ways. 

 
6.1.10  EMERGENCIES.   

In an emergency affecting safety of persons or 
property, the Contractor shall act, at the 
Contractor's discretion, to prevent threatened 
damage, injury or loss.  Contractor shall promptly 
notify the DFCM Representative of the action 
taken. 
 
6.2 HAZARDOUS MATERIALS.  In the 
event the Contractor encounters on the site 
material reasonably believed to be asbestos or 
polychlorinated biphenyl (PCB) or any other 
hazardous waste or substance which may endanger 
the health of those persons performing the Work 
or being on the site, the Contractor shall 
immediately stop Work in the area affected and 
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immediately report the condition to the DFCM 
Representative and A/E by phone with a follow-up 
document in writing.  The Work in the affected 
area shall be resumed when written direction is 
provided by the DFCM Representative.  Except to 
the extent provided otherwise in the Contract 
Documents or if the presence of hazardous 
materials is due to the fault of the Contractor, the 
Contractor shall not be required to perform 
without the Contractor’s consent, any Work 
relating to asbestos, polychlorinated biphenyl 
(PCB) or any other hazardous waste or substance. 
 
DFCM shall procure a licensed abatement 
contractor qualified to remove the hazardous 
material.  The abatement contractor shall submit 
notification of demolition to the Utah Division of 
Air Quality.  Abatement contractor shall pay the 
notification fee.  A copy of the hazardous material 
survey report shall be available to all persons who 
have access to the construction site. 

 
6.3 HISTORICAL AND 
ARCHEOLOGICAL CONSIDERATIONS.  In 
the event the Contractor knows or should have 
known of any cultural, historical or archeological 
material that is either recognized as an item to be 
protected under Federal, State, or local law or 
regulation, or is an item of obvious value to the 
State of Utah, the Contractor shall cease any work 
that would interfere with such discovery and 
immediately report the condition to the DFCM 
Representative and A/E by phone with a follow-up 
document in writing.  Work shall resume based 
upon the direction of the DFCM Representative.  
Contractor cooperation with any DFCM 
recognized archaeologist or other 
cultural/historical expert is required. 

 
6.4   CONTRACTOR LIABILITY.  If the 
Contractor fails in any of its obligations in Articles 
6.1 through 6.3 above, the Contractor shall be 
liable to any damages to DFCM, the State of Utah 
or any third party resulting from such 
noncompliance.  The Contractor shall also be 
liable for any mitigation or restoration effort 
resulting from such noncompliance.  To the extent 
all the following is met, the Contractor may treat 
the discovery of such material similarly to an 
unforeseen condition: 

 

6.4.1 The discovery of such material is 
reasonably unforeseeable given the site conditions 
that the Contractor should have been aware; 
 

6.4.2 The presence of such material was 
not identified in any part of the Contract 
Documents; 
 

6.4.3 The Contractor has undertaken  all 
proper action to mitigate any impact of such 
discovery on the critical path or monies related to 
the Project;  
 

6.4.4 The discovery affects the critical 
path or contract price from that which was 
contemplated by the Contract Documents; and 
 

6.4.5 The requirements of 7.1.5 and the 
Contract documents are met. 
 
 
ARTICLE  7.  MODIFICATIONS, REQUEST  
FOR INFORMATION, PROPOSED CHANGE 
ORDER, PRELIMINARY RESOLUTION 
EFFORTS AND CLAIMS PROCESS. 
 
7.1 MODIFICATIONS:  IN GENERAL. 
 

7.1.1 TYPES OF MODIFICATIONS 
AND LIMITATIONS.  Changes in the Work 
may be accomplished after execution of the 
Contract, and without invalidating the Contract, by 
Change Order, Construction Change Directive or 
ASI, subject to the limitations stated in this Article 
7 and elsewhere in the Contract Documents.  The 
Contractor must have a written Modification 
executed by DFCM under this Article 7 prior to 
proceeding with any Work sought to be an extra. 
 

7.1.2 BY WHOM ISSUED.  A Change 
Order or Construction Change Directive shall be 
issued by the DFCM Representative.  An ASI is 
issued by the A/E or by the DFCM Representative. 
 
  The A/E shall prepare Change 
Orders and Construction Change Directives with 
specific documentation and data for the DFCM’s 
approval and execution in accordance with the 
Contract Documents, and may issue ASIs not 
involving an adjustment in the contract sum or an 
extension of the Contract Time which are not 
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inconsistent with the intent of the Contract 
Documents. 
 

7.1.3 CONTRACTOR TO 
PROCEED UNLESS OTHERWISE STATED.  
Changes in the Work shall be performed under 
applicable provisions of the Contract Documents, 
and the Contractor shall proceed promptly, unless 
otherwise provided in the Change Order, 
Construction Change Directive or ASI. 
 

7.1.4 ADJUSTING UNIT PRICES.  If 
unit prices are stated in the Contract Documents or 
subsequently agreed upon, and if quantities 
originally contemplated are so changed in a 
proposed Change Order or Construction Change 
Directive that application of such unit prices to 
quantities of Work proposed will cause a 
substantial inequity to the DFCM or Contractor, 
the applicable unit prices may be equitably 
adjusted. 
 

7.1.5 SPECIAL NOTICES  
REQUIRED IN ORDER TO BE ELIGIBLE 
FOR ANY CONTRACT MODIFICATION.  In 
order to be eligible for any Modification under this 
Article 7, the Contractor must have met the 
following special notice requirements: 
 

(1) CONCEALED OR  
UNKNOWN CONDITIONS.  The Contractor 
must file a written notice with the DFCM 
Representative within seven (7) calendar days of 
that the Contractor knew or should have known of 
a site condition described below or the Contractor 
shall be deemed to waive any right to file any 
PCO, PRE or Claim for additional monies or time 
related to such condition: 
 

(a) If the Contractor 
encounters unknown and reasonably unforeseeable 
subsurface or otherwise concealed physical 
conditions, including hazardous or 
historical/cultural materials under Article 6, which 
differ materially from those indicated by the 
Contract Documents or a site inspection; or  

 
(b) If the Contractor 

encounters unknown physical conditions of an 
unusual nature which differ materially from those 
ordinarily found to exist and generally recognized 

as inherent in construction activities of the 
character provided for in the Contract Documents. 

 
(2) INCREASE IN  

CONTRACT TIME.  If the Contractor 
encounters a situation in which the Contractor 
knows or should have known that such situation 
would cause a delay, disruption, interruption, 
suspension or the like to the Project, the 
Contractor must file a notice with the DFCM 
Representative within seven (7) working days of 
when the Contractor knew or should have known 
of such circumstance or the Contractor shall be 
deemed to waive any right to file any PCO, PRE 
or Claim for additional monies or time related to 
such circumstance.  To the extent the DFCM 
and/or the State of Utah is damaged by the failure 
of the Contractor to provide such notice after the 
Contractor knows or should have known of such 
circumstance, the Contractor shall be liable for 
liquidated damages attributable thereto, as well as 
any damages to the State of Utah and/or DFCM 
that are allowable in addition to liquidated 
damages. 
 
7.2 CONTRACTOR INITIATED 
REQUESTS. 
 

7.2.1 THE REQUEST FOR  
INFORMATION, RFI, PROCESS AND TIME  
TO FILE.  The Contractor may file an RFI with 
the A/E regarding any concern which will assist 
the Contractor in the proper completion of the 
Work including, but not limited to issues related to 
the Contract Documents, plans and specifications.  
The RFI shall be filed with the A/E in a timely 
manner so as not to prejudice the DFCM as to the 
quality, time or money related to the Work.  

 
7.2.2 PROPOSED CHANGE ORDER 

(“PCO”).  Within twenty-one (21) days after the 
Contractor knows or should have known of a 
situation or concern where the Contractor is going 
to request additional monies or time, the 
Contractor must file a Proposed Change Order 
(“PCO”) with the DFCM Representative, or the 
Contractor shall be deemed to waive any right to 
claim additional monies or time related to such 
situation or concern.  The PCO shall include all 
available documentation supporting the PCO 
available to the Contractor at the time of filing and 
the Contractor shall thereafter diligently pursue the 
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supplementation(s) of such documentation and 
promptly deliver such supplementation(s) to the 
DFCM Representative.   
 

(1) DFCM 
REPRESENTATIVE RESPONSE.  One of the 
following may occur after a PCO is filed with the 
DFCM Representative: 

 
(a) The DFCM 

Representative, after considering any input by the 
A/E, may reach an agreement with the Contractor 
and issue a Change Order. 

 
(b) The DFCM, after 

considering any input by the A/E, may issue a 
Construction Change Directive. 

 
(c) If the DFCM 

Representative, after considering any input by the 
A/E, disagrees with the Contractor’s PCO, the 
DFCM representative may seek additional 
information or verification from the Contractor, 
the A/E or other sources, may negotiate with the 
Contractor, may issue a Change Order upon such 
later agreement, may retract the PR, or may issue a 
Construction Change Directive. 

 
(d) If a Construction 

Change Directive is issued which identifies the 
DFCM Representative’s position in regard to the 
subject contract sum and/or time adjustment or if 
the PCO is denied by the DFCM Representative, 
the Contractor must file a PRE under Article 7.7 
below no later than twenty-one (21) days after the 
Contractor’s receipt of the Construction Change 
Directive or such denial of the PCO.  Failure to 
file a PRE in these instances shall be deemed to 
waive any right to additional time or money 
related to the PCO, Construction Change Directive 
or denial of the PCO.  Such waiver shall entitle the 
DFCM to convert the Construction Change 
Directive into a Change Order, whether or not 
executed by the Contractor. 

 
If the Construction Change Directive leaves open 
the determination of additional time or money 
related to the directed change, then the time period 
for commencement of filing the PRE shall not 
accrue until such time as the DFCM has conveyed 
to the Contractor a position as to the time and 
money owing as a result of the directed change. 

 
The A/E must continually work with the DFCM in 
providing data, documentation and efforts to 
resolve the issues related to the PR. 
 
7.3 PROPOSAL REQUEST INITIATED BY 
DFCM.  DFCM may file a Proposal Request with 
the Contractor seeking information, data and/or 
pricing relating to a change in the contract time 
and or monies owing for particular scope changes 
or other modifications to the Contract Documents.  
The PR shall provide a time limit for the 
Contractor to file a response with the A/E and the 
DFCM Representative.  If a proposal is not timely 
provided by the Contractor, DFCM may calculate 
the Change Order under Article 7.4.2 below.  
Upon such timely receipt of the proposal, one of 
the following shall occur: 
 

7.3.1 IF AGREEMENT, CHANGE 
ORDER ISSUED.   The DFCM Representative, 
after considering any input by the A/E, may reach 
an agreement with the Contractor and issue a 
Change Order. 

 
7.3.2 IF DISAGREEMENT.  If the 

DFCM Representative disagrees with the 
Contractor’s proposal, after considering any input 
from the A/E, the DFCM representative may seek 
additional information or verification from the 
Contractor or other sources, may negotiate with 
the Contractor, may issue a Change Order upon 
such later agreement, may retract the PR, or may 
issue a Construction Change Directive.  If a 
Construction Change Directive is issued which 
identifies the DFCM representative’s position in 
regard to the subject contract sum and/or time 
adjustment, the Contractor must file a PRE within 
twenty-one (21) days of the Contractor’s receipt of 
the Construction Change Directive, or the 
Contractor shall be deemed to waive any such 
request for additional time or money as a result of 
the issuance of the Construction Change Directive.  
Such waiver shall entitle the DFCM to convert the 
Construction Change Directive into a Change 
Order, whether or not executed by the Contractor.  
If the Construction Change Directive leaves open 
the determination of additional time or money 
related to the directed change, then the time period 
for commencement of filing the PRE shall not 
accrue until such time as the DFCM has conveyed 
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to the Contractor a position as to the time and 
money owing as a result of the directed change. 
 
7.4 EVALUATION OF PROPOSAL FOR 
ISSUING CHANGE ORDERS. 
 

7.4.1 ADJUSTING SUM BASED 
UPON AGREEMENT.  If the Change Order 
provides for an adjustment to the Contract Sum, 
the adjustment shall be based on the mutual 
agreement of the Contractor and DFCM, including 
any terms mandated by unit price agreements or 
other terms of the Contract Documents.  
 

7.4.2 DFCM RESOLUTION OF SUM 
AND STANDARDS IN THE ABSENCE OF 
AN AGREEMENT UNDER PARAGRAPH 
7.4.1.  In the absence of an agreement under 
Paragraph 7.4.1 above, the adjustment shall be 
based on an itemized accounting of costs and 
savings supported by appropriate data.  Unless 
otherwise provided in the Contract Documents, 
costs for the purposes of this Paragraph shall be 
limited to the following: 
 
 (1) All direct and indirect costs 
of labor; including workers compensation 
insurance, social security and other federal and 
state payroll based taxes, and payroll based fringe 
benefits paid by Contractor so long as they are 
reasonable and no higher than that charged to 
other clients; 
 
 (2) Costs of materials, on-site 
temporary facilities, supplies and equipment 
(except hand tools) required for or incorporated 
into the work;  
 
 (3) Rental costs of machinery, 
equipment, tools (except hand tools), and on-site 
temporary facilities, whether rented from the 
Contractor or others; 
 
 (4) Costs of permits and other 
fees, sales, use or similar taxes related to the 
Work;  
 
 (5) Additional costs of field 
supervision and field office personnel directly 
attributable to the change; and 
 

 (6) Overhead and profit by the 
following liquidated formula which is not a 
penalty but a reasonable calculation agreed upon 
at the time of execution of the Contractor's 
Agreement, and provided by formula herein due to 
the fact that the actual amount due for said 
overhead and profit cannot easily be ascertained at 
the time of such execution.  The markups in 
7.4.2(6)(a) and (b) below are to cover the 
Contractor's additional payment and performance 
bond premiums, insurance premiums not specified 
under Paragraph 7.4.2(1), home office and on-site 
overhead and profit.  Overhead and profit 
includes, but is not limited to the Contractor’s 
Project Manager and Cost Estimator.  Each request 
for pricing shall stand on its own and not be 
combined with other requests for pricing in 
determining the allowed markup described below.  
A particular request for pricing shall include all 
items reasonably related together and determinable 
at the time of the request.  If several unrelated 
requests for pricing are grouped together in a 
single Change Order, each request for pricing will 
be considered separately for purposes of 
calculating the markup under the following 
formula: 
 
 (a) A markup of 15% 
shall be applied to the cost of each individual 
charge up to $20,000 in cost, but in no case shall 
the markup be less than $150; 
 
 (b) A markup of 10% 
shall be applied to the portion of the cost of each 
individual charge in excess of $20,000;  
 
 (c) Subcontractors at 
any tier shall be entitled to markup their costs 
related to a Change Order with the same 
percentages as specified in Paragraphs 7.4.2(6)(a) 
and (b) above, except that the minimum markup 
shall be $50 for any individual change. 
 
 7.4.3 CREDITS.  The amount of credit 
to be allowed by the Contractor to the DFCM for a 
deletion or change which results in a net decrease 
in the Contract Sum shall be actual net cost as 
confirmed to DFCM based upon corroboration by 
an appropriate source. 
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7.5 CONSTRUCTION CHANGE  
DIRECTIVES. 
 

7.5.1 WHEN USED AND  
CONTRACTOR’S RIGHT TO CHALLENGE.  
A Construction Change Directive may be issued 
by the DFCM Representative in the case of a need 
for the Work to commence.  If the Construction 
Change Directive leaves open the determination of 
additional time or money related to the directed 
change, then the Construction Change Directive 
shall indicate the timeframe(s) in which further 
information is to be provided to resolve the matter.  
At any time that the DFCM and the Contractor 
agree upon the time and money related to a 
Construction Change Directive, a Change Order 
shall be executed by the parties.  Additionally, the 
Construction Change Directive may be converted 
to a Change Order under Paragraph 7.2.2 or 
Article 7.3 above. 
 

7.5.2 PROCEED WITH WORK AND 
NOTIFY DFCM ABOUT ADJUSTMENT 
METHOD.  Upon receipt of a Construction 
Change Directive, the Contractor shall promptly 
proceed with the change in the Work involved. 
 

7.5.3 INTERIM PAYMENTS BY 
DFCM.  Pending the final determination of the 
total cost of the Construction Change Directive, 
DFCM shall pay any undisputed amount to the 
Contractor. 
 
7.6 A/E’S SUPPLEMENTAL  
INSTRUCTION (Commonly referred to as an 
“ASI”).  The A/E may at any time that is 
consistent with maintaining the quality, safety, 
time, budget and function of the Work, issue to the 
Contractor a supplemental instruction (“ASI”) 
after approval from the DFCM Representative is 
obtained.  The Contractor must file with the 
DFCM Representative a PCO under Paragraph 
7.2.2 above, within 21 calendar days of the 
Contractor’s receipt of the ASI, or the Contactor 
shall be deemed to have waived any right to 
additional time or monies as a result of such ASI.   
 
7.7 PROCEDURE FOR PRELIMINARY 
RESOLUTION EFFORTS. 
 
 
 

7.7.1 REQUEST FOR  
PRELIMINARY RESOLUTION EFFORT 
(PRE).   A Contractor raising an issue related to a 
breach of contract or an issue concerning time or 
money shall file a PRE as a prerequisite for any 
consideration of the issue by the DFCM.  The 
labeling of the notice or request shall not preclude 
the consideration of the issue by the DFCM. 

 
7.7.2 TIME FOR FILING.  The PRE 

must be filed in writing with the DFCM 
Representative within twenty-one (21) days of any 
of the following: 

 
(1) Issuance of a Construction 

Change Directive that defines the time and sum 
due the Contractor but the Contractor disagrees 
with such assessment; 

 
(2) Issuance of DFCM’s 

position in regard to a Construction Change 
Directive that originally left open the time and/or 
sum due to the Contractor; 
 

(3) Issuance of a denial of a 
PCO by DFCM;  
 

(4) In the case of a 
Subcontractor, after the expiration of the time 
period for the Contractor/Subcontractor PRE 
process under Paragraph 7.7.5 below; or 
 

(5) When the Contractor 
knows or should have known about any other issue 
where the Contractor seeks additional monies, 
time or other relief from the State of Utah or 
DFCM. 
 

7.7.3 CONTENT REQUIREMENT.   
The PRE shall be required to include in writing to 
the extent information is reasonably available at 
the time of such filing: 

 
(1) A description of the issue;  

 
(2) The potential impact on 

cost and time or other breach of contract; and  
 

(3) An indication of the relief 
sought. 
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7.7.4 SUPPLEMENTATION.  
Additional detail of the content requirement under 
Paragraph 7.7.3 above shall be provided later if the 
detail is not yet available at the initial filing as 
follows:  
 

(1) While the issue is 
continuing or the impact is being determined, the 
Contractor shall provide a written updated status 
report every 30 days or as otherwise reasonably 
requested by the DFCM Representative; and  

 
(2) After the scope of work or 

other factors addressing the issue are completed, 
the complete information, including any impacts 
on time, cost or other relief requested, must be 
provided to the DFCM Representative within 
twenty-one (21) days of such completion. 
 

7.7.5 SUBCONTRACTORS. 

(1) Under no circumstances 
shall any provision of these Contract Documents 
be intended or construed to create any contractual 
relationship between the DFCM and any 
Subcontractor.   

 
(2) The Contractor must 

include the provisions of this Paragraph 7.7.5 in its 
contract with the first tier Subcontractor, and each 
Subcontractor must do likewise.  At the 
Contractor’s discretion, the Contractor may allow 
a Subcontractor at the 2nd tier and beyond to 
submit the PRE directly with the Contractor. 

 
(3) In order for a 

Subcontractor at any tier to be involved with the 
PRE  of the DFCM, the following conditions and 
process shall apply: 
 

(a) The Subcontractor 
must have attempted to resolve the issue with the 
Contractor including the submission of a PRE with 
the Contractor. 
 

(b) The Subcontractor 
must file a copy of the PRE with the DFCM 
Representative; 

 
(c) The PRE to the 

Contractor must meet the time, content and 
supplementation requirements of Paragraphs 7.7.2, 
7.7.3 and 7.7.4.  The triggering event for a 

Subcontractor to file a PRE shall be the time at 
which the issue cannot be resolved through the 
normal business practices associated with the 
contract, excluding arbitration and litigation;  
 

(d) The PRE submitted 
to the Contractor shall only be eligible for 
consideration in the DFCM’s PRE process to the 
extent the issue is reasonably related to the 
performance of the DFCM or an entity for which 
the DFCM is liable; 

 
(e) The Contractor shall 

resolve the PRE to the satisfaction of the 
Subcontractor within sixty (60) days of its 
submittal to the Contractor or such other time 
period as subsequently agreed to by the 
Subcontractor in writing.  If the Contractor fails to 
resolve the PRE with the Subcontractor within 
such required time period, the Subcontractor may 
submit in writing the PRE with the Contractor and 
the DFCM.  In order to be eligible for DFCM 
consideration of the PRE, the Subcontractor must 
submit the PRE within twenty-one (21) days of the 
expiration of the time period for the 
Contractor/Subcontractor PRE process.  The 
DFCM shall consider the PRE as being submitted 
by the Contractor on behalf of the Subcontractor; 

 
(f) Upon such PRE 

being submitted, the Contractor shall cooperate 
with the DFCM Representative in reviewing the 
issue;   
 

(g) The DFCM shall not 
be obligated to consider any submission which is 
not in accordance with any provision of this 
Article 7.7; 

 
(h) The Subcontractor 

may accompany the Contractor in participating 
with the DFCM regarding the PRE raised by the 
Subcontractor.  The DFCM is not precluded from 
meeting with the Contractor separately and it shall 
be the responsibility of the Contractor to keep the 
Subcontractor informed of any such meetings; and 
 

(i) Notwithstanding any 
provision of this Paragraph 7.7.5, a Subcontractor 
shall be entitled to pursue a payment bond claim.   
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7.7.6 PRE RESOLUTION  
PROCEDURE.  The DFCM Representative may 
request additional information and may meet with 
the parties involved with the issue. 
 

7.7.7 CONTRACTOR REQUIRED 
TO CONTINUE PERFORMANCE.  Pending 
the final resolution of the issue, unless otherwise 
agreed upon in writing by the DFCM 
Representative, the Contractor shall proceed 
diligently with performance of the Contract and 
the DFCM shall continue to make payments in 
accordance with the Contract Documents.  
 

7.7.8 DECISION.  The DFCM shall 
issue to the Contractor, and any other party 
brought into the process by the DFCM 
Representative as being liable to the DFCM, a 
written decision providing the basis for the 
decision on the issues presented by all of the 
parties within thirty (30) days of receipt of all the 
information required under Paragraphs 7.7.3 and 
7.7.4. 

 
7.7.9 DECISION FINAL UNLESS 

CLAIM SUBMITTED.  The decision by the 
DFCM shall be final, and not subject to any 
further administrative or judicial review (not 
including judicial enforcement) unless a Claim is 
submitted in accordance with these General 
Conditions. 

 
7.7.10 EXTENSION REQUIRES 

MUTUAL AGREEMENT.  Any time period 
specified in this Article 7.7 may be extended by 
mutual agreement of the Contractor and the 
DFCM. 

 
7.7.11 IF DECISION NOT ISSUED.  If 

the decision is not issued within the thirty (30) day 
period, including any agreed to extensions, the 
issue may be pursued as a Claim. 
 

7.7.12 PAYMENT FOR 
PERFORMANCE. 

 
(1) Except as otherwise 

provided in the Contract Documents, any final 
decision where the DFCM is to pay additional 
monies to the Contractor, shall not be delayed by 
any PRE, Claim or appeal by another party. 

 

(2) Payment to the Contractor 
of any final decision shall be made by the DFCM 
in accordance with the contract for the completed 
work. 

 
(3) Notwithstanding any other 

provision of the Contract Documents, payment to 
the Contractor shall be subject to any set-off, 
claims or counterclaims of the DFCM. 
 

(4) Payment to the Contractor 
for a Subcontractor issue submitted by the 
Contractor shall be paid by the Contractor to the 
Subcontractor in accordance with the contract 
between the Contractor and the Subcontractor. 
 

(5) Any payment or 
performance determined owing by the Contractor 
to the DFCM shall be made in accordance with the 
Contract Documents.   
 
7.8. RESOLUTION OF CLAIM. 
 

7.8.1 CLAIM.  If the decision on the 
PRE is not issued within the required timeframe or 
if the Contractor is not satisfied with the decision, 
the Contractor or other party brought into the 
process by the DFCM, may submit a Claim in 
accordance with this Article 7.8 as a prerequisite 
for any further consideration by the DFCM or the 
right to any judicial review of the issue giving rise 
to the claim. 

 
7.8.2 SUBCONTRACTORS.  In order 

for a Subcontractor to have its issue considered in 
the Claim process by the DFCM, the 
Subcontractor that had its issue considered under 
Paragraph 7.7.5 may submit the issue as a Claim 
by filing it with the Contractor and the DFCM 
within the same timeframe and with the same 
content requirements as required of a Claim 
submitted by the Contractor under this rule.  The 
DFCM shall consider the Claim as being 
submitted by the Contractor on behalf of the 
Subcontractor. Under no circumstances shall any 
provision of these General Conditions or the 
Contract Documents be intended or construed so 
as to create any contractual relationship between 
the DFCM and any Subcontractor. 
 

(1) Upon such Claim being 
submitted, the Contractor shall fully cooperate 
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with the Director, the person(s) evaluating the 
claim and any subsequent reviewing authority.   

  
(2) The Director shall not be 

obligated to consider any submission which is not 
in accordance with this Paragraph 7.8.2.   

 
(3) The Subcontractor may 

accompany the Contractor in participating with the 
Director, the person(s) evaluating the Claim and 
any subsequent reviewing authority regarding the 
Claim.  The Director, the person(s) evaluating the 
Claim and any subsequent reviewing authority is 
not precluded from meeting with the Contractor 
separately, and it shall be the responsibility of the 
Contractor to keep the Subcontractor informed of 
any such meetings and matters discussed. 

 
(4) Notwithstanding any 

provision of this Article 7.8, a Subcontractor shall 
be entitled to pursue a payment bond claim.   

 
7.8.3 TIME FOR FILING.  The Claim 

must be filed in writing promptly with the 
Director, but in no case more than twenty-one (21) 
days after the decision is issued on the PRE under 
Paragraph 7.7.8 or no more than twenty-one (21) 
days after the thirty (30) day period under 
Paragraph 7.7.11 has expired with a decision not 
issued, whichever is later. 

 
7.8.4 CONTENT REQUIREMENT.  The 

written Claim shall include: 
 

(1) A description of the issues 
in dispute; 

 
(2) The basis for the Claim, 

including documentation and analysis required by 
the contract and applicable law and rules that 
allow for the proper determination of the Claim; 

 
(3) A detailed cost estimate for 

any amount sought, including copies of any related 
invoices; and 

 
(4) A specific identification of 

the relief sought. 
 

7.8.5 EXTENSION OF TIME TO 
SUBMIT DOCUMENTATION.  The time 
period for submitting documentation and any 

analysis to support a Claim may be extended by 
the Director upon written request of the claimant 
showing just cause for such extension, which 
request must be included in the initial Claim 
submittal. 

 
7.8.6 CONTRACTOR REQUIRED 

TO CONTINUE PERFORMANCE.  Pending 
the final determination of the Claim, including any 
judicial review or appeal process, and unless 
otherwise agreed upon in writing by the Director, 
the Contractor shall proceed diligently with 
performance of the Contract and the DFCM shall 
continue to make payments in accordance with the 
Contract Documents.  

 
7.8.7 AGREEMENT OF CLAIMANT 

ON METHOD AND PERSON(S) 
EVALUATING THE CLAIM.  The Director 
shall first attempt to reach agreement with the 
claimant on the method and person(s) to evaluate 
the Claim.  If such agreement cannot be made 
within fourteen (14) days of filing of the Claim, 
the Director shall select the method and person(s), 
considering the purposes described in Rule R23-
26-1.  Unless agreed to by the Director and the 
claimant, any selected person shall not have a 
conflict of interest or appearance of impropriety.  
Any party and the person(s) evaluating the Claim 
has a duty to promptly raise any circumstances 
regarding a conflict of interest or appearance of 
impropriety.  If such a reasonable objection is 
raised, and unless otherwise agreed to by the 
Director and the claimant, the Director shall take 
appropriate action to eliminate the conflict of 
interest or appearance of impropriety.  The dispute 
resolution methods and person(s) may include any 
of the following: 

 
 (1) A single expert and/or 
hearing officer qualified in the field that is the 
subject of the Claim; 
 
 (2) An expert panel, consisting 
of members that are qualified in a field that is the 
subject of the Claim; 
 
 (3) An arbitration process 
which may be binding if agreed to by the parties to 
the Claim; 
 
 (4) A mediator; or 
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  (5) Any other method that 
best accomplishes the purposes set forth in Rule 
R23-26-1. 
 
 7.8.8 THE EVALUATION PROCESS, 
TIMEFRAMES OF EVALUATOR(S), 
DIRECTOR’S DETERMINATION, 
ADMINISTRATIVE APPEAL TO THE 
EXECUTIVE DIRECTOR AND JUDICIAL 
REVIEW.  The Claim shall be evaluated, the 
timeframe for specific events related to the 
person(s) evaluating the Claim, the Director’s 
determination, any appeal to the Executive 
Director and any judicial review shall be subject to 
the provisions of Rule R23-26-5(8), R23-26-5(9), 
R23-26-6 and R23-26-8.  A copy of these 
Administrative Rules are available at DFCM.  

 
7.8.9 APPEAL PROCESS  

PREREQUISITE FOR FURTHER 
CONSIDERATION OR JUDICIAL REVIEW.  
The administrative appeal to the Executive 
Director is a prerequisite for any further 
consideration by the State of Utah, or to judicial 
review of the issue giving rise to the Claim.  It 
shall be considered that the Contractor, or another 
party brought into the process by the DFCM, has 
not exhausted its administrative remedies if such 
an administrative appeal is not undertaken.  
 
7.9 PAYMENT OF CLAIM. 
 

7.9.1 When a stand alone component of a 
Claim has received a final determination, and is no 
longer subject to review or appeal, that amount 
shall be paid in accordance with the payment 
provisions of the Contract Documents or judicial 
order. 

 
7.9.2 When the entire Claim has received 

a final determination, and is no longer subject to 
review or appeal, the full amount shall be paid 
within fourteen (14) days of the date of the final 
determination unless the work or services has not 
been completed, in which case the amount shall be 
paid in accordance with the payment provisions of 
the Contract Documents to the point that the work 
or services is completed. 

 
7.9.3 The final determination date is the 

earlier of the date upon which the claimant 
accepted the settlement in writing with an 

executed customary release document and waived 
its rights of appeal, or the expiration of the appeal 
period, with no appeal filed, or the determination 
made resulting from the final appeal. 

 
7.9.4 Any final determination where the 

Division is to pay additional monies to the 
Contractor shall not be delayed by any appeal or 
request for judicial review by another party 
brought into the process by the Division as being 
liable to the DFCM.   
 

7.9.5 Notwithstanding any other 
provision of the Contract Documents, payment of 
all or part of a Claim is subject to any set-off, 
claims or counterclaims of the DFCM.   

 
7.9.6 Payment to the Contractor for a 

Subcontractor issue (Claim) deemed filed by the 
Contractor, shall be paid by the Contractor to the 
Subcontractor in accordance with the contract 
between the Contractor and the Subcontractor. 

 
7.9.7 The execution of a customary 

release document related to any payment may be 
required as a condition of making the payment. 
 
7.10 ALLOCATION OF COSTS OF 
CLAIM RESOLUTION PROCESS. 
 

7.10.1 In order to file a Claim, a claimant 
must pay a $1500 filing fee to the DFCM.  When 
the Claim is a pass-through from a Subcontractor 
in accordance with Paragraph 7.7.5, the payment 
of the fee shall be made by the Subcontractor. 

 
7.10.2 Unless otherwise agreed to by the 

parties to the Claim, the costs of resolving the 
Claim shall be allocated among the parties on the 
same proportionate basis as the determination of 
financial responsibility for the Claim. 

 
7.10.3 The costs of resolving the Claim 

that are subject to allocation include the claimant’s 
filing fee, the costs of any person(s) evaluating the 
Claim, the costs of making any required record of 
the process, and any additional testing or 
inspection procured to investigate and/or evaluate 
the Claim. 

 
7.10.4 Each party is responsible for its 

own attorney fees. 
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7.11 ALTERNATIVE PROCEDURES.  To the 
extent otherwise permitted by law, if all parties to 
a Claim agree in writing, a protocol for resolving a 
Claim may be used that differs from the process 
described in this Article 7. 
 
7.12 IMPACT ON FUTURE SELECTIONS. 
 

7.12.1 The presentation of a good faith and 
non-frivolous issue or Claim shall not be 
considered by the DFCM’s selection process for a 
future award of contract; and 
 

7.12.2 The submission of a bad faith and 
frivolous issue or Claim, or the failure by a 
Contractor to facilitate resolution of a Claim, may 
be considered in the DFCM’s evaluation of 
performance. 
 
7.13 REPORT TO BUILDING BOARD.  The 
DFCM may report on the claim to the Utah State 
Building Board. 
 
7.14 DFCM’S RIGHT TO HAVE ISSUES, 
DISPUTES OR CLAIMS CONSIDERED.  As 
stated in Rule R23-26-1(6), Articles 7.7 through 
7.13 above do not limit the right of DFCM to have 
any of its issues, disputes or claims considered.  
DFCM reserves all rights to pursue its issues, 
disputes or claims in law or equity including, but 
not limited to, any or all of the following:  
damages, delay damages and impacts, losses, 
liability, patent or latent defects, or failure to 
perform under the Contract Documents.  If the 
Director appoints an expert or a panel to consider 
any such issue(s), dispute(s) or claim(s) of DFCM, 
the Contractor shall cooperate with such expert or 
panel process.   
 
 
ARTICLE 8.  PAYMENTS AND 
COMPLETION. 
 
8.1 SCHEDULE OF VALUES.  With the first 
Application for Payment, the Contractor shall 
submit to the A/E and the DFCM Representative a 
schedule of values allocated to all the various 
portions of the Work.  The Schedule of Values 
shall be submitted on the form approved and 
provided by DFCM.  The A/E shall make 
recommendations to the DFCM Representative 

regarding the Schedule of Values including any 
suggested modifications.  When approved, 
including any approved modifications, by the 
DFCM Representative, it shall be the basis for 
future Contractor Applications for Payments.  The 
Contractor shall not be entitled to payment until 
receipt and acceptance of the Schedule of Values. 
 
8.2 APPLICATIONS FOR PAYMENT. 
 
 8.2.1 IN GENERAL.  The following 
general requirements shall be met: 
 

(1) The Contractor shall 
submit to the A/E an itemized Application for 
Payment for Work completed in accordance with 
the schedule of values and that reflects retainage 
as provided for in the Contractor's Agreement.  
The Application for Payment shall be on a special 
form approved and provided by DFCM. 

 
(2) Such application shall be 

supported by such data substantiating the 
Contractor's right to payment as the DFCM or A/E 
may require.  Said data may include, but is not 
limited to, copies of requisitions from 
Subcontractors.   
 
 (3) Such applications may 
include requests for payment pursuant to approved 
Change Orders or Construction Change Directives.  
 
 (4) Such applications may not 
include requests for payment for portions of the 
Work performed by a subcontractor when the 
Contractor does not intend to pay to a 
Subcontractor because of a dispute or other reason. 
 

(5) In executing the 
Application for Payment, the Contractor shall 
attest that subcontractors involved with prior 
applications for payment have been paid, unless 
the Contractor provides a detailed explanation why 
such payment may not have occurred.  DFCM 
reserves the right to require the Contractor to 
submit a payment waiver from one or more 
subcontractors.  
 
 8.2.2 PAYMENT FOR MATERIAL 
AND EQUIPMENT.  Unless otherwise provided 
in the Contract Documents, payments shall be 
made on account of materials and equipment 
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delivered and suitably stored at the site for 
subsequent incorporation in the Work.  If 
approved in advance by the DFCM and A/E, 
payment may similarly be made for materials and 
equipment suitably stored off the site at a location 
agreed upon in writing.  Payment for materials and 
equipment stored on or off the site shall be 
conditioned upon compliance by the Contractor 
with procedures satisfactory to the DFCM to 
establish the DFCM's title to such materials and 
equipment or otherwise protect the DFCM's 
interest, and shall include applicable insurance, 
storage and transportation to the site for such 
materials and equipment stored off the site.  The 
DFCM may require copies of invoices or other 
suitable documentation. 
 
 8.2.3 WARRANTY OF TITLE.  The 
Contractor warrants that title to all Work covered 
by an Application for Payment will pass to the 
DFCM no later than the time for payment.  The 
Contractor further warrants that upon submittal of 
an Application for Payment, all Work for which 
Certificates for Payment have been previously 
issued and payments received from the DFCM 
shall, to the best of the Contractor's knowledge, 
information and belief, be free and clear of liens, 
claims, security interests or encumbrances in favor 
of the Contractor, Subcontractors, or other persons 
or entities making a claim by reason of having 
provided labor, materials and/or equipment 
relating to the Work.   
 
 8.2.4 HOLDBACK BY DFCM.  
Notwithstanding anything to the contrary 
contained in the Contract Documents, the DFCM 
may, as a result of the claims resolution process, 
withhold any payment to the Contractor hereunder 
if and for so long as the Contractor fails to perform 
any of its obligations hereunder or otherwise is in 
default under any of the Contract Documents.  
 
8.3 CERTIFICATES FOR PAYMENT. 
 
 8.3.1 ISSUED BY A/E.  The A/E shall 
within ten (10) days after receipt of the 
Contractor's Application for Payment, either issue 
to the DFCM a Certificate for Payment, with a 
copy to the Contractor, for such amount as the A/E 
determines due, or notify the Contractor and 
DFCM in writing of the A/E's reasons for 
withholding certification in whole or in part as 

provided in Paragraph 8.4.1.  If the A/E fails to act 
within said ten (10) day period, the Contractor 
may file the Application for Payment directly with 
the DFCM Representative and the DFCM will 
thereafter have twenty (20) days from the date of 
the DFCM’s receipt to resolve the amount to be 
paid and to pay the undisputed amount.  The 
accuracy of the Contractor's Applications for 
Payment shall be Contractor's responsibility, not 
A/E's. 
 
 8.3.2 A/E'S REPRESENTATIONS.  
The A/E’s issuance of a Certificate for Payment 
shall constitute a representation to the DFCM that 
to the best of the A/E’s knowledge, information 
and belief, based upon the A/E’s observations at 
the site, the data comprising the Application for 
Payment, and what is reasonably inferable from 
the observations and data, that the Work has 
progressed to the point indicated in the 
Application and that the quality of the work is in 
accordance with the Contract Documents.  The 
foregoing representations are subject to minor 
deviations from the Contract Documents 
correctable prior to completion and to specific 
qualifications expressed by the A/E.  The issuance 
of a Certificate for Payment will further constitute 
a representation that the Contractor is entitled to 
payment in the amount certified.  However, the 
issuance of a Certificate for Payment shall not be a 
representation that the A/E has (a) made 
exhaustive or continuous on-site inspections to 
check the quality or quantity of the Work, (b) 
reviewed construction means, methods, 
techniques, sequences or procedures, (c) reviewed 
copies of requisitions received from 
Subcontractors and material suppliers and other 
data requested by the DFCM to substantiate the 
Contractor's right to payment, (d) ascertained how 
or for what purpose the Contractor used money 
previously paid on account of Contract Sum, or (e) 
any duty to make such inquiries. 
 
8.4 DECISIONS TO WITHHOLD 
CERTIFICATION. 
 
 8.4.1 WHEN WITHHELD.  The A/E 
may decide not to certify payment and may 
withhold a Certificate for Payment in whole or in 
part, to the extent reasonably necessary to protect 
the DFCM, if in the A/E's judgment the 
representations to the DFCM required in 
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Paragraph 8.3.2 above can not be made.  If the 
A/E is unable to certify payment in the amount of 
the Application, the A/E shall notify the 
Contractor and DFCM as provided in Paragraph 
8.3.1 above.  If the Contractor and A/E can not 
agree on a revised amount, the A/E shall promptly 
issue a Certificate for Payment for the amount to 
which the A/E makes such representations to the 
DFCM.  The A/E may also decide not to certify 
payment or, because of subsequently discovered 
evidence or observations, may nullify the whole or 
part of a Certificate for Payment previously issued, 
to such extent as may be necessary in the A/E's 
opinion to protect the DFCM from loss because of: 
 
 (1) Defective Work not 
remedied; 
 
 (2) Third party claims filed or 
reasonable evidence indicating probable filing of 
such claims; 
 
 (3) Failure of the Contractor to 
make payments properly to Subcontractors or for 
labor, materials or equipment; 
 
 (4) Reasonable evidence that 
the Work cannot be completed for the unpaid 
balance of the Contract Sum; 
 
 (5) Damage to the DFCM or 
another contractor; 
 
 (6) Reasonable evidence that 
the Work will not be completed within the 
Contract Time, and that the unpaid balance would 
not be adequate to cover actual or liquidated 
damages for the anticipated delay; or 
 
 (7) Failure to carry out the 
Work in accordance with the Contract Documents. 
 
 8.4.2 CERTIFICATION ISSUED 
WHEN REASONS FOR WITHHOLDING 
REMOVED.  When the reasons stated in 
Paragraph 8.4.1 for withholding certification are 
removed, certification will be made for such 
related amounts.  
 
 8.4.3 CONTINUE WORK EVEN IF 
CONTRACTOR DISPUTES A/E'S 
DETERMINATION.  If the Contractor disputes 

any determination by the A/E or the result of the 
claims resolution process with regard to any 
Certification of Payment, the Contractor 
nevertheless shall expeditiously continue to 
prosecute the Work. 
 
 8.4.4 DFCM NOT IN BREACH.  The 
DFCM shall not be deemed to be in breach of this 
Contract by reason of the withholding of any 
payment pursuant to any provision of the Contract 
Documents provided the DFCM's action or such 
withholding is consistent with the results of the 
dispute resolution process.  
 
8.5 PROGRESS PAYMENTS. 
 
 8.5.1 IN GENERAL, INTEREST OR 
LATE PAYMENTS. 

 
(1) Except as provided in 

Paragraph 8.3.1, the DFCM shall pay any 
undisputed amount within thirty (30) days of the 
date that the application for payment was 
submitted to the A/E.  In no event shall DFCM be 
required to pay any disputed amount.  

 
(2) Except as otherwise 

provided by law, if any payment is late based upon 
the provisions of the Contract Documents, the 
Contractor shall be paid interest in an amount 
equal to the published Wall Street Journal prime 
rate plus 2%.  The published Wall Street Journal 
Prime Rate shall be determined using such rate 
that is published closest to the 1st of the month for 
each month of the late period.  The amount of 
payment of interest shall be apportioned using 
such rate(s) for the late period.   
 

8.5.2 CONTRACTOR AND  
SUBCONTRACTOR RESPONSIBILITY.  The 
Contractor shall promptly pay each Subcontractor, 
upon receipt of payment from the DFCM, out of 
the amount paid to the Contractor on account of 
such Subcontractor's portion of the Work, the 
amount to which said Subcontractor is entitled.  
The Contractor shall, by appropriate agreement 
with each Subcontractor, require each 
Subcontractor to make payment to its 
Subcontractors in a similar manner. 
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8.5.3 INFORMATION FURNISHED 
BY A/E OR DFCM TO SUBCONTRACTOR.  
The A/E or DFCM shall, on request, furnish to the 
Subcontractor, if practicable, information 
regarding percentages of completion or amounts 
applied for by the Contractor and action taken 
thereon by the A/E and DFCM on account of 
portions of the Work done by such Subcontractor. 
 

8.5.4 DFCM AND A/E NOT LIABLE.  
Neither the DFCM or A/E shall have an obligation 
to pay, monitor or enforce the payment of money 
to a Subcontractor, except to the extent as may 
otherwise be required by law.  
 

8.5.5 CERTIFICATE, PAYMENT OR 
USE NOT ACCEPTANCE OF IMPROPER 
WORK.  A Certificate for Payment, a progress 
payment, or partial or entire use or occupancy of 
the Project by the DFCM shall not constitute 
acceptance of Work that is not in accordance with 
the Contract Documents. 
 
8.6   PAYMENT UPON SUBSTANTIAL 
COMPLETION.  Upon Substantial Completion 
of the Work or designated portion thereof and 
upon application by the Contractor and 
certification by the A/E, the DFCM shall make 
payment, reflecting adjustment in retainage, if any, 
for such Work or portion thereof as provided in 
the Contract Documents.  To the extent allowed by 
law, the DFCM may retain up to 200% of the fair 
market value of the work that has not been 
completed in accordance with the Contract 
Documents. 
 
8.7 PARTIAL OCCUPANCY OR USE. 
 

8.7.1 IN GENERAL.  The DFCM may 
occupy or use any completed or partially 
completed portion of the Work at any stage when 
such portion is designated by separate agreement 
with the Contractor, and authorized by public 
authorities having jurisdiction over the Work.  
Such partial occupancy or use may commence 
whether or not the portion is Substantially 
Complete, provided the DFCM and Contractor 
have accepted in writing the responsibilities 
assigned to each of them for payments, retainage if 
any, security, maintenance, heat, utilities, damage 
to the Work and insurance, and have agreed in 
writing concerning the period for correction of the 

Work and commencement of the warranties 
required by the Contract Documents.  When the 
Contractor considers a portion to be substantially 
complete, the Contractor shall prepare and submit 
a list to the A/E as previously provided for herein.  
Consent of the Contractor to partial occupancy or 
use shall not be unreasonably withheld.  
Contractor shall have continuing responsibility to 
protect the site and the Work during such partial 
occupancy and shall be responsible for damage 
except to the extent caused solely by the DFCM 
during such partial occupancy or use. 
 
The stage of progress of the Work shall be 
determined by written agreement between the 
DFCM and Contractor. 
 

8.7.2 INSPECTION.  Immediately prior 
to such partial occupancy or use, the DFCM, 
Contractor and A/E shall jointly inspect the area to 
be occupied or portion of the Work to be used in 
order to determine and record the condition of the 
Work. 
 

8.7.3 NOT CONSTITUTE 
ACCEPTANCE.  Except to the extent it is agreed 
upon in writing by the DFCM, partial occupancy 
or use of a portion or portion of the Work shall not 
constitute acceptance of Work not complying with 
the requirement of the Contract Documents. 
 
8.8 FINAL PAYMENT. 
 

8.8.1 CERTIFICATE FOR  
PAYMENT.  The A/E's final Certificate for 
Payment shall constitute a further representation 
that the conditions listed in Paragraph 8.8.2 as 
precedent to the Contractor's being entitled to final 
payment have been fulfilled. 
 

8.8.2 CONDITIONS FOR FINAL 
PAYMENT.  Neither final payment nor any 
remaining retained percentage shall become due 
until the Contractor submits to the A/E the 
following to the extent required by the DFCM 
Representative:  
 
 (1) An affidavit that payrolls, 
bills for material and equipment, and other 
indebtedness connected with the Work for which 
the DFCM or the  State of Utah’s property might 
be responsible or encumbered (less amounts 
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withheld by DFCM) have been paid or otherwise 
satisfied;  
 
 (2) A current or additional 
certificate evidencing that insurance required by 
the Contract Documents to remain in force after 
final payment is currently in effect and will not be 
canceled or allowed to expire until at least 30 days 
prior written notice, by certified mail, return 
receipt requested, has been given to the DFCM;   
 
 (3) A written statement that 
the Contractor knows of no substantial reason that 
the insurance will not be renewable to cover the 
period required by the Contract Documents; 
 
 (4) If requested by surety in a 
timely manner or by DFCM, consent of surety, to 
final payment;  
 
 (5) Receipt of Record 
Drawings, Specifications, Addenda, Change 
Orders and other Modifications maintained at the 
site; the warranties, instructions, operation and 
maintenance manuals, and training videos required 
to be furnished by the Contract Documents;  
 
 (6) Other data establishing 
payment or satisfaction of obligations, such as 
receipts, releases and waivers of liens, claims, 
security interests or encumbrances arising out of 
the Contract, to the extent and in such form as may 
be designated by the DFCM.  If a Subcontractor 
refuses to furnish a release or waiver required by 
the DFCM, the DFCM may require consent of 
Surety to the final payment.  If such liens, claims, 
security interests or encumbrances remain 
unsatisfied after payments are made, the 
Contractor shall refund to the DFCM all money 
that the DFCM may be compelled to pay in 
discharging such lien, including all costs and 
reasonable attorneys' fees; and 
 
 (7) A written statement 
demonstrating how the Contractor will distribute 
interest earned on retention to Subcontractors as 
required by Section 13.8.5, U.C.A. 
 

8.8.3 WAIVER OF CLAIMS: FINAL 
PAYMENT.  The making of final payment shall 
constitute a waiver of Claims by the DFCM except 
those arising from: 

 
(1) Liens, Claims, security 

interests or encumbrances arising out of the 
Contract and unsettled; 
 

(2) Failure of the Work to 
comply with the requirements of the Contract 
Documents; 
 

(3) Terms of warranties 
required by the Contract Documents; or 
 
 (4) The one-year guaranty 
period and any corrected Work. 
 

8.8.4 DELAYS NOT 
CONTRACTOR'S FAULT.  If, after Substantial 
Completion of the Work, final completion thereof 
is materially delayed through no fault of the 
Contractor or by issuance of Change Orders 
affecting final completion, the DFCM shall, upon 
application by the Contractor and certification by 
the A/E, and without terminating the Contract, 
make payment of the balance due for that portion 
of the Work fully completed and accepted.  Such 
payment shall be made under terms and conditions 
governing final payment, except that it shall not 
constitute a waiver of claims.  Unless otherwise 
stated by the DFCM in writing, the making of final 
payment shall constitute a waiver of claims by the 
DFCM as provided in Paragraph 8.8.3 for that 
portion of that Work fully completed and accepted 
by the DFCM. 
 

8.8.5 WAIVER BY ACCEPTING 
FINAL PAYMENT.  Acceptance of final 
payment by the Contractor or a Subcontractor 
shall constitute a waiver of Claims by that payee 
except those Claims previously made in writing 
and identified by that payee as unsettled at the 
time of final Application for Payment.  Such 
waivers shall be in addition to the waiver 
described in Paragraph 8.8.3. 
 
 
ARTICLE 9.  TESTS AND INSPECTIONS, 
SUBSTANTIAL AND FINAL COMPLETION, 
UNCOVERING, CORRECTION OF WORK 
AND GUARANTY PERIOD. 
 
9.1 TESTS AND INSPECTIONS. 
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9.1.1 IN GENERAL.  Tests, inspections 
and approvals of portions of the Work required by 
the Contract Documents or by laws, ordinances, 
rules, regulations, resolutions or orders of public 
authorities having jurisdiction shall be made at an 
appropriate time.  Unless otherwise specifically set 
forth in the Contract Documents or agreed to by 
the DFCM in writing, the DFCM shall contract for 
such tests, inspections and approvals with an 
independent entity, or with the appropriate public 
authority, and the DFCM shall bear all related 
costs of tests, inspections and approvals except as 
provided below.  If any of the Work is required to 
be inspected or approved by the terms of the 
Contract Documents or by any public authority, 
the Contractor shall, at least two working days 
prior to the time of the desired inspection, and 
following the procedures established by the 
DFCM, request such inspection or approval to be 
performed.  The Contractor shall give the A/E 
timely notice of when and where tests and 
inspections are to be made so that the A/E may 
observe such procedures. 

 
9.1.2 FAILURE OF AN INSPECTOR 

TO APPEAR.  Work shall not proceed without 
any required inspection and the associated 
authorization by DFCM to proceed unless the 
following procedures and requirements have been 
met: 
 

(1) The inspection or approval 
was requested in a timely manner as provided in 
Paragraph 9.1.1; 
 

(2) The Contractor received 
written confirmation from the inspection entity 
that the inspection was scheduled;  
 

 (3) The Contractor has 
contacted or attempted to contact the inspector to 
confirm that the inspector is unable to perform the 
inspection as scheduled; 
 

 (4) If the inspector has 
confirmed that it is unable to perform the 
inspection as scheduled or if the Contractor is 
unable to contact the inspector, the contractor shall 
attempt to contact the State Building Official or 
DFCM Representative for instruction; and   
 

 (5) The Contractor has 
documented the condition of the work prior to 
being covered through photos or other means. 
 

9.1.3 NONCONFORMING WORK.  If 
such procedures for testing, inspection or approval 
under Paragraph 9.1.1 reveal failure of portions of 
the Work to comply with the requirements 
established by the Contract Documents, the 
Contractor shall bear all costs made necessary by 
such failure including those of repeated procedures 
and compensation for the DFCM's expenses, 
including the cost of retesting for verification of 
compliance if necessary, until the DFCM accepts 
the Work in question as complying with the 
requirements of the Contract Documents. 
 

9.1.4 CERTIFICATES.  Required 
certificates of testing, inspection or approval shall, 
unless otherwise required by the Contract 
Documents, be secured by the Contractor and 
promptly delivered to the A/E. 
 

9.1.5 A/E OBSERVING.  If the A/E is 
to observe tests, inspections or approvals required 
by the Contract Documents, the A/E shall do so 
with reasonable promptness and, where 
practicable, at the normal place of testing.  
 

9.1.6 PROMPTNESS.  Tests, 
inspections and arrangements for approvals 
conducted pursuant to the Contract Documents 
shall be made promptly to avoid unreasonable 
delay in the Work. 
 
9.2 INSPECTIONS:  SUBSTANTIAL AND 
FINAL.  
 
 9.2.1 SUBSTANTIAL COMPLETION 
INSPECTION.  Prior to requesting a substantial 
completion inspection, the Contractor shall 
prepare a comprehensive initial punchlist, 
including unresolved items from prior inspections, 
for review by the DFCM and A/E to determine if 
the Project is ready for a substantial completion 
inspection.  If the DFCM determines that the 
initial punchlist indicates that the Project is not 
substantially complete, the initial punchlist will be 
returned to the Contractor with written comments.  
If the DFCM determines that the initial punchlist 
indicates that the Project may be substantially 
complete, the A/E shall promptly organize and 
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perform a Substantial Completion inspection in the 
presence of the DFCM and all appropriate 
authorities.   
 
 (1) If the A/E reasonably 
determines that the initial punchlist prepared by 
the Contractor substantially understates the 
amount of the Work remaining to be completed 
and the Project is not substantially complete, the 
A/E shall report this promptly to the DFCM, and 
upon concurrence of the DFCM, the Contractor 
will be assessed the costs of the inspection and 
punchlist preparation incurred by the A/E and the 
DFCM.  
 
 (2) When the Work or 
designated portion thereof is Substantially 
Complete, the A/E shall prepare a Certificate of 
Substantial Completion which shall establish the 
date of Substantial Completion; shall establish 
responsibilities of the DFCM and Contractor for 
security, maintenance, heat, utilities, damage to 
the work and insurance; and shall fix the time 
within which the Contractor shall finish all items 
on the punchlist accompanying the Certificate.  
The Certificate of Substantial Completion shall 
require approval by the DFCM Representative.  If 
there is a punchlist, the Contractor shall proceed 
promptly to complete and correct items on the list. 
Failure to include an item on the punchlist does 
not alter the responsibility of the Contractor to 
complete all Work in accordance with the Contract 
Documents.   
 
 (3) Warranties required by the 
Contract Documents shall commence on the date 
of Substantial Completion of the Work or 
designated portion thereof except to the extent as 
provided otherwise in the Contract Documents or 
if such warranty is related to an item where the 
work is not complete.  Such warranty documents 
shall state the length of the warranty, which must 
comply with the Contract Documents. 
 
 (4) The Certificate of 
Substantial Completion shall be submitted by the 
A/E to the DFCM and Contractor for their written 
acceptance of responsibilities assigned to them in 
such Certificate. 
 
  (5) Except to the extent the 
DFCM Representative otherwise approves in 

advance and in writing, the Contractor shall 
submit the following documents in order to 
achieve Substantial Completion:  written 
warranties, guarantees, operation and maintenance 
manuals, and all complete as-built drawings.  The 
Contractor must also provide or obtain any 
required approvals for occupancy.  The Contractor 
is responsible for the guaranty of all Work, 
whether performed by it or by its Subcontractors at 
any tier. 
 

9.2.2 FINAL COMPLETION  
INSPECTION.  Prior to requesting a final 
inspection, the Contractor shall verify all punchlist 
items are corrected/completed.  Once all punchlist 
items are corrected/completed the Contractor shall 
notify the DFCM and request a final inspection.  
The DFCM shall notify the A/E and perform a 
final inspection.  Two final inspections may be 
allowed due to required weather changes required 
to complete some items.  When all punchlist items 
are completed a final pay request will be provided 
by the Contractor, authorized by the A/E and 
processed by the DFCM. 
 
9.3 UNCOVERING OF WORK. 
 

9.3.1 UNCOVER UNINSPECTED 
WORK.  Except as provided in Paragraph 9.3.3, if 
a portion of the Work is covered prior to an 
Inspector's approval to proceed, it must, be 
uncovered for the Inspector's inspection and be 
replaced at the Contractor's expense without 
change in the Contract Time. 
 
 9.3.2 OBSERVATION PRIOR TO 
COVERING.  Except as provided in Paragraph 
9.3.3, if the DFCM or the A/E has requested in 
writing to observe conditions prior to any Work 
being covered or if such observation is specified in 
the Contract Documents, and the Work is covered 
without such observation, the Contractor shall be 
required to uncover and appropriately replace the 
Work at the Contractor's expense without change 
in the Contract Time.  If the Contractor requests an 
inspection and the DFCM or A/E, including any 
inspector of each, does not appear, the Contractor 
shall immediately notify the DFCM of such lack 
of appearance, but shall not cover the Work 
without such inspection. 
 



DFCM General Conditions 052505 36

9.3.3 WHEN AN INSPECTOR FAILS 
TO APPEAR OR A/E OR DFCM DID NOT 
MAKE PRIOR REQUEST.  If Work is 
performed by the Contractor without an inspection 
as provided in Paragraph 9.1.2 or if a portion of 
the Work has been covered which the A/E or 
DFCM has not specifically requested to observe 
prior to its being covered or such observation is 
not specified by the Contract Documents, the A/E 
or DFCM may request to see such Work and it 
shall be uncovered by the Contractor.  If such 
Work is in accordance with the Contract 
Documents, costs of uncovering and replacement, 
shall, by appropriate Change Order, be charged to 
the DFCM.  If such Work is not in accordance 
with the Contract Documents, the Contractor shall 
pay such costs unless the condition was caused by 
the DFCM or a separate contractor in which event 
the DFCM shall be responsible for payment of 
such costs. 
 
9.4 CORRECTION OF WORK AND 
GUARANTY PERIOD.   
 

9.4.1 CONTRACTOR CORRECT 
THE WORK.  The Contractor shall correct Work 
rejected by the A/E, Inspector or DFCM, or failing 
to conform to the requirements of the Contract 
Documents, whether observed before or after 
Substantial Completion and whether or not 
fabricated, installed or completed.  The Contractor 
shall bear the costs of correcting such rejected 
Work, including additional testing and inspections 
and compensation for the A/E's and Inspector's 
services and expenses made necessary thereby. 
 

9.4.2 GUARANTY AND  
CORRECTION AFTER SUBSTANTIAL 
COMPLETION.  If within one year after the date 
of Substantial Completion of the Work or 
designated portion thereof, or after the date for 
commencement of warranties established under 
Paragraph 9.2.1 or by terms of an applicable 
special warranty or guaranty required by the 
Contract Documents, any of the Work is found to 
be not in accordance with the requirements of the 
Contract Documents, including failure to perform 
for its intended purpose, the Contractor shall 
correct it promptly after receipt of written notice 
from the DFCM to do so unless the DFCM has 
previously given the Contractor a written 
acceptance of such condition.  The period of one 

year shall be extended with respect to portions of 
the Work first performed after Substantial 
Completion by the period of time between 
Substantial Completion and the actual 
performance of the Work.  This obligation of the 
Contractor under this Paragraph 9.4.2 shall be 
operative notwithstanding the acceptance of the 
Work under the Contract, the final certificate of 
payment, partial or total occupancy and/or 
termination of the Contract.  The DFCM shall give 
notice of observed defects with reasonable 
promptness, however, failure to give such notice 
shall not relieve the Contractor of its obligation to 
correct the Work at the cost that the Contractor 
would have incurred if the DFCM did so report 
with reasonable promptness.  All corrected Work 
shall be subject to a one-year guaranty period the 
same in all respects as the original Work, except 
that such guaranty period shall commence from 
the time of Substantial Completion of the 
corrected Work.  This guaranty period does not 
affect the DFCM's right to pursue any available 
remedies against Contractor. 
 

9.4.3 REMOVAL OF WORK. 
 
 (1) The Contractor shall 
promptly remove from the premises all Work that 
the DFCM and/or the A/E determines as being in 
nonconformance with the Contract Documents, 
whether incorporated or not.  
 
 (2) The Contractor shall 
promptly replace and re-execute the Work in 
accordance with the Contract Documents and 
without expense to the DFCM. 
 
 (3) The Contractor shall bear 
the expense of correcting destroyed or damaged 
construction, whether completed or partially 
completed, of the DFCM or of other contractors 
destroyed or damaged by such removal or 
replacement.   
 
 (4) If the Contractor does not 
remove such rejected Work within a reasonable 
time, fixed by written notice, the DFCM may have 
the materials removed and stored at the expense of 
the Contractor. 
 
 (5) If the Contractor does not 
correct the nonconforming Work within a 
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reasonable time, fixed by written notice, the 
DFCM may correct it in accordance with 
Paragraph 12.2.2 of these General Conditions. 
 
 9.4.4 NOT LIMIT OTHER 
OBLIGATIONS.  Nothing contained in this 
Article 9.4 shall be construed to establish a period 
of limitation with respect to other obligations 
which the Contractor may have under the Contract 
Documents.  Establishment of the time period of 
one year as described in Paragraph 9.4.2 relates 
only to the specific obligation of the Contractor to 
correct the Work, and has no relationship to the 
time within which the obligation to comply with 
the Contract Documents may be sought to be 
enforced, nor to the time within which proceedings 
may be commenced to establish the Contractor's 
liability with respect to the Contractor's 
obligations other than specifically to correct the 
Work. 
 
9.5 ADDITIONAL  WARRANTIES. 
 
 9.5.1 IN GENERAL.  In addition to any 
other provisions of this Article 9, the following 
warranties shall apply: 
 
 (1) The Contractor warrants to 
the DFCM that materials and equipment furnished 
under the Contract will be of good quality and 
new, except to the extent otherwise required or 
expressly permitted by the Contract Documents.   
 
 (2) The Contractor also 
warrants to the DFCM that the Work will be free 
from defects not inherent in the quality required or 
permitted and that the Work will conform with the 
requirements of the Contract Documents.  Work 
not conforming to said requirements, including 
substitutions not properly approved and 
authorized, may be considered defective at the 
DFCM's option. 
 

9.5.2 EXCLUSION.  Unless due to the 
negligent or intentional act or omission of the 
Contractor or those under the Contractor's control, 
or as otherwise stated in the Contract Documents, 
the Contractor's guaranty excludes remedy for 
damage or defect caused by abuse, modifications 
not executed by the Contractor, improper or 
insufficient maintenance, improper operation, or 
normal wear and tear under normal usage. 

 
9.5.3 FURNISH EVIDENCE ON 

REQUEST.  If requested by the A/E or DFCM, 
the Contractor shall furnish satisfactory evidence 
as to the type and quality of materials and 
equipment. 
 
9.6 ACCEPTANCE OF 
NONCONFORMING WORK.  If the DFCM 
prefers to accept Work which is not in accordance 
with the requirements of the Contract Documents, 
the DFCM may do so in writing instead of 
requiring its removal and correction, in which case 
the Contract Sum shall be reduced as appropriate 
and equitable.  Such adjustment shall be effected 
whether or not final payment has been made. 
 
 
ARTICLE 10.  INSURANCE AND BONDS.  
 
10.1 LIABILITY INSURANCE. 
 
 10.1.1 IN GENERAL.  To protect against 
liability, loss and/or expense arising from damage 
to property or injury or death of any person or 
persons incurred in any way out of, in connection 
with or resulting from the Work provided 
hereunder, Contractor shall obtain and maintain in 
force during the entire period of this Contract 
without interruption, at its own expense, the 
following insurance from insurance companies 
authorized to do business in the State of Utah in a 
form and content satisfactory to the DFCM and 
rated “A-“or better with a financial size category 
of (a) Class X or larger where the Contract Sum is 
$1,000,000 or greater or (b) Class VII or larger 
where the Contract Sum is under $1,000,000.  Said 
rating and financial size category shall be as 
published by A.M. Best Company at the time the 
Contract is executed.   
 
 (1) Workers' Compensation 
Insurance and Employers' Liability Insurance.  
Worker's Compensation Insurance shall cover full 
liability under the Worker's Compensation Laws 
of the jurisdiction in which the Project is located at 
the statutory limits required by said jurisdiction's 
laws.  Employer's Liability Insurance shall provide 
the following limits of liability:  $100,000 for each 
accident; $500,000 for Disease-Policy Limit; and 
$100,000 for Disease-Each Employee.  The 
Contractor shall require all Subcontractors to take 
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and maintain similar policies of Workers' 
Compensation Insurance. 
 

(2) Commercial General 
Liability Insurance. 

 
a. Commercial General 

Liability Insurance, on an “occurrence basis,” 
including insurance for operations, independent 
contractors, subcontractors at any tier, 
products/completed operations and contractual 
liability specifically designating the Indemnity 
provisions of these General Conditions as an 
insured contract on the Certificate of Insurance.  
Such Commercial General Liability Insurance 
must be endorsed with a Broad Form Property 
Damage Endorsement (including Completed 
Operations) and afford coverage for explosion, 
collapse and underground hazards.  Such 
Commercial General Liability Insurance shall be 
in limits not less than the following: 

 
$2,000,000 General Aggregate, plus: 
 

i.. If the 
Construction Value is $25,000,000 or more, an 
additional $5,000,000 umbrella policy (which 
covers aggregate and per occurrence)  is required; 
or 

ii. if the 
Construction Value is $10,000,000 or more but 
less than $25,000,000, an additional $2,000,000 
umbrella policy (which covers aggregate and per 
occurrence) is required. 

 
$1,000,000 Products-Completed Operations Aggregate 
$1,000,000 Personal and Advertising Injury 
$1,000,000 Each Occurrence 
 

b. For purposes of this 
subparagraph 2(a), Construction Value means: 

 
i. the Contract 

Sum if the work is being performed under a 
Standard Construction Contractor’s Agreement; 

 
ii. the Fixed 

Limit of Construction Costs if the work is being 
performed under a Construction Manager/General 
Contractor Agreement; or 

 

iii. the 
Guaranteed Fixed contract Amount if the work is 
to be performed under a Design/Build Agreement. 

 
(3) Automobile liability 

insurance for claims arising from the ownership, 
maintenance, or use of a motor vehicle.  The 
insurance shall cover all owned, non-owned, and 
hired automobiles used in connection with the 
Work, with the following minimum limits of 
liability:  
 
$1,000,000 Combined Single Limit Bodily 
Injury and Property Damage Per Occurrence 
 
 (4) Aircraft Use.  Contractor 
using its own aircraft, or employing aircraft in 
connection with the Work performed under this 
Agreement shall maintain Aircraft Liability 
Insurance with a combined single limit of not less 
than $1,000,000 per occurrence.  Said certificate 
shall state that the policy required by this 
paragraph has been endorsed to name the State of 
Utah as Additional Insureds.   
 
 (5) Unless otherwise provided 
by the procurement documents, the insurance 
requirements in 10.1.1(1) through (4) above do not 
apply to subcontractors or suppliers at any tier 
under the Contractor and any insurance 
requirements of subcontractors and suppliers at 
any tier is a matter between the General Contractor 
and such subcontractor or supplier. 
 

10.1.2 CONFIGURATIONS.  Any policy 
required by this Article may be arranged under a 
single policy for the full limit required, or by a 
combination of underlying policies with the 
balance provided by an Excess or Umbrella 
Liability Policy. 

 
10.1.3 CONTRACTOR LIABILITY.  

Irrespective of the requirements as to insurance to 
be carried by Contractor as provided herein; 
insolvency, bankruptcy or failure of any insurance 
company to pay all claims accruing, shall not be 
held to relieve Contractor of any obligations 
hereunder. 

 
10.1.4 CERTIFICATE, NOTICE  

REQUIREMENTS, ADDITIONAL INSURED.  
Before the Contract Agreement is executed, 
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certificates evidencing coverages as specified 
above are in effect, shall be furnished to the 
DFCM.  Such insurance certificates shall contain 
provisions that no cancellation, material change 
therein or non-renewal shall become effective 
except upon thirty (30) days prior written notice to 
the DFCM as evidenced by return receipt, certified 
mail sent to DFCM.  The Contractor shall notify 
the DFCM within thirty (30) days of any claims(s) 
against the Contractor, and if such claim(s) exceed 
20% of the applicable required insured limits, the 
DFCM may require the Contractor to re-instate the 
policy to provide full protection at the original 
limits.  For any risk not covered by the Worker’s 
Compensation Policy, the State of Utah shall be 
named as additional insured parties.  All insurance 
policies provided shall be primary and non-
contributing with, and not in excess of, any other 
insurance or self-insurance available to the State 
of Utah. 
 

10.1.5 DEDUCTIBLE LIABILITY.  
Any and all deductibles in the above described 
policies shall be assumed by, for the account of, 
and at sole risk of Contractor.  The allowable 
deductible for any of the policies required by these 
General Conditions shall be no more than $1,000 
or 0.1 percent of the Contract Amount, whichever 
is greater.  When there is an FLCC, the FLCC 
shall be the Contract Amount for purposes of 
calculating the allowable deductible. 
 

10.1.6 ADDITIONAL 
REQUIREMENTS: 
 

(1) Any type of insurance or 
any increase of limits of liability not described in 
this Agreement which the Contractor requires for 
its own protection or on account of any statute, 
rule or regulation, shall be its own responsibility 
and at its own expense. 
 

(2) The carrying of any 
insurance required by this Agreement shall in no 
way be interpreted as relieving the Contractor or 
Subcontractors of any other responsibility or 
liability under this Agreement or any applicable 
law, statute, rule, regulation or order. 
 

(3) Contractor shall not violate 
or knowingly permit to be violated any of the 

provisions of the policies on insurance required 
under these General Conditions. 
 
10.2 "BUILDER'S RISK" PROPERTY 
INSURANCE. 
 

10.2.1 IN GENERAL.  The State shall 
provide "Builder's Risk" property insurance to 
protect the State, as well as all Contractors and 
Subcontractors, and include them as insureds, with 
respect to Work performed hereunder at  the 
State’s own cost and expense, according to the 
policies and forms currently in force with 
insurance carriers selected by the State’s Risk 
Manager or issued by the State of Utah Risk 
Management Fund.  The State of Utah’s Risk 
Manager shall furnish, upon request, all parties in 
interest with copies of said policies authenticated 
by authorized agents of the insurers or the State of 
Utah’s Risk Management Fund. 
 

10.2.2 INSPECTIONS, 
RECOMMENDATIONS.  DFCM, the Division 
of Risk Management and the Builder's Risk 
insurers shall have the right to inspect the Work.  
The Contractor shall comply with reasonable risk 
control recommendations made by insurers or the 
Division of Risk Management.  Such inspections 
or recommendations do not relieve the Contractor 
of any of its responsibilities under the Contract 
Documents. 

 
10.2.3 DEDUCTIBLE.  The above 

described "Builders Risk" policies shall be subject 
to a total deductible of $5,000 per loss occurrence, 
which shall be assumed by all Contractors or 
Subcontractors, in proportion to their share of the 
total amount of an insured loss occurrence. 

 
10.2.4 ADJUSTED WITH AND 

PAYABLE TO RISK MANAGER AS 
TRUSTEE.  Any insured property loss is to be 
adjusted with the  State of Utah Risk Manager, and 
made payable to the State of Utah Risk Manager 
as trustee for the Contractor and Subcontractors, as 
their interests may appear, subject to the 
requirements of any applicable loss payable 
clause. 
 

10.2.5 WAIVER.  Contractor, including 
all Subcontractors, and DFCM hereby waive all 
rights against each other for damages caused by 
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perils insured against under the "Builder's Risk" 
insurance provided by DFCM, except such rights 
as Contractor may have to the proceeds of such 
insurance held by the State of Utah’s Risk 
Manager as trustee.  The DFCM and the 
Contractor each shall require similar waivers from 
their contractors, subcontractors, subconsultants 
and agents, at any tier. 
 

10.2.6 SPECIAL HAZARDS.  DFCM 
shall bear the risk of loss, delay and/or damage 
due to earthquake and/or flood and may either 
insure or self-insure that risk.  If the Contractor 
requests in writing that insurance for other special 
hazards be included in the "Builder's Risk" policy, 
the State of Utah’s Risk Manager shall, if possible, 
include such insurance in the policy and the cost 
thereof shall be charged to the Contractor by 
Change Order. 
 
10.3 PERFORMANCE BOND AND 
PAYMENT  BOND.  The Contractor shall submit 
and maintain in full force and effect as required by 
law and the Contract Documents, at its own 
expense, on forms provided by the Division of 
Facilities Construction and Management, and 
include as part of the quoted total all costs 
involved in securing and furnishing, the bonds 
listed below, based on the completed cost of the 
Contract and effective upon execution of the 
Contract.  Said bonds shall be from surety 
companies which are authorized to do business in 
the State of Utah, listed in the U. S. Department of 
Treasury Circular 570, Companies Holding 
Certificates of Authority as Acceptable Sureties on 
Federal Bonds and as Acceptable Reinsuring 
Companies, and acting within the limitation listed 
therein. 
 
 10.3.1 A full 100 percent performance 
bond covering the faithful execution of the 
Contract in accordance with the Contract 
Documents; and 
 
 10.3.2 A full 100 percent payment bond 
covering payment of all obligations arising under 
the Contract Documents, for the protection of each 
person supplying labor, service, equipment, or 
material for the performance of the Work. 
 
 10.3.3 Any required insurance required 
under the U.S. Terrorism Risk Insurance Act of 

2002, any similar applicable law, or as such Act 
may be amended. 
 
 
ARTICLE  11.    MISCELLANEOUS  
PROVISIONS. 
 
11.1 A/E’S RESPONSIBILITIES.   
These General Conditions are not intended to 
provide an exhaustive or complete list of the A/E's 
responsibilities.  A separate agreement between 
the DFCM and A/E incorporates these General 
Conditions by reference and includes additional 
Design responsibilities. 
 
11.2 SUCCESSORS AND ASSIGNS.  The 
DFCM and Contractor respectively bind 
themselves, their partners, successors, assigns and 
legal representatives to the other party hereto and 
to partners, successors, assigns and legal 
representatives of such other party in respect to 
covenants, agreements and obligations contained 
in the Contract Documents.  The Contractor shall 
not assign the Contract without the prior written 
consent of the DFCM, nor shall the Contractor 
assign any amount due or to become due as well as 
any rights under the Contract, without prior 
written consent of the DFCM. 
 
11.3 WRITTEN  NOTICE. 
 
 11.3.1 PERSONAL DELIVERY AND 
REGISTERED OR CERTIFIED MAIL.  
Written notice shall be deemed to have been duly 
served if delivered in person to the individual or a 
member of the firm or entity or to an officer of the 
corporation for which it was intended, or if 
delivered at or sent by registered or certified mail, 
return receipt requested, to the last business 
address known to the party giving notice. 
 
 11.3.2 FAX.  Notwithstanding any other 
provision of these General Conditions, written 
notice shall also be deemed to have been duly 
served by verified use of a FAX system by using 
the known and operative calling number.  Service 
by use of the FAX system is encouraged when 
timely notice will benefit the DFCM, A/E or 
Contractor.  Notice shall be considered complete 
and verified upon the sending and confirmation of 
delivery using the FAX system, if on the same day 
notice is also sent by registered or certified mail, 
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return receipt requested, to the last business 
address known to the party giving notice, 
confirming the FAX delivery. 
 
11.4 RIGHTS AND REMEDIES. 
 
 11.4.1 NOT LIMIT.  Duties and 
obligations imposed by the Contract Documents 
and rights and remedies available thereunder shall 
be in addition to and not a limitation of duties, 
obligations, rights and remedies otherwise 
imposed or available by law. 
 
 11.4.2 NOT WAIVER.  Except as 
expressly provided elsewhere in the Contract 
Documents, no action or failure to act by the 
DFCM, A/E or Contractor shall constitute a 
waiver of a right or duty afforded them under the 
Contract Documents, nor shall such action or 
failure to act constitute approval or acquiescence 
in a breach thereunder, except as any of the above 
may be specifically agreed to in writing.  In no 
case shall the Contractor or any Subcontractors be 
entitled to rely upon any waiver of any of these 
General Conditions unless agreed to in writing by 
the DFCM. 
 
11.5 COMMENCEMENT OF  
STATUTORY LIMITATION PERIOD. 
 
 11.5.1 BEFORE SUBSTANTIAL  
COMPLETION.  Except as provided in 11.5.4 
below, as to acts or failures to act occurring prior 
to the relevant date of Substantial Completion, any 
applicable statute of limitations shall commence to 
run and any alleged cause of action shall be 
deemed to have accrued in any and all events not 
later than such date of Substantial Completion. 
 
 12.5.2 BETWEEN SUBSTANTIAL  
COMPLETION AND FINAL 
CERTIFICATION FOR PAYMENT.   
Except as provided in Paragraph 11.5.4 below, as 
to acts or failures to act occurring subsequent to 
the relevant date of Substantial Completion and 
prior to issuance of the final Certification for 
Payment, any applicable statute of limitations shall 
commence to run and any alleged cause of action 
shall be deemed to have accrued in any and all 
events not later than the date of issuance of the 
final Certification for Payment. 
 

11.5.3 AFTER FINAL  
CERTIFICATION FOR PAYMENT.   
Except as provided in Paragraph 11.5.4 below, as 
to acts or failures to act occurring after the 
relevant date of issuance of the final Certificate for 
Payment, any applicable statute of limitations shall 
commence to run and any alleged cause of action 
shall be deemed to have accrued in any and all 
events not later than the date of any act or failure 
to act by the Contractor pursuant to any guaranty 
provided under Article 9 the date of any correction 
of the Work or failure to correct the Work by the 
Contractor under Paragraph 9.4.2, or the date of 
actual commission of any other act or failure to 
perform any duty or obligation by the Contractor 
or DFCM, whichever occurs last. 
 
 11.5.4 EXCEPTION.  Notwithstanding 
any other provision of this Article 11.5 to the 
contrary, no applicable statute of limitations shall 
be deemed to have commenced with respect to any 
portion of the Work which is not in accordance 
with the requirements of the Contract Documents, 
which would not be visible or apparent upon 
conducting a reasonable investigation, and which 
is not discovered by the DFCM until after the date 
which, but for this Paragraph 11.5.4, would be the 
date of commencement of the applicable statute of 
limitations; the applicable statute of limitations 
instead shall be deemed to have commenced on 
the date of such discovery by the DFCM. 
 
11.6 NOT DISCRIMINATE, NO SEXUAL 
HARASSMENT.  Pursuant to the laws of the 
State of Utah, the Contractor, Subcontractors, or 
anyone for whose act any of them may be liable, 
will take affirmative action to not discriminate 
against any employee or applicant for employment 
because of race, creed, color, sex, religion, 
ancestry or national origin.  To the extent 
applicable, said persons will comply with all 
provisions of Executive Order No. 11246 dated 
September 24, 1965 and rules, regulations, orders, 
instructions, designations and other directives 
promulgated pursuant thereto.  Contractor, 
Subcontractors, or anyone for whose act any of 
them may be liable, shall not act in any manner as 
would violate the laws, regulations and policies of 
the United States or the State of Utah prohibiting 
sexual harassment. 
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11.7 APPLICABLE LAWS.  The applicable 
laws and regulations of the State of Utah, as well 
as any applicable local laws and regulations not 
superseded or exempted by State law, shall govern 
the execution of the Work embodied in the 
Contract Documents as well as the interpretation 
of the Contract Documents. 
 
11.8 INTERPRETATION.  In the interest of 
brevity, the Contract Documents frequently omit 
modifying words such as “all” and “any” and 
articles such as “the” and “an”, but the fact that a 
modification or an article is absent from the 
statement and appears in another is not intended to 
affect the interpretation of either statement.  
 
11.9 VENUE.  In case of any dispute, which may 
arise under the Contract Documents, the place of 
venue shall be in the County of Salt Lake, Utah, 
unless otherwise agreed to by all the parties in 
writing. 
 
11.10 SEVERABILITY.  The invalidity of any 
part, paragraph, subparagraph, phase, provision or 
aspect of the Contract documents shall not impair 
or affect in any manner the validity, enforceability 
or effect of the remainder of the Contract 
Documents. 
 
11.11 CONSTRUCTION OF WORDS.  
Unless otherwise stated in the Contract 
Documents, words, which have well-known 
technical or construction industry meanings, shall 
be construed as having such recognized meanings.  
Unless the context requires otherwise, all other 
technical words shall be construed in accordance 
with the meaning normally established by the 
particular, applicable profession or industry.  All 
other words, unless the context requires otherwise, 
shall be construed with an ordinary, plain 
meaning. 
 
11.12 NO THIRD PARTY RIGHTS.  These 
General Conditions create rights and duties only as 
between DFCM and Contractor, and DFCM and 
A/E.  Nothing contained herein shall be deemed as 
creating third party beneficiary contract rights or 
other actionable rights or duties as between 
Contractor and A/E, or as between DFCM, 
Contractor, or A/E on the one hand, and any other 
person or entity. 
 

ARTICLE 12.  TERMINATION OR  
SUSPENSION OF THE CONTRACT. 
 
12.1 TERMINATION BY CONTRACTOR. 
 
 12.1.1 IN GENERAL.  If the Work is 
stopped for a period of sixty (60) days through no 
act or fault of the Contractor or a Subcontractor, or 
their agents or employees or any other persons 
performing portions of the Work under contract 
with any of the above, the Contractor, may 
terminate the Contract in accordance with 12.1.2 
hereinbelow for any of the following reasons: 
 
 (1) Because the DFCM has 
persistently failed to fulfill fundamental DFCM's 
obligations under the Contract Documents with 
respect to matters important to the progress of the 
Work; 
 
 (2) Issuance of an order of a 
court or other public authority having jurisdiction 
which necessitates such termination, except that 
where the Contractor has standing, the Contractor 
must cooperate in efforts to stay and/or appeal 
such order;  
 
 (3) An act of government, such 
as a declaration of national emergency, making 
material unavailable; or 
 
 (4) Unavoidable casualties or 
other similar causes as listed in Paragraph 
12.2.2(2) hereinbelow. 
 
 12.1.2 NOTICE.  If one of the reasons 
for termination in Paragraph 12.1.1 hereinabove 
exist, the Contractor may, upon ten (10) additional 
days' written notice to the DFCM and A/E, and 
such condition giving cause for termination still 
not cured, terminate the Contract and recover from 
the DFCM payment for Work executed and for 
proven loss with respect to materials, equipment, 
tools, and construction equipment and machinery, 
including reasonable overhead, profit and damages 
associated only with work completed prior to the 
notice of termination. 
 
12.2 TERMINATION BY THE DFCM FOR 
CAUSE. 
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 12.2.1 IN GENERAL.  The DFCM 
Director or Designee may terminate the Contract if 
the Contractor fails to cure any of the following 
within a period of ten (10) days (or longer if the 
DFCM so approves in writing) after receipt of 
notice from the DFCM specifying the cause for 
termination: 
 
 (1) The Contractor persistently 
or repeatedly refuses or fails to supply enough 
properly skilled workers or proper materials; 
 
 (2) The Contractor fails to 
make payment to Subcontractors for materials or 
labor in accordance with the respective agreements 
between the Contractor and the Subcontractors;  
 
 (3) The Contractor persistently 
disregards laws, ordinances, or rules, regulations, 
resolutions or orders of a public authority having 
jurisdiction; or 
 
 (4) The Contractor fails to 
perform the Work within the time specified in the 
Contract Documents or any authorized extension 
thereof or the Contractor fails to make progress 
with the Work as to endanger such compliance; 
 
 (5) The Contractor fails to 
perform the Work or is otherwise in breach of a 
material provision of the Contract Documents; 
 
 (6) The Contractor fails to 
respond promptly to the financial responsibility 
inquiry under the Contractor's Agreement; 
 
 (7) As permissible by law for a 
reason to terminate, the Contractor is adjudged 
bankrupt; 
 
 (8) As permissible by law for a 
reason to terminate, the Contractor should make a 
general assignment for the benefit to creditors; 
 
 (9) As permissible by law for a 
reason to terminate, the Contractor should have a 
receiver appointed on account of the Contractor's 
insolvency; or 
 
 (10) The Contractor fails to 
follow the material safety requirements and 
precautions either as expressly provided in the 

Contract Documents or as consistent with the 
customary practices in the industry.   
 
 12.2.2 DFCM'S RIGHT TO CARRY 
OUT THE WORK. 
 
 (1) If the Contractor defaults 
or neglects to carry out the Work in accordance 
with the Contract Documents and fails within a ten 
(10) day period (or longer if approved by the 
DFCM in writing) after receipt of written notice 
from the DFCM to cure such default or neglect, 
the DFCM may without prejudice to other 
remedies the DFCM may have, correct such 
deficiencies, including taking over the Work and 
prosecuting the same to completion, by contract or 
otherwise, and may take possession of, and utilize 
in completing the Work, such materials, 
appliances, and facilities as may be on the site of 
the Work as well as the site as necessary for its 
proper completion.  In such case, the DFCM shall 
offset from payments then or thereafter due the 
Contractor the cost of correcting such deficiencies, 
including compensation for the A/E, DFCM's staff 
and legal counsel's additional services and 
expenses made necessary by such default, neglect 
or failure.  If payments then or thereafter due the 
Contractor are not sufficient to cover such 
amounts, the Contractor shall pay the difference to 
the DFCM.  The Contractor shall continue 
performance of the Contract to the extent not 
terminated. 
 
 (2) Except with respect to 
defaults of Subcontractors, the Contractor shall not 
be liable for any excess costs if the failure to 
perform the Contract arises out of causes beyond 
the control and without the fault or negligence of 
the Contractor or anyone for whom the Contractor 
may be liable.  Such causes may include, but are 
not limited to, acts of God or of the public enemy, 
acts of the State of Utah or federal government in 
either their sovereign or contractual capacity, fires, 
floods, epidemics, quarantine restrictions, strikes, 
freight embargoes, and unusually severe weather; 
but in every case the failure to perform must be 
beyond the control and without the fault or 
negligence of the Contractor or anyone for whom 
the Contractor may be liable.  If the failure to 
perform is caused by the default of a 
Subcontractor, and if such default arises out of 
causes beyond the control of both the Contractor 
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and the Subcontractor, and without the fault or 
negligence of either of them or anyone for whom 
either may be liable, the Contractor shall not be 
liable for any excess costs for failure to perform 
unless the supplies or services to be furnished by 
the Subcontractor were obtainable from other 
sources in sufficient time to permit the Contractor 
to meet the required delivery or completion 
schedule. 
 
 12.2.3 ITEMS REQUIRED TO BE 
TRANSFERRED OR DELIVERED.  The 
DFCM may require the Contractor to transfer title 
and deliver to the DFCM, in the manner and to the 
extent directed by the DFCM: 
 
 (1) Any completed portion of 
the Work; and 
 
 (2) Any partially completed 
portion of the Work and any parts, tools, dies, jigs, 
fixtures, drawings, information, and contract rights 
(hereinafter called "construction materials") as the 
Contractor has specifically produced or 
specifically acquired for the performance of such 
part of this Contract as has been terminated; and 
the Contractor shall, upon direction of the DFCM, 
protect and preserve property in the possession of 
the Contractor in which the DFCM has an interest. 
 
 12.2.4 PAYMENT.  When the DFCM 
terminates the Contract for one or more of the 
reasons stated in Paragraph 12.2.1, the DFCM may 
withhold payment and/or pursue all available 
remedies. 
 
 12.2.5    DFCM PROTECTION IF 
LIENABLE.  When the subject property is 
lienable, the DFCM may withhold from amounts 
otherwise due the Contractor for such completed 
Work or construction materials such sum as the 
DFCM determines to be necessary to protect the 
State against loss because of outstanding liens or 
claims for former lien holders.   
 
 12.2.6 CREDITS AND DEFICITS.  If 
the unpaid balance of the Contract Sum exceeds 
the full cost of finishing the Work, including 
compensation for the A/E's services and expenses 
made necessary thereby, such excess shall be paid 
to the Contractor.  If such cost exceeds the unpaid 
balance, the Contractor shall pay the difference to 

the DFCM this obligation for payment shall 
survive the termination of the Contract.   
 
 12.2.7 IF CONTRACTOR FOUND 
NOT IN DEFAULT OR EXCUSABLE.  If, after 
notice of termination of the Contract under the 
provisions of this Article, it is determined for any 
reason that the Contractor was not in default under 
the provisions of this Article, or that the default 
was excusable under the provisions of this Article, 
the rights and obligations of the parties shall be the 
same as if the notice of termination had been 
issued pursuant to the termination for convenience 
provisions.  
 
 12.2.8   RIGHTS AND REMEDIES 
NOT EXCLUSIVE.  The rights and remedies of 
the DFCM provided in this Article 12.2 shall not 
be exclusive and are in addition to any other rights 
and remedies provided by law or under this 
Contract. 
 
12.3 SUSPENSION, DELAY OR  
INTERRUPTION OF WORK BY THE DFCM 
FOR CONVENIENCE. 
 
  12.3.1   BY DFCM IN WRITING.  The 
DFCM may in writing and without cause, order 
the Contractor to suspend, delay or interrupt the 
Work in whole or in part for such period of time as 
the DFCM may determine to be appropriate for the 
convenience of the DFCM. 
 
 12.3.2 TIME PERIOD FOR CLAIMS.  
Any PRE by the Contractor for adjustment under 
this Article 12.3 must be asserted by the 
Contractor, in writing, within twenty-one (21) 
days from the date of termination of such 
suspension, delay or interruption; provided that the 
DFCM may, in its sole discretion, receive and act 
upon any such PRE asserted at any time prior to 
final payment under this Contract. 
 
 12.3.3 ADJUSTMENTS. 
Any adjustment in Contract Sum and Time shall 
be in accordance with Articles 3, 4, and 7. 
 
12.4 TERMINATION FOR 
CONVENIENCE OF THE DFCM. 
 
 12.4.1  IN GENERAL. 
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The performance of Work under this Contract may 
be terminated by the DFCM in accordance with 
this Article 12.4 in whole, or from time to time, in 
part, whenever the DFCM shall determine that 
such termination is in the best interest of the 
DFCM or any person for whom the DFCM is 
acting under this Contract.  Any such termination 
shall be effected by delivery to the Contractor of a 
notice of termination specifying the extent to 
which performance of Work under the Contract is 
terminated, and the date upon which such 
termination becomes effective. 
 
 12.4.2  CONTRACTOR 
OBLIGATIONS.  After receipt of a notice of 
termination, and except as otherwise directed by 
the DFCM in writing, the Contractor shall: 
 
 (1) Stop work under the 
Contract on the date and to the extent specified in 
the notice of termination; 
 
 (2) Place no further orders or 
subcontracts for materials, services or facilities, 
except as may be necessary for completion of such 
portion of the Work under the Contract as is not 
terminated; 
 
 (3) Terminate all orders and 
subcontracts to the extent that they relate to 
performance of Work terminated by the notice of 
termination; 
 
 (4) Assign to the DFCM in the 
manner, at the times, and to the extent directed by 
the DFCM, all of the right, title and interest of the 
Contractor under the orders and subcontracts so 
terminated, in which case the DFCM shall have 
the right, in its discretion, to settle or pay any or 
all claims arising out of the termination of such 
orders and subcontracts; 
 
 (5) Settle all outstanding 
liabilities and all claims arising out of such 
termination of orders and subcontracts, with the 
approval or ratification of the DFCM, which 
approval or ratification shall be final for all the 
purposes of this Article 12.4; 
 
 (6) Transfer title and deliver to 
the DFCM in the manner, at the times, and to the 
extent, if any, directed by the DFCM: 

 
 (a) The fabricated or 
unfabricated parts, work in process, completed 
work, supplies, and other material produced as a 
part of, or acquired in connection with the 
performance of the Work terminated by the notice 
of termination; and 
 
 (b) The completed or 
partially completed drawings, information, and 
other property which, if the Contract had been 
completed, would have been required to be 
furnished to the DFCM; 
 
 (7) Use best efforts to sell, in 
the manner, at the times, to the extent, and at the 
price or prices directed or authorized by the 
DFCM, any property of the types referred to in 
Paragraph 12.4.2(6) above; provided, however, 
that the Contractor: 
 
 (a) Shall not be 
required to extend credit to any purchaser; and 
 
 (b) May acquire any 
such property under the conditions prescribed by 
and at a price or prices approved by the DFCM; 
and provided further that the proceeds of any such 
transfer of or disposition shall be applied in 
reduction of any payments to be made by the 
DFCM to the Contractor under this Contract or 
shall otherwise be credited to the price or cost of 
the Work covered by this Contract or paid in such 
other manner as the DFCM may direct;  
 
 (8) Complete performance of 
such part of the Work as shall not have been 
terminated by the notice of termination; and 
 
 (9) Take such action as may be 
necessary, or as the DFCM may direct, for the 
protection and preservation of the property related 
to this Contract which is in the possession of the 
Contractor in which the State has or may acquire 
an interest. 
 
 12.4.3 TERMINATION CLAIM. 
After receipt of a notice of termination, the 
Contractor may submit to the DFCM a PRE, in the 
form and with certification prescribed by the 
DFCM.  Such PRE shall be submitted promptly 
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but in no event not later than sixty (60) days from 
the effective date of termination. 
 
 12.4.4 AGREED UPON PAYMENT.  
Subject to the provisions of Paragraph 12.4.3 
above, the Contractor and the DFCM may agree 
upon the amount to be paid to the Contractor by 
reason of the total or partial termination of Work 
pursuant to this Article 12.4. 
 
 12.4.5 PAYMENT NOT AGREED 
UPON.  In the event of the failure of the 
Contractor and the DFCM to agree, as provided in 
Paragraph 12.4.4, upon the whole amount to be 
paid to the Contractor by reason of the termination 
of Work pursuant to this Article 12.4, the DFCM 
shall pay to the Contractor the amounts 
determined by the DFCM as follows, but without 
duplication of any amounts agreed upon in 
accordance with Paragraph 12.4.4: 
 
 (1) With respect to all Contract 
Work performed prior to effective date of the 
notice of termination, the total (without 
duplication of any items) of: 
 
 (a) The cost of such 
Work including undisputed Claim amounts; 
 
 (b) The cost of 
terminating, settling and paying claims arising out 
of the termination of Work under subcontracts or 
orders as provided in Paragraph 12.4.2(5) above, 
exclusive of the amounts paid or payable on 
account of supplies or materials delivered or 
services furnished by Subcontractors prior to the 
effective date of the notice of termination under 
this Contract, which amounts shall be included in 
the cost on account of which payment is made 
under Paragraph 12.4.5(1)(a) above;  
 
 (c) A sum, as 
overhead and profit on Paragraph 12.4.5(1)(a) 
above, determined by the DFCM to be fair and 
reasonable;  
 
 (d) The reasonable 
cost of the preservation and protection of property 
incurred pursuant to Paragraph 12.4.2(9); and any 
other reasonable cost incidental to termination of 
Work under this Contract, including expenses 
incidental to the determination of the amount due 

to the Contractor as the result of the termination of 
Work under this Contract. 
 
 (2) The total sum to be paid to 
the Contractor under Paragraph 12.4.5(1) above 
shall not exceed the total Contract Sum as reduced 
by the amount of payments otherwise made and as 
further reduced by the Contract price of work not 
terminated.  Except for normal spoilage, and 
except to the extent that the DFCM shall have 
otherwise expressly assumed the risk of loss in 
writing, there shall be excluded from the amounts 
payable to the Contractor under Paragraph 
12.4.5(1) above, the fair value of property which is 
destroyed, lost, stolen, or damaged so as to 
become undeliverable to the DFCM, or to a buyer 
pursuant to Paragraph 12.4.2(7).  
 

12.4.6  DEDUCTIONS.  In arriving at 
the amount due the Contractor under this Article 
12.4, there shall be deducted: 
 
 (1) All unliquidated advance 
or other payments on account theretofore made to 
the Contractor, applicable to the terminated 
portion of this Contract; 
 
 (2) Any Claim which the State 
may have against the Contractor in connection 
with this Contract; and 
 
 (3) The agreed price for, or the 
proceeds of sale of, any materials, supplies, or 
other things acquired by the Contractor or sold, 
pursuant to the provisions of this Article 13.4, and 
not otherwise recovered by or credited to the 
DFCM. 
 

12.4.7  PARTIAL TERMINATION.  If 
the termination is partial, the Contractor may file 
with the DFCM a PRE for the amounts specified 
in the Contract relating to the continued portion of 
the Contract and such equitable adjustment as may 
be agreed upon shall be made in such amounts.  
Any PRE under this Paragraph 12.4.7 must be 
filed within twenty-one (21) days from the 
effective date of the notice of termination. 
 

12.4.8  PARTIAL PAYMENTS.  The 
DFCM may, from time to time, under such terms 
and conditions as it may prescribe, make partial 
payments and payments on account against costs 
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incurred by the Contractor in connection with the 
terminated portion of this Contract whenever, in 
the opinion of the DFCM the aggregate of such 
payments shall be within the amount to which the 
Contractor will be entitled hereunder.  If the total 
of such payments is in excess of the amount 
finally agreed or determined to be due under this 
Article 12.4, such excess shall be payable by the 
Contractor to the DFCM upon demand, together 
with interest at a rate equal to the average rate at 
the time being received from the investment of 
state funds, as determined by the State Treasurer, 
for the period until the date such excess is repaid 
to the DFCM; provided, however, that no interest 
shall be charged with respect to any such excess 
payment attributable to a reduction in the 
Contractor's claim by reason of retention or other 
disposition of termination inventory until ten (10) 
days after the date of such retention or disposition, 
or such later date as determined by the DFCM by 
reason of the circumstances. 
 

12.4.9  PRESERVE AND MAKE 
AVAILABLE RECORDS.  Unless otherwise 
provided for in this Contract, or by applicable law, 
the Contractor shall, from the effective date of 
termination until the expiration of three years after 
final settlement under this Contract, preserve and 
make available to the DFCM at all reasonable 
times at the office of the Contractor, but without 
direct charge to the DFCM, all books, records, 
documents and other evidence bearing on the costs 
and expenses of the Contractor under this Contract 
and relating to the Work terminated hereunder, or, 
to the extent approved by the DFCM 
Representative, photographs, micrographs, or 
other authentic reproductions thereof. 
 
12.5 DFCM’S RIGHT TO STOP THE 
WORK.  If the Contractor fails to correct Work or 
fails to carry our Work, as required by the 
Contract Documents or fails to comply with all 
required and customary safety precautions; the 
DFCM, by written order signed personally or by 
an agent specifically so empowered by the DFCM 
in writing, may order the Contractor to stop the 
Work, or any portion thereof, until the cause for 
such order has been eliminated; however, the right 
of the DFCM to stop the Work shall not give rise 
to a duty on the part of the DFCM to exercise this 
right for the benefit of the Contractor or any other 
person or entity. 
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Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; some oxidation mottling; brownish-gray

3-3/4” ID Hollow-Stem Auger

End of exploration at 16.0’. 

dry to moist
stiff

moist
very stiff

slightly moist
dense

FIGURE 3A

Page: 1 of  1

RAG

No groundwater encountered (12/31/13)
Automatic

---

BORING:  B-1

140 lbs 30”

12/31/1312/31/13
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

SILTY CLAY, FILL
with trace fine to coarse sand; major roots (topsoil) to 6”; brown 

CL
FILL

CL

SILTY FINE TO MEDIUM SAND
brown

SM

No groundwater encountered at time of drilling. 

30
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21 96

80
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

FINE TO COARSE SANDY CLAY
with some fine to coarse gravel; light brown

3-3/4” ID Hollow-Stem Auger

dry
very stiff

dry to slightly moist
very stiff

dry
dense

stiff

very moist

saturated

very stiff to
medium dense

FIGURE 3B

Page: 1 of 2

RAG

24.0’ (12/31/13)
Automatic

---

BORING:  B-2

140 lbs 30”

12/31/1312/31/13
0128-096-13State of Utah, DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

FINE TO COARSE GRAVELY CLAY, FILL
with some fine to coarse sand and silt; major roots (topsoil) to 6”; 
light brown 

CL
FILL

CL

FINE TO MEDIUM SAND
with some silt; light brown

SP/
SM

FINE TO MEDIUM SANDY CLAY/SILTY CLAYEY FINE TO 
MEDUM SAND
light brown

CL/
SC

16

16
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8 105

5 11
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36
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See Subsurface Conditions section in the report for additional information.

GSHo
CLIENT:
PROJECT: 

PROJECT NUMBER:
DATE STARTED:

BORING LOG

saturated
medium dense

saturated
stiff

very stiff

saturated
stiff

saturated
very dense

medium dense

FIGURE 3B
(cont’d)

BORING:  B-2
Page: 2 of 2

SILTY CLAYEY FINE TO MEDIUM SAND
with trace fine and coarse gravel; brown 

FINE SANDY CLAY
with some silt; occasional layers up to 3” silty fine sand; some clay; gray

SM/
SC

CL

SILTY CLAY
with trace fine sand; brownish-gray

CL

FINE TO COARSE SAND
with some silt and fine gravel; brownish-gray

SP/
SM

66

18

20

23 19 11

50/
10
33

5”

27

12/31/13
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2

End of exploration at 51.0’. 
Installed 1-1/4” diameter slotted PVC pipe to 51.0’. 
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; light brown

3-3/4” ID Hollow-Stem Auger

dry

FIGURE 3C

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-3

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

SILTY CLAY, FILL
with some fine gravel and fine to coarse sand; major roots (topsoil) to 6”; 
light brown 

CL
FILL

CL
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; light brown

3-3/4” ID Hollow-Stem Auger

End of exploration at 4.5’. 

dry

FIGURE 3D

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-4

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

SILTY CLAY, FILL
with some fine gravel and fine to coarse sand; major roots (topsoil) to 6”; 
light brown 

CL
FILL

CL

No groundwater encountered at time of drilling. 
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

3-3/4” ID Hollow-Stem Auger

End of exploration at 4.5’. 

dry

FIGURE 3E

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-5

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

SILTY CLAY, FILL
with some fine gravel and fine to coarse sand; major roots (topsoil) to 6”; 
light brown 

CL
FILL

No groundwater encountered at time of drilling. 
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; light brown

3-3/4” ID Hollow-Stem Auger

End of exploration at 16.0’. 

dry
very stiff

slightly moist
very stiff

moist
stiff

dry
dense

FIGURE 3F

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-6

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

FINE GRAVELLY CLAY, FILL
with some silt; major roots (topsoil) to 6”; light brown 

CL
FILL

CL

SANDY CLAY
with some oxidation mottling; gray

CL

SILTY FINE TO MEDIUM SAND
with trace fine gravel; brown

SM

No groundwater encountered at time of drilling. 
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; major roots (topsoil) to 6”; brown

3-3/4” ID Hollow-Stem Auger

End of exploration at 16.0’. 

moist

very moist

moist

stiff

FIGURE 3G

   grades with trace fine and coarse gravel

   grades with some fine sand

   grades with occasional fine sandy layers up to 3”

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-7

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

CL

No groundwater encountered at time of drilling. 

14

11

14

12 30 89

33 90

18 110

40 19



W
A

T
E

R
 L

E
V

E
L

DESCRIPTION

D
E

PT
H

 (F
T

.)

0

5

10

15

20

25

SA
M

PL
E

 S
Y

M
B

O
L

B
L

O
W

 C
O

U
N

T

M
O

IS
T

U
R

E
 (%

)

%
 P

A
SS

IN
G

 2
00

D
R

Y
 D

E
N

SI
T

Y
 (P

C
F)

PL
A

ST
IC

IT
Y

 IN
D

E
X

L
IQ

U
ID

 L
IM

IT
 (%

)

REMARKSU
S
C
S

See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; brown

3-3/4” ID Hollow-Stem Auger

End of exploration at 16.0’. 

Installed 1-1/4” diameter slotted PVC pipe to 16.0’. 

moist
stiff

moist
medium dense

FIGURE 3H

   grades with occasional fine sandy layers less than 1/2” thick; 
   brown/gray

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-8

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

FINE AND COARSE GRAVEL, FILL
with some fine to coarse sand and silt; gray

GM
FILL
CL

SILTY FINE TO MEDIUM SAND
with trace clay; brown

SM

No groundwater encountered at time of drilling. 
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; brown

3-3/4” ID Hollow-Stem Auger

End of exploration at 16.0’. 

moist
stiff

very moist
very stiff

moist
medium dense

FIGURE 3I

   grades with some oxidation mottling

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-9

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

SILTY CLAY, FILL
with some fine to coarse sand; brown

CL
FILL

CL

FINE SANDY SILT
with trace clay and occasional layers up to 3” thick of silty fine sand; brown

ML

No groundwater encountered at time of drilling. 
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See Subsurface Conditions section in the report for additional information.

Ground Surface

GSHo

GSH Field Rep.:

CLIENT:
PROJECT: 
LOCATION:
DRILLING METHOD/EQUIPMENT:

ELEVATION:GROUNDWATER DEPTH:

PROJECT NUMBER:
DATE STARTED: DATE FINISHED:

HAMMER: WEIGHT: DROP:

BORING LOG

SILTY CLAY
with trace fine sand; light brown

3-3/4” ID Hollow-Stem Auger

End of exploration at 16.0’. 

most
stiff

moist
medium stiff

moist
dense

moist
medium dense

FIGURE 3J

Page: 1 of  1

RAG

No groundwater encountered (01/02/14)
Automatic

---

BORING:  B-10

140 lbs 30”

01/02/1401/02/14
0128-096-13State of Utah DFCM

Unified State Labs Facility Module 2
4500 South 2700 West, Salt Lake City, Utah

FINE AND COARSE GRAVELLY CLAY, FILL
with some silt; light brown

CL
FILL

CL

SILTY FINE TO MEDIUM SAND
brown

SM

SILTY CLAY
with some fine sand; occasional layers less than 1/2” thick silty fine sand; 
brown/gray

CL

SANDY FINE TO MEDIUM SAND
brown

SM

FINE TO COARSE SANDY FINE AND COARSE GRAVEL
with some silt; brown/gray

GM

No groundwater encountered at time of drilling. 

42

84
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GSHo

CEMENTATION
Weakly: Crumbles or breaks with handling Dry: Absence of moisture, dusty,

dry to the touch.of slight finger pressure.

considerable finger pressure.

finger pressure.

Moderately: Crumbles or breaks with Moist: Damp but no visible water. 

Strongly: Will not crumble or break with Saturated: Visible water, usually
soil below water table. 

MODIFIERS

Trace

Some

With

<5 %

5 - 12%

>12%

MOISTURE CONTENT (FIELD TEST)

STRATIFACTION
DESCRIPTION THICKNESS

Seam
Layer

up to 1/8”
1/8” - 12”

STRATIFACTION
Occasional:

Numerous:
One or less per 6” of  thickness.

More than one per 6” of  
thickness.

Bulk/Bag Sample

No Recovery

Standard Penetration

Rock Core

Split Spoon Sampler

3.25” OD
2.42” ID
D&M Sampler

3.0” OD
2.42” ID
D&M Sampler

PROJECT:
PROJECT LOCATION:
PROJECT NUMBER:

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10 11

11

10

12

12

MAJOR DIVISIONS

TYPICAL SAMPLER

LOG KEY SYMBOLS

HIGHLY ORGANIC SOILS

TYPICAL DESCRIPTIONSSYMBOLS
Graph Letter

U
N

IF
IE

D
 S

O
IL

 C
LA

SS
IF

IC
AT

IO
N

 S
Y

ST
EM

COLUMN DESCRIPTIONS
Water Level: Depth to measure groundwater table. See
symbol below.

Well-Graded Gravels, Gravel-Sand Mixtures, Little 
or No Fines
Poorly Graded Gravel, Gravel-Sand Mixtures, Little
or No Fines

Silty Gravels, Gravel-Sand-Silt Mixtures

Clayey Gravels, Gravel-Sand-Clay Mixtures

Well-Graded Sands, Gravelly Sands, Little or No Fines

Poorly Graded Sands, Gravelly Sands, Little or No Fines

Silty Sands, Sand-Silt Mixtures

Clayey Sands, Sand-Clay Mixtures

Inorganic Silts and Very Fine Sands, Rock Flour, Silty or
Clayey Fine Sands or Clayey Silts with Slight Plasticity
Inorganic Clays of Low to Medium Plasticity, Gravelly
Clays, Sandy Clays, Silty Clays, Lean Clays

Organic Silts and Organic Silty Clays of Low Plasticity

Inorganic Silts, Micacious or Diatomacious Fine Sand 
or Silty Soils

Note: Dual Symbols are used to indicate borderline soil classifications

Inorganic Clays of High Plasticity, Fat Clays

Peat, Humus, Swamp Soils with High Organic Contents

Organic Clays of Medium to High Plasticity, 
Organic Silts

Depth (ft.): Depth in feet below the ground surface.

Sample Symbol: Type of soil sample collected at depth interval
shown; sampler symbols are explained below.

Blow Count: Number of blows required to advance sampler 
(12 inches) beyond first. using a 140-lb hammer with a 30 inch drop. 

USCS: Graphic depiction of subsurface material encountered;
typical symbols are explaned below.
Description: Description of material encountered; may 
include color, moisture, grain size, and density/consistency.

% Passing 200: Fines content of soil sample passing a No. 200
sieve measured in laboratory, expressed as a percentage.
Liquid Limit (%):Water content at which a soil changes from 
plastic to liquid behavior. 
Placsticity Index (%): Range of water content at which a soil exhibits 
plastic properties. 

Dry Density (pcf): The density of a soil measured in
laboratory; expressed as pounds per cubic foot.

Moisture (%): Water content of soil sample measured in
laboratory; expressed as percentage of dry weight of specimen.

Remarks: Comments and observations regarding drilling or sampling 
made by driller or field personnel. Other field and laboratory test results; 
using the following abbreviations:

Descriptions and stratum lines are interpretive; field descriptions may have been modified to reflect lab test 
results. Descriptions on the logs apply only at the specific boring locations and at the time the borings were 
advanced; they are not warranted to be representative of subsurface conditions at other locations or times. 

GRAVELS
GW
GP
GM
GC
SW
SP
SM
SC
ML
CL
OL
MH
CH
OH
PT

More than 50%
of coarse fraction 

retained in 
No. 4 sieve.

SANDS
More than 50% 

of coarse 
fraction passing

through 
No. 4 sieve.

SILTS AND CLAYS
Liquid limit less 

than 50%
FINE-

GRAINED
SOILS

More than 50%
of material

is smaller than
No. 200 sieve size. 

COARSE-
GRAINED

SOILS
More than 50%

of No. 200
sieve size. 

SILTS AND CLAYS
Liquid limit greater

than 50%

CLEAN
GRAVELS

(little or
no fines)

(little or
no fines)

GRAVELS 
WITH FINES

(appreciable
amount of fines)

(appreciable
amount of fines)

CLEAN SANDS 

SANDS WITH
FINES 

GRAPHIC SYMBOLS

California
Sampler

Water Level

Thin Wall
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REMARKS
U
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C
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Work Sequence. 
4. Purchase contracts. 
5. Access to site. 
6. Coordination with occupants. 
7. Work restrictions. 
8. Specification and drawing conventions. 
9. Miscellaneous provisions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing 
temporary use of Owner's facilities. 

1.3 PROJECT INFORMATION 

A. Project Identification:  Unified State Laboratory Module 2 

1. Project Location:  4451 South 2700 W, Taylorsville; Utah 

B. Owner:  State of Utah 

1. Owner's Representative:  Jim Russell; ph. 801.538.3018 

C. Architect: 
 
CRSA 
649 East South Temple 
Salt Lake City, Utah 
Contact:  Jeff Nielsen 

  801.746.6813 
 

D. Project Web Site:  A project Web site administered by the Contractor will be used for purposes of 
managing communication and documents during the construction stage. 

1. See Section 013100 "Project Management and Coordination." for requirements for establishing, 
administering and using the Project Web site. 
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1.4 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the following: 

1. Laboratory Building; +/- 90,000 sq. ft., three stories. B occupancy, Type IIB Construction.  Steel 
frame building. 

2. Expansion to the Central Plant connected to Module 1. 

3. Utility Tunnel connecting the Central Plant to the Laboratory Building. 

4. All alternates as defined in the contract documents. 

5. All other sitework (including paving and carport) and related activities as shown on the contract 
documents. 

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 

 

1.5 ACCESS TO SITE 

A. General:  Contractor shall have full use of Project site for construction operations during construction 
period.  Contractor's use of Project site is limited only by Owner's right to perform work or to retain other 
contractors on portions of Project. 

B. Use of Site:  Limit use of Project site to areas within the Contract limits indicated.  Do not disturb portions 
of Project site beyond areas in which the Work is indicated. 

1. Limits:  Confine construction operations to areas designated by the construction limits shown on 
the drawings. 

2. Driveways, Walkways and Entrances:  Keep driveways and entrances serving premises clear and 
available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use these 
areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction operations. 
b. Schedule deliveries to minimize space and time requirements for storage of materials and 

equipment on-site. 

1.6 COORDINATION WITH OCCUPANTS 

A. Partial Owner Occupancy:  With the exception of areas under construction, the Owner will occupy Module 
1 during the entire construction period. Cooperate with Owner during construction operations to minimize 
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's operations.  
Maintain existing exits unless otherwise indicated.  Owner will not occupy the Laboratory Building (Module 
2) until after a certificate of occupancy is received from the State Building Official.  The Contractor shall be 
aware of and conform to all rules, regulations and restrictions for construction activities on and around 
Module 1 and shall not interfere with the daily operation and circulation of staff on and around the campus. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.  Do 
not close or obstruct walkways, corridors, or other occupied or used facilities without written 
permission from Owner and authorities having jurisdiction. 

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's operations. 
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B. Owner Limited Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy and 
to place and install equipment in completed portions of the Work, prior to Substantial Completion of the 
entire project, provided such occupancy does not interfere with completion of the Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of the Work to 
be occupied prior to Owner acceptance of the completed Work. 

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before limited Owner 
occupancy. 

3. Before limited Owner occupancy, mechanical and electrical systems shall be fully operational, and 
required tests and inspections shall be successfully completed.  On occupancy, Owner will operate 
and maintain mechanical and electrical systems serving occupied portions of Work. 

4. On occupancy, Owner will assume responsibility for maintenance and custodial service for 
occupied portions of Work. 

1.7 WORK RESTRICTIONS 

A. Work Restrictions, General:  Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with other requirements of authorities having 
jurisdiction. 

B. On-Site Work Hours:  Limit work in the existing building to normal business working hours of 7:00 a.m. to 
7:00 p.m., Monday through Friday, unless otherwise indicated. 

1. Weekend Hours: Work is allowed on weekends from 7:00 AM until 7:00 PM. 
2. Early Morning Hours:  Restrictions on noisy work may be limited by Owner. 
3. Hours for Utility Shutdowns:  Coordinate with Owner. 

C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after providing temporary utility services according 
to requirements indicated: 

1. Notify Architect and Owner not less than two days in advance of proposed utility interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 

D. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and vibration, 
odors, or other disruption to Owner occupancy with Owner. 

1. Notify Architect and Owner not less than two days in advance of proposed disruptive operations. 
2. Obtain Owner's written permission before proceeding with disruptive operations. 

E. Nonsmoking Building:  Smoking is not permitted. 
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SECTION - 012100 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

1. Certain items are specified in the Contract Documents by allowances. Allowances have been 
established in lieu of additional requirements and to defer selection of actual materials and 
equipment to a later date when direction will be provided to Contractor. If necessary, additional 
requirements will be issued by Change Order. 

B. Types of allowances include the following: 

1. Lump-sum allowances. 

C. Related Requirements: 

1. Section 012200 "Unit Prices" for procedures for using unit prices. 

2. Section 014000 "Quality Requirements" for procedures governing the use of allowances for testing 
and inspecting. 

1.3 SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection 
and purchase of each product or system described by an allowance must be completed to avoid delaying 
the Work. 

B. At Architect's request, obtain proposals for each allowance for use in making final selections. Include 
recommendations that are relevant to performing the Work. 

C. Purchase products and systems selected by Architect from the designated supplier. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordinate and process submittals for allowance items in same manner as for other portions of the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work. Furnish templates as required to coordinate 
installation. 

1.6 LUMP-SUM ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected 
by Architect under allowance and shall include taxes, freight[,] and delivery to Project site. 
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B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, 
overhead and profit, and similar costs related to products and materials ordered by Owner under 
allowance shall be included as part of the Contract Sum and not part of the allowance. 

C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or supplier for 
credit to Owner, after installation has been completed and accepted. 

1. If requested by Architect, retain and prepare unused material for storage by Owner. Deliver unused 
material to Owner's storage space as directed. 

1.7 ADJUSTMENT OF ALLOWANCES 

A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based on the 
difference between purchase amount and the allowance, multiplied by final measurement of work-in-place 
where applicable. If applicable, include reasonable allowances for cutting losses, tolerances, mixing 
wastes, normal product imperfections, and similar margins. 

1. Include installation costs in purchase amount only where indicated as part of the allowance. 

2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs 
and other margins claimed. 

B. Submit claims for increased costs because of a change in scope or nature of the allowance described in 
the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, 
installation, overhead, and profit. 

1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount 
unless it is clearly shown that the nature or extent of work has changed from what could have been 
foreseen from information in the Contract Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced 
materials or systems of the same scope and nature as originally indicated. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged 
or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and installations to 
ensure that each allowance item is completely integrated and interfaced with related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1: Lump-Sum Allowance: Include the sum of TBD for installing “Spacesaver’ High Density 
Storage in rooms 124C, 126B, 132, 205A & 216. 

1. This allowance includes a lump sum cost from Spacesaver Intermountain based on State Contract 
pricing to install new systems in rooms 126B, 124C & 216 and remove and reinstall existing 
systems into rooms 132 & 205A. 

 

END OF SECTION 012100 
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SECTION - 012200 - UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

B. Related Requirements: 

1. Section 012600 "Contract Modification Procedures" for procedures for submitting and handling 
Change Orders. 

2. Section 014000 "Quality Requirements" for general testing and inspecting requirements. 

1.3 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a 
price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or 
deducted from the Contract Sum by appropriate modification, if the scope of Work or estimated quantities 
of Work required by the Contract Documents are increased or decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, 
overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that requires establishment of 
unit prices. Methods of measurement and payment for unit prices are specified in those Sections. 

C. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections referenced in the 
schedule contain requirements for materials described under each unit price. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

A. Unit Price 1: Removal of unsatisfactory soil and replacement with satisfactory soil material. 

1. Description: Unsatisfactory soil excavation and disposal off site and replacement with satisfactory 
fill material or engineered fill from off site, as required, according to Section 312000 "Earth Moving." 

2. Unit of Measurement: Cubic yard of soil excavated, based on survey of volume removed. 

3. Quantity Allowance: Coordinate unit price with allowance adjustment requirements in Section 
012100 "Allowances." 
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B. Unit Price No. 2: Cutting and patching of concrete floor slabs. 

1. Description: Cutting of new or existing concrete floor slabs up to 6 inches  thick, removal and 
excavation as required, and subsequent backfill, compaction, and patching of concrete according to 
Section 017300 "Execution." not otherwise indicated in the Contract Documents. 

2. Unit of Measurement: Square feet of concrete removed. 

C. Unit Price No. 3: Miscellaneous and structural steel. 

1. Description: Miscellaneous lintels and other supports not otherwise indicated in the Contract 
Documents, according to Section 051200 "Structural Steel Framing" and Section 055000 "Metal 
Fabrications." 

2. Unit of Measurement: Cost in place of pounds of fabricated steel as indicated on itemized invoice of 
steel supplier and verified by Architect. 

END OF SECTION 012200 
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SECTION - 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the 
bidding requirements that may be added to or deducted from the base bid amount if Owner decides to 
accept a corresponding change either in the amount of construction to be completed or in the products, 
materials, equipment, systems, or installation methods described in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to 
incorporate alternate into the Work. No other adjustments are made to the Contract Sum. 

1.4 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the 
alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items 
incidental to or required for a complete installation whether or not indicated as part of alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the 
status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later 
consideration. Include a complete description of negotiated revisions to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced 
in schedule contain requirements for materials necessary to achieve the work described under each 
alternate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. <Insert number>: <Insert title of alternate>. 
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1. Base Bid: <Insert brief description of base-bid requirement> [as indicated on Sheet <Insert 
title of sheet>] [and] [as specified in Section <Insert Section number> "<Insert Section 
title>."] 

2. Alternate: <Insert brief description of alternate requirement> [as indicated on Sheet <Insert 
title of sheet>] [and] [as specified in Section <Insert Section number> "<Insert Section 
title>."] 

END OF SECTION 012300 
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SECTION - 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. DFCM General Conditions 

2. Section 012100 "Allowances" for products selected under an allowance. 

3. Section 012300 "Alternates" for products selected under an alternate. 

4. Section 016000 "Product Requirements" for requirements for submitting comparable product 
submittals for products by listed manufacturers. 

1.3 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from those 
required by the Contract Documents and proposed by Contractor. 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to changed Project 
conditions, such as unavailability of product, regulatory changes, or unavailability of required 
warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not required in 
order to meet other Project requirements but may offer advantage to Contractor or Owner. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests: Submit three copies of each request for consideration. Identify product or 
fabrication or installation method to be replaced. Include Specification Section number and title and 
Drawing numbers and titles. 

1. Substitution Request Form: Use CSI Form 13.1A or similar form containing all of the following 
information in item 2 Documentation below. 

2. Documentation: Show compliance with requirements for substitutions and the following, as 
applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be provided, 
if applicable. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

SUBSTITUTION PROCEDURES  Section 012500 - Page 2 
    

b. Coordination information, including a list of changes or revisions needed to other parts of 
the Work and to construction performed by Owner and separate contractors, that will be 
necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of the Work 
specified. Include annotated copy of applicable Specification Section. Significant qualities 
may include attributes such as performance, weight, size, durability, visual effect, 
sustainable design characteristics, warranties, and specific features and requirements 
indicated. Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 

f. Certificates and qualification data, where applicable or requested. 

g. List of similar installations for completed projects with project names and addresses and 
names and addresses of architects and owners. 

h. Material test reports from a qualified testing agency indicating and interpreting test results 
for compliance with requirements indicated. 

i. Research reports evidencing compliance with building code in effect for Project, from ICC-
ES. 

j. Detailed comparison of Contractor's construction schedule using proposed substitution with 
products specified for the Work, including effect on the overall Contract Time. If specified 
product or method of construction cannot be provided within the Contract Time, include 
letter from manufacturer, on manufacturer's letterhead, stating date of receipt of purchase 
order, lack of availability, or delays in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 

l. Contractor's certification that proposed substitution complies with requirements in the 
Contract Documents except as indicated in substitution request, is compatible with related 
materials, and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently become 
necessary because of failure of proposed substitution to produce indicated results. 

3. Architect's Action: If necessary, Architect will request additional information or documentation for 
evaluation within seven days of receipt of a request for substitution. Architect will notify Contractor 
of acceptance or rejection of proposed substitution within 15 days of receipt of request, or seven 
days of receipt of additional information or documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's 
Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related 
products and materials. Engage a qualified testing agency to perform compatibility tests recommended by 
manufacturers. 
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1.6 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but 
not later than 15 days prior to time required for preparation and review of related submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied. If the following conditions are not satisfied, Architect will return requests 
without action, except to record noncompliance with these requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Requested substitution provides sustainable design characteristics that specified product 
provided. 

c. Substitution request is fully documented and properly submitted. 

d. Requested substitution will not adversely affect Contractor's construction schedule. 

e. Requested substitution has received necessary approvals of authorities having jurisdiction. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested substitution has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible with 
other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received within the bidding 
period. Requests received after that time may be considered or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied. If the following conditions are not satisfied, Architect will return requests 
without action, except to record noncompliance with these requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities Owner must 
assume. Owner's additional responsibilities may include compensation to Architect for 
redesign and evaluation services, increased cost of other construction by Owner, and 
similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Requested substitution provides sustainable design characteristics that specified product 
provided. 

e. Substitution request is fully documented and properly submitted. 
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f. Requested substitution will not adversely affect Contractor's construction schedule. 

g. Requested substitution has received necessary approvals of authorities having jurisdiction. 

h. Requested substitution is compatible with other portions of the Work. 

i. Requested substitution has been coordinated with other portions of the Work. 

j. Requested substitution provides specified warranty. 

k. If requested substitution involves more than one contractor, requested substitution has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible with 
other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION - 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing Contract 
modifications. 

B. Related Requirements: 

1. DFCM General Conditions. 

2. Section 012500 "Substitution Procedures" for administrative procedures for handling requests for 
substitutions made after the Contract award. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not involving 
adjustment to the Contract Sum or the Contract Time, on AIA Document G710, "Architect's Supplemental 
Instructions." 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in the 
Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, the description 
will include supplemental or revised Drawings and Specifications. 

1. Work Change Proposal Requests issued by Architect are not instructions either to stop work in 
progress or to execute the proposed change. 

2. Within time specified in DFCM General Conditions after receipt of Proposal Request, submit a 
quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to 
execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c. Include costs of labor and supervision directly attributable to the change. 

d. Include an updated Contractor's construction schedule that indicates the effect of the 
change, including, but not limited to, changes in activity duration, start and finish times, and 
activity relationship. Use available total float before requesting an extension of the Contract 
Time. 
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e. Quotation Form: Use forms acceptable to DFCM. 

B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the Contract, 
Contractor may initiate a claim by submitting a request for a change to Architect. 

1. Include a statement outlining reasons for the change and the effect of the change on the Work. 
Provide a complete description of the proposed change. Indicate the effect of the proposed change 
on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total amount of 
purchases and credits to be made. If requested, furnish survey data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts. 

4. Include costs of labor and supervision directly attributable to the change. 

5. Include an updated Contractor's construction schedule that indicates the effect of the change, 
including, but not limited to, changes in activity duration, start and finish times, and activity 
relationship. Use available total float before requesting an extension of the Contract Time. 

6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change 
requires substitution of one product or system for product or system specified. 

7. Proposal Request Form: Use form acceptable to DFCM. 

1.5 ADMINISTRATIVE CHANGE ORDERS 

A. Allowance Adjustment: See Section 012100 "Allowances" for administrative procedures for preparation of 
Change Order Proposal for adjusting the Contract Sum to reflect actual costs of allowances. 

B. Unit-Price Adjustment: See Section 012200 "Unit Prices" for administrative procedures for preparation of 
Change Order Proposal for adjusting the Contract Sum to reflect measured scope of unit-price work. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Changes Proposal Request, Architect will issue a Change Order for 
signatures of Owner and Contractor on DFCM approved form. 

1.7 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive on DFCM approved 
form. Construction Change Directive instructs Contractor to proceed with a change in the Work, for 
subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the Work. It also 
designates method to be followed to determine change in the Contract Sum or the Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION - 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

B. Related Requirements: 

1. DFCM General Conditions. 

2. Section 012100 "Allowances" for procedural requirements governing the handling and processing 
of allowances. 

3. Section 012200 "Unit Prices" for administrative requirements governing the use of unit prices. 

4. Section 012600 "Contract Modification Procedures" for administrative procedures for handling 
changes to the Contract. 

5. Section 013200 "Construction Progress Documentation" for administrative requirements governing 
the preparation and submittal of the Contractor's construction schedule. 

6. Section 018113.13 "Sustainable Design Requirements”. 

1.3 DEFINITIONS 

A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract Sum to 
various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment. 

1.4 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule. 

1. Coordinate line items in the schedule of values with other required administrative forms and 
schedules, including the following: 

a. Application for Payment forms with continuation sheets. 

b. Submittal schedule. 

c. Items required to be indicated as separate activities in Contractor's construction schedule. 

2. Submit the schedule of values to Architect at earliest possible date, but no later than seven days 
before the date scheduled for submittal of initial Applications for Payment. 
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3. Subschedules for Phased Work: Where the Work is separated into phases requiring separately 
phased payments, provide subschedules showing values coordinated with each phase of payment. 

4. Subschedules for Separate Elements of Work: Where the Contractor's construction schedule 
defines separate elements of the Work, provide subschedules showing values coordinated with 
each element. 

5. Subschedules for Separate Design Contracts: Where the Owner has retained design professionals 
under separate contracts who will each provide certification of payment requests, provide 
subschedules showing values coordinated with the scope of each design services contract as 
described in Section 011000 "Summary." 

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for the 
schedule of values. Provide at least one line item for each Specification Section. 

1. Identification: Include the following Project identification on the schedule of values: 

a. Project name and location. 

b. Name of Architect. 

c. Architect's project number. 

d. Contractor's name and address. 

e. Date of submittal. 

2. Arrange schedule of values consistent with format of AIA Document G703. 

3. Arrange the schedule of values in tabular form with separate columns to indicate the following for 
each item listed: 

a. Related Specification Section or Division. 

b. Description of the Work. 

c. Name of subcontractor. 

d. Name of manufacturer or fabricator. 

e. Name of supplier. 

f. Change Orders (numbers) that affect value. 

g. Dollar value of the following, as a percentage of the Contract Sum to nearest one-hundredth 
percent, adjusted to total 100 percent. 

1) Labor. 

2) Materials. 

3) Equipment. 

4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of 
Applications for Payment and progress reports. Coordinate with Project Manual table of contents. 
Provide multiple line items for principal subcontract amounts in excess of five percent of the 
Contract Sum. 
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a. Include separate line items under Contractor and principal subcontracts for Project closeout 
requirements in an amount totaling five percent of the Contract Sum and subcontract 
amount. 

5. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 

6. Provide a separate line item in the schedule of values for each part of the Work where Applications 
for Payment may include materials or equipment purchased or fabricated and stored, but not yet 
installed. 

a. Differentiate between items stored on-site and items stored off-site. If required, include 
evidence of insurance. 

7. Provide separate line items in the schedule of values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

8. Allowances: Provide a separate line item in the schedule of values for each allowance. Show line-
item value of unit-cost allowances, as a product of the unit cost, multiplied by measured quantity. 
Use information indicated in the Contract Documents to determine quantities. 

9. Purchase Contracts: Provide a separate line item in the schedule of values for each purchase 
contract. Show line-item value of purchase contract. Indicate owner payments or deposits, if any, 
and balance to be paid by Contractor. 

10. Each item in the schedule of values and Applications for Payment shall be complete. Include total 
cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual work-in-
place may be shown either as separate line items in the schedule of values or distributed as 
general overhead expense, at Contractor's option. 

11. Schedule Updating: Update and resubmit the schedule of values before the next Applications for 
Payment when Change Orders or Construction Change Directives result in a change in the 
Contract Sum. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent with previous 
applications and payments as certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and final 
Application for Payment involve additional requirements. 

B. Payment Application Times: The date for each progress payment is indicated in the Agreement between 
Owner and Contractor. The period of construction work covered by each Application for Payment is the 
period indicated in the Agreement. 

C. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form for 
Applications for Payment. 

D. Application for Payment Forms: Use forms provided by Owner for Applications for Payment. Sample 
copies are included in Project Manual. 

E. Application for Payment Forms: Use forms acceptable to Architect and Owner for Applications for 
Payment. Submit forms for approval with initial submittal of schedule of values. 

F. Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to 
sign legal documents on behalf of Contractor. Architect will return incomplete applications without action. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

PAYMENT PROCEDURES  Section 012900 - Page 4 
    

1. Entries shall match data on the schedule of values and Contractor's construction schedule. Use 
updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, whether or not 
payment has been received. Include only amounts for work completed at time of Application for 
Payment. 

3. Include amounts of Change Orders and Construction Change Directives issued before last day of 
construction period covered by application. 

4. Indicate separate amounts for work being carried out under Owner-requested project acceleration. 

G. Stored Materials: Include in Application for Payment amounts applied for materials or equipment 
purchased or fabricated and stored, but not yet installed. Differentiate between items stored on-site and 
items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of surety to 
payment, for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid invoices. Match 
amount requested with amounts indicated on documentation; do not include overhead and profit on 
stored materials. 

3. Provide summary documentation for stored materials indicating the following: 

a. Value of materials previously stored and remaining stored as of date of previous 
Applications for Payment. 

b. Value of previously stored materials put in place after date of previous Application for 
Payment and on or before date of current Application for Payment. 

c. Value of materials stored since date of previous Application for Payment and remaining 
stored as of date of current Application for Payment. 

H. Transmittal: Submit three signed and notarized original copies of each Application for Payment to Architect 
by a method ensuring receipt within 24 hours. One copy shall include waivers of lien and similar 
attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

I. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's lien from 
entities lawfully entitled to file a mechanic's lien arising out of the Contract and related to the Work covered 
by the payment. 

1. Submit partial waivers on each item for amount requested in previous application, after deduction 
for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full waivers. 

3. Owner reserves the right to designate which entities involved in the Work must submit waivers. 

4. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner. 

J. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's liens from 
subcontractors, sub-subcontractors, and suppliers for construction period covered by the previous 
application. 
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1. Submit partial waivers on each item for amount requested in previous application, after deduction 
for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full waivers. 

3. Owner reserves the right to designate which entities involved in the Work must submit waivers. 

4. Submit final Application for Payment with or preceded by conditional final waivers from every entity 
involved with performance of the Work covered by the application who is lawfully entitled to a lien. 

5. Waiver Forms: Submit executed waivers of lien on forms, acceptable to Owner. 

K. Initial Application for Payment: Administrative actions and submittals that must precede or coincide with 
submittal of first Application for Payment include the following: 

1. List of subcontractors. 

2. Schedule of values. 

3. Contractor's construction schedule (preliminary if not final). 

4. Combined Contractor's construction schedule (preliminary if not final) incorporating Work of 
multiple contracts, with indication of acceptance of schedule by each Contractor. 

5. Products list (preliminary if not final). 

6. Sustainability action plans. 

7. Schedule of unit prices. 

8. Submittal schedule (preliminary if not final). 

9. List of Contractor's staff assignments. 

10. List of Contractor's principal consultants. 

11. Copies of building permits. 

12. Copies of authorizations and licenses from authorities having jurisdiction for performance of the 
Work. 

13. Initial progress report. 

14. Report of preconstruction conference. 

15. Certificates of insurance and insurance policies. 

16. Performance and payment bonds. 

17. Data needed to acquire Owner's insurance. 

L. Application for Payment at Substantial Completion: After Architect issues the Certificate of Substantial 
Completion, submit an Application for Payment showing 100 percent completion for portion of the Work 
claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a statement 
showing an accounting of changes to the Contract Sum. 
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2. This application shall reflect Certificate(s) of Substantial Completion issued previously for Owner 
occupancy of designated portions of the Work. 

M. Final Payment Application: After completing Project closeout requirements, submit final Application for 
Payment with releases and supporting documentation not previously submitted and accepted, including, 
but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 

2. Insurance certificates for products and completed operations where required and proof that taxes, 
fees, and similar obligations were paid. 

3. Updated final statement, accounting for final changes to the Contract Sum. 

4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 

5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 

6. AIA Document G707, "Consent of Surety to Final Payment." 

7. Evidence that claims have been settled. 

8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of 
Substantial Completion or when Owner took possession of and assumed responsibility for 
corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION - 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following: 

1. General coordination procedures. 

2. Coordination drawings. 

3. Requests for Information (RFIs). 

4. Project Web site. 

5. Project meetings. 

B. Each contractor shall participate in coordination requirements. Certain areas of responsibility are assigned 
to a specific contractor. 

C. Related Requirements: 

1. Section 013200 "Construction Progress Documentation" for preparing and submitting Contractor's 
construction schedule. 

2. Section 017300 "Execution" for procedures for coordinating general installation and field-
engineering services, including establishment of benchmarks and control points. 

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

4. Section 019113 "General Commissioning Requirements" for coordinating the Work with Owner's 
Commissioning Authority. 

1.3 DEFINITIONS 

A. RFI: Request from Owner, Architect, or Contractor seeking information required by or clarifications of the 
Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of 
the Work, including those who are to furnish products or equipment fabricated to a special design. Include 
the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or supplying products. 
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2. Number and title of related Specification Section(s) covered by subcontract. 

3. Drawing number and detail references, as appropriate, covered by subcontract. 

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including superintendent and other personnel in attendance at Project site. Identify 
individuals and their duties and responsibilities; list addresses and telephone numbers, including home, 
office, and cellular telephone numbers and e-mail addresses. Provide names, addresses, and telephone 
numbers of individuals assigned as alternates in the absence of individuals assigned to Project. 

1. Post copies of list in project meeting room, in temporary field office, on Project Web site, and by 
each temporary telephone. Keep list current at all times. 

1.5 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the Specifications to 
ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, 
included in different Sections, that depend on each other for proper installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where installation 
of one part of the Work depends on installation of other components, before or after its own 
installation. 

2. Coordinate installation of different components to ensure maximum performance and accessibility 
for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Coordination: Each contractor shall coordinate its construction operations with those of other contractors 
and entities to ensure efficient and orderly installation of each part of the Work. Each contractor shall 
coordinate its operations with operations, included in different Sections, that depend on each other for 
proper installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where installation 
of one part of the Work depends on installation of other components, before or after its own 
installation. 

2. Coordinate installation of different components with other contractors to ensure maximum 
performance and accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

C. Prepare memoranda for distribution to each party involved, outlining special procedures required for 
coordination. Include such items as required notices, reports, and list of attendees at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is 
required. 

D. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with 
other construction activities and activities of other contractors to avoid conflicts and to ensure orderly 
progress of the Work. Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 

4. Delivery and processing of submittals. 
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5. Progress meetings. 

6. Preinstallation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

E. Conservation: Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities 
to minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the 
Work. See other Sections for disposition of salvaged materials that are designated as Owner's 
property. 

1.6 COORDINATION DRAWINGS 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in individual 
Sections, and additionally where installation is not completely shown on Shop Drawings, where limited 
space availability necessitates coordination, or if coordination is required to facilitate integration of 
products and materials fabricated or installed by more than one entity. 

1. Content: Project-specific information, drawn accurately to a scale large enough to indicate and 
resolve conflicts. Do not base coordination drawings on standard printed data. Include the following 
information, as applicable: 

a. Use applicable Drawings as a basis for preparation of coordination drawings. Prepare 
sections, elevations, and details as needed to describe relationship of various systems and 
components. 

b. Coordinate the addition of trade-specific information to the coordination drawings by multiple 
contractors in a sequence that best provides for coordination of the information and 
resolution of conflicts between installed components before submitting for review. 

c. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

d. Indicate space requirements for routine maintenance and for anticipated replacement of 
components during the life of the installation. 

e. Show location and size of access doors required for access to concealed dampers, valves, 
and other controls. 

f. Indicate required installation sequences. 

g. Indicate dimensions shown on the Drawings. Specifically note dimensions that appear to be 
in conflict with submitted equipment and minimum clearance requirements. Provide 
alternate sketches to Architect indicating proposed resolution of such conflicts. Minor 
dimension changes and difficult installations will not be considered changes to the Contract. 

B. Coordination Drawing Organization: Organize coordination drawings as follows: 

1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and 
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of visible 
ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan drawings with section 
drawings where required to adequately represent the Work. 
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2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical and 
electrical equipment, and related Work. Locate components within ceiling plenum to accommodate 
layout of light fixtures indicated on Drawings. Indicate areas of conflict between light fixtures and 
other components. 

3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans and 
elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment. 

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines. 

5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of 
embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor 
closers, slab depressions for floor finishes, curbs and housekeeping pads, and similar items. 

6. Mechanical and Plumbing Work: Show the following: 

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including insulation, 
bracing, flanges, and support systems. 

b. Dimensions of major components, such as dampers, valves, diffusers, access doors, 
cleanouts and electrical distribution equipment. 

c. Fire-rated enclosures around ductwork. 

7. Electrical Work: Show the following: 

a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and larger. 

b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm 
locations. 

c. Panel board, switch board, switchgear, transformer, busway, generator, and motor control 
center locations. 

d. Location of pull boxes and junction boxes, dimensioned from column center lines. 

8. Fire-Protection System: Show the following: 

a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler heads. 

9. Review: Architect will review coordination drawings to confirm that the Work is being coordinated, 
but not for the details of the coordination, which are Contractor's responsibility. If Architect 
determines that coordination drawings are not being prepared in sufficient scope or detail, or are 
otherwise deficient, Architect will so inform Contractor, who shall make changes as directed and 
resubmit. 

10. Coordination Drawing Prints: Prepare coordination drawing prints according to requirements in 
Section 013300 "Submittal Procedures." 

C. Coordination Digital Data Files: Prepare coordination digital data files according to the following 
requirements: 

1. File Preparation Format: Same digital data software program, version, and operating system as 
original Drawings (AutoCAD 2006 and Revit 2013) . 

2. File Submittal Format: Submit or post coordination drawing files using Portable Data File (PDF) 
format and Same digital data software program, version, and operating system as original 
Drawings (AutoCAD 2006 and or Revit 2013) . 
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3. BIM File Incorporation:  Develop and incorporate coordination drawing files into Building 
Information Model established for Project. 

a. Perform three-dimensional component conflict analysis as part of preparation of 
coordination drawings. Resolve component conflicts prior to submittal. Indicate where 
conflict resolution requires modification of design requirements by Architect. 

4. Architect will furnish Contractor one set of digital data files of Drawings for use in preparing 
coordination digital data files. 

a. Architect makes no representations as to the accuracy or completeness of digital data files 
as they relate to Drawings. 

b. Digital Data Software Program: Drawings are available in Revit 2013. 

c. Contractor shall execute a data licensing agreement in the form of AIA Document C106. 

1.7 REQUESTS FOR INFORMATION (RFIs) 

A. General: Immediately on discovery of the need for additional information or interpretation of the Contract 
Documents, Contractor shall prepare and submit an RFI in the form specified. 

1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor with no 
response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work 
of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and 
the following: 

1. Project name. 

2. Project number. 

3. Date. 

4. Name of Contractor. 

5. Name of Architect. 

6. RFI number, numbered sequentially. 

7. RFI subject. 

8. Specification Section number and title and related paragraphs, as appropriate. 

9. Drawing number and detail references, as appropriate. 

10. Field dimensions and conditions, as appropriate. 

11. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI. 

12. Contractor's signature. 
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13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 
Drawings, coordination drawings, and other information necessary to fully describe items needing 
interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. RFI Forms:  Software-generated form with substantially the same content as indicated above, acceptable 
to Architect. 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow seven 
working days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m. will be 
considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for approval of Contractor's means and methods. 

d. Requests for coordination information already indicated in the Contract Documents. 

e. Requests for adjustments in the Contract Time or the Contract Sum. 

f. Requests for interpretation of Architect's actions on submittals. 

g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case Architect's time for 
response will date from time of receipt of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum 
may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract 
Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or the 
Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log 
weekly. Use software log that is part of Project Web site with not less than the following: 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number including RFIs that were returned without action or withdrawn. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 
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F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected 
parties. Review response and notify Architect within seven days if Contractor disagrees with response. 

1. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal 
Request, as appropriate. 

2. Identification of related Field Order, Work Change Directive, and Proposal Request, as appropriate. 

1.8 PROJECT WEB SITE 

A. Provide, administer, and use Project Web site for purposes of hosting and managing project 
communication and documentation until Final Completion. Project Web site shall include the following 
functions: 

1. Project directory. 

2. Project correspondence. 

3. Meeting minutes. 

4. Contract modifications forms and logs. 

5. RFI forms and logs. 

6. Task and issue management. 

7. Photo documentation. 

8. Schedule and calendar management. 

9. Submittals forms and logs. 

10. Payment application forms. 

11. Drawing and specification document hosting, viewing, and updating. 

12. Online document collaboration. 

13. Reminder and tracking functions. 

14. Archiving functions. 

B. Provide up to twelve Project Web site user licenses for use of the Owner, Owner's Commissioning 
Authority, Architect, and Architect's consultants. Provide eight hours of software training at Architect's 
office for Project Web site users. 

C. On completion of Project, provide one complete archive copy(ies) of Project Web site files to Owner and to 
Architect in a digital storage format acceptable to Architect. 

D. Provide one of the following Project Web site software packages under their current published licensing 
agreements: 

1. Autodesk, Buzzsaw. 

2. Autodesk, Constructware. 

3. Meridian Systems,Prolog and ProjectTalk. 
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4. Newforma. 

E. Contractor, subcontractors, and other parties granted access by Contractor to Project Web site shall 
execute a data licensing agreement in the form of Agreement acceptable to Owner and Architect. 

1.9 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site unless otherwise indicated. 

1. Attendees: Inform participants and others involved, and individuals whose presence is required, of 
date and time of each meeting. Notify Owner and Architect of scheduled meeting dates and times. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 

3. Minutes: Entity responsible for conducting meeting will record significant discussions and 
agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and 
Architect, within three days of the meeting. 

B. Preconstruction Conference:  Architect will schedule and conduct a preconstruction conference before 
starting construction, at a time convenient to Owner and Architect, but no later than 15 days after 
execution of the Agreement. 

1. Conduct the conference to review responsibilities and personnel assignments. 

2. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, Architect, and 
their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other 
concerned parties shall attend the conference. Participants at the conference shall be familiar with 
Project and authorized to conclude matters relating to the Work. 

3. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Tentative construction schedule. 

b. Phasing. 

c. Critical work sequencing and long-lead items. 

d. Designation of key personnel and their duties. 

e. Lines of communications. 

f. Procedures for processing field decisions and Change Orders. 

g. Procedures for RFIs. 

h. Procedures for testing and inspecting. 

i. Procedures for processing Applications for Payment. 

j. Distribution of the Contract Documents. 

k. Submittal procedures. 

l. Sustainable design requirements. 

m. Preparation of record documents. 

n. Use of the premises and existing building. 
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o. Work restrictions. 

p. Working hours. 

q. Owner's occupancy requirements. 

r. Responsibility for temporary facilities and controls. 

s. Procedures for moisture and mold control. 

t. Procedures for disruptions and shutdowns. 

u. Construction waste management and recycling. 

v. Parking availability. 

w. Office, work, and storage areas. 

x. Equipment deliveries and priorities. 

y. First aid. 

z. Security. 

aa. Progress cleaning. 

4. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes. 

C. Sustainability Coordination Conference:  Architect will schedule and conduct a sustainability coordination 
conference before starting construction, at a time convenient to Owner Architect, and Contractor. 

1. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, Architect, and 
their consultants; Contractor and its superintendent and sustainability coordinator; major 
subcontractors; suppliers; and other concerned parties shall attend the conference. Participants at 
the conference shall be familiar with Project and authorized to conclude matters relating to the 
Work. 

2. Agenda: Discuss items of significance that could affect meeting requirements for sustainability 
goals, including the following: 

a. Sustainability Project Checklist. 

b. General requirements for sustainability related procurement and documentation. 

c. Project closeout requirements and sustainability certification procedures. 

d. Role of sustainability coordinator. 

e. Construction waste management. 

f. Construction operations and sustainability requirements and restrictions. 

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes. 

D. Preinstallation Conferences: Contractor shall Conduct and schedule a preinstallation conference at Project 
site before each construction activity that requires coordination with other construction. 
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1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by 
the installation and its coordination or integration with other materials and installations that have 
preceded or will follow, shall attend the meeting. Advise Architect, and Owner's Commissioning 
Authority of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. Contract Documents. 

b. Options. 

c. Related RFIs. 

d. Related Change Orders. 

e. Purchases. 

f. Deliveries. 

g. Submittals. 

h. Sustainable design requirements. 

i. Review of mockups. 

j. Possible conflicts. 

k. Compatibility requirements. 

l. Time schedules. 

m. Weather limitations. 

n. Manufacturer's written instructions. 

o. Warranty requirements. 

p. Compatibility of materials. 

q. Acceptability of substrates. 

r. Temporary facilities and controls. 

s. Space and access limitations. 

t. Regulations of authorities having jurisdiction. 

u. Testing and inspecting requirements. 

v. Installation procedures. 

w. Coordination with other work. 

x. Required performance results. 

y. Protection of adjacent work. 
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z. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties requiring 
information. 

5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate 
whatever actions are necessary to resolve impediments to performance of the Work and reconvene 
the conference at earliest feasible date. 

E. Project Closeout Conference:  Contractor shall Schedule and conduct a project closeout conference, at a 
time convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of 
Substantial Completion. 

1. Conduct the conference to review requirements and responsibilities related to Project closeout. 

2. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, Architect, and 
their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other 
concerned parties shall attend the meeting. Participants at the meeting shall be familiar with Project 
and authorized to conclude matters relating to the Work. 

3. Agenda: Discuss items of significance that could affect or delay Project closeout, including the 
following: 

a. Preparation of record documents. 

b. Procedures required prior to inspection for Substantial Completion and for final inspection 
for acceptance. 

c. Submittal of written warranties. 

d. Requirements for completing sustainable design documentation. 

e. Requirements for preparing operations and maintenance data. 

f. Requirements for delivery of material samples, attic stock, and spare parts. 

g. Requirements for demonstration and training. 

h. Preparation of Contractor's punch list. 

i. Procedures for processing Applications for Payment at Substantial Completion and for final 
payment. 

j. Submittal procedures. 

k. Coordination of separate contracts. 

l. Owner's partial occupancy requirements. 

m. Installation of Owner's furniture, fixtures, and equipment. 

n. Responsibility for removing temporary facilities and controls. 

4. Minutes: Entity conducting meeting will record and distribute meeting minutes. 
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F. Progress Meetings:  Architect shall Conduct progress meetings at weekly intervals. 

1. Coordinate dates of meetings with preparation of payment requests. 

2. Attendees: In addition to representatives of Owner, Owner's Commissioning Authority and 
Architect, each contractor, subcontractor, supplier, and other entity concerned with current 
progress or involved in planning, coordination, or performance of future activities shall be 
represented at these meetings. All participants at the meeting shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review other items 
of significance that could affect progress. Include topics for discussion as appropriate to status of 
Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. Determine 
whether each activity is on time, ahead of schedule, or behind schedule, in relation to 
Contractor's construction schedule. Determine how construction behind schedule will be 
expedited; secure commitments from parties involved to do so. Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will be completed 
within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Resolution of BIM component conflicts. 

4) Status of submittals. 

5) Status of sustainable design documentation. 

6) Deliveries. 

7) Off-site fabrication. 

8) Access. 

9) Site utilization. 

10) Temporary facilities and controls. 

11) Progress cleaning. 

12) Quality and work standards. 

13) Status of correction of deficient items. 

14) Field observations. 

15) Status of RFIs. 

16) Status of proposal requests. 

17) Pending changes. 
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18) Status of Change Orders. 

19) Pending claims and disputes. 

20) Documentation of information for payment requests. 

4. Minutes: Entity responsible for conducting the meeting will record and distribute the meeting 
minutes to each party present and to parties requiring information. 

a. Schedule Updating: Revise Contractor's construction schedule after each progress meeting 
where revisions to the schedule have been made or recognized. Issue revised schedule 
concurrently with the report of each meeting. 

G. Coordination Meetings:  Contractor shall Conduct Project coordination meetings at necessary intervals. 
Project coordination meetings are in addition to specific meetings held for other purposes, such as 
progress meetings and preinstallation conferences. 

1. Attendees: In addition to representatives of Owner, Owner's Commissioning Authority and 
Architect, each contractor, subcontractor, supplier, and other entity concerned with current 
progress or involved in planning, coordination, or performance of future activities shall be 
represented at these meetings. All participants at the meetings shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

2. Agenda: Review and correct or approve minutes of the previous coordination meeting. Review 
other items of significance that could affect progress. Include topics for discussion as appropriate to 
status of Project. 

a. Combined Contractor's Construction Schedule: Review progress since the last coordination 
meeting. Determine whether each contract is on time, ahead of schedule, or behind 
schedule, in relation to combined Contractor's construction schedule. Determine how 
construction behind schedule will be expedited; secure commitments from parties involved 
to do so. Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

b. Schedule Updating: Revise combined Contractor's construction schedule after each 
coordination meeting where revisions to the schedule have been made or recognized. Issue 
revised schedule concurrently with report of each meeting. 

c. Review present and future needs of each contractor present, including the following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Resolution of BIM component conflicts. 

4) Status of submittals. 

5) Deliveries. 

6) Off-site fabrication. 

7) Access. 

8) Site utilization. 

9) Temporary facilities and controls. 

10) Work hours. 
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11) Hazards and risks. 

12) Progress cleaning. 

13) Quality and work standards. 

14) Change Orders. 

3. Reporting: Record meeting results and distribute copies to everyone in attendance and to others 
affected by decisions or actions resulting from each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION - 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of construction 
during performance of the Work, including the following: 

1. Startup construction schedule. 

2. Contractor's construction schedule. 

3. Construction schedule updating reports. 

4. Daily construction reports. 

5. Material location reports. 

6. Site condition reports. 

7. Special reports. 

B. Related Requirements: 

1. DFCM General Conditions. 

2. Section 013300 "Submittal Procedures" for submitting schedules and reports. 

3. Section 014000 "Quality Requirements" for submitting a schedule of tests and inspections. 

1.3 DEFINITIONS 

A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, and 
controlling the construction project. Activities included in a construction schedule consume time and 
resources. 

1. Critical Activity: An activity on the critical path that must start and finish on the planned early start 
and finish times. 

2. Predecessor Activity: An activity that precedes another activity in the network. 

3. Successor Activity: An activity that follows another activity in the network. 

B. Cost Loading: The allocation of the schedule of values for the completion of an activity as scheduled. The 
sum of costs for all activities must equal the total Contract Sum unless otherwise approved by Architect. 
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C. CPM: Critical path method, which is a method of planning and scheduling a construction project where 
activities are arranged based on activity relationships. Network calculations determine when activities can 
be performed and the critical path of Project. 

D. Critical Path: The longest connected chain of interdependent activities through the network schedule that 
establishes the minimum overall Project duration and contains no float. See also DFCM General 
Conditions. 

E. Event: The starting or ending point of an activity. 

F. Float: As per DFCM General Conditions. 

G. Resource Loading: The allocation of manpower and equipment necessary for the completion of an activity 
as scheduled. 

1.4 INFORMATIONAL SUBMITTALS 

A. Format for Submittals: Submit required submittals in the following format: 

1. Working electronic copy of schedule file, where indicated. 

2. PDF electronic file. 

3. Two paper copies. 

B. Startup construction schedule. 

1. Approval of cost-loaded, startup construction schedule will not constitute approval of schedule of 
values for cost-loaded activities. 

C. Startup Network Diagram: Of size required to display entire network for entire construction period. Show 
logic ties for activities. 

D. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule for entire 
construction period. 

1. Submit a working electronic copy of schedule, using software indicated, and labeled to comply with 
requirements for submittals. Include type of schedule (initial or updated) and date on label. 

E. CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format for each 
activity in reports shall contain activity number, activity description, cost and resource loading, original 
duration, remaining duration, early start date, early finish date, late start date, late finish date, and total 
float in calendar days. 

1. Activity Report: List of all activities sorted by activity number and then early start date, or actual 
start date if known. 

2. Logic Report: List of preceding and succeeding activities for all activities, sorted in ascending order 
by activity number and then early start date, or actual start date if known. 

3. Total Float Report: List of all activities sorted in ascending order of total float. 

F. Construction Schedule Updating Reports: Submit with Applications for Payment. 

G. Site Condition Reports: Submit at time of discovery of differing conditions. 

H. Special Reports: Submit at time of unusual event. 

I. Qualification Data: For scheduling consultant. 
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1.5 QUALITY ASSURANCE 

A. Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and reporting, with 
capability of producing CPM reports and diagrams within 24 hours of Architect's request. 

B. Prescheduling Conference: Conduct conference at Project site to comply with requirements in Section 
013100 "Project Management and Coordination." Review methods and procedures related to the 
preliminary construction schedule and Contractor's construction schedule, including, but not limited to, the 
following: 

1. Review software limitations and content and format for reports. 

2. Verify availability of qualified personnel needed to develop and update schedule. 

3. Discuss constraints, including phasing, work stages, area separations, interim milestones, and 
partial Owner occupancy. 

4. Review delivery dates for Owner-furnished products. 

5. Review schedule for work of Owner's separate contracts. 

6. Review submittal requirements and procedures. 

7. Review time required for review of submittals and resubmittals. 

8. Review requirements for tests and inspections by independent testing and inspecting agencies. 

9. Review time required for Project closeout and Owner startup procedures, including commissioning 
activities. 

10. Review and finalize list of construction activities to be included in schedule. 

11. Review procedures for updating schedule. 

1.6 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of construction 
activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's construction schedule with the schedule of values, submittal schedule, progress 
reports, payment requests, and other required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from entities involved. 

2. Coordinate each construction activity in the network with other activities and schedule them in 
proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame: Extend schedule from date established for the Notice to Proceed to date of Substantial 
Completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows an early 
completion date, unless specifically authorized by Change Order. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

CONSTRUCTION PROGRESS 
DOCUMENTATION 

 Section 013200 - Page 4 

    

B. Activities: Treat each story or separate area as a separate numbered activity for each main element of the 
Work. Comply with the following: 

1. Activity Duration: Define activities so no activity is longer than 20 days, unless specifically allowed 
by Architect. 

2. Procurement Activities: Include procurement process activities for the following long lead items and 
major items, requiring a cycle of more than 60 days, as separate activities in schedule. 
Procurement cycle activities include, but are not limited to, submittals, approvals, purchasing, 
fabrication, and delivery. 

a. Air Handlers 

b. Chillers 

c. Boilers 

3. Submittal Review Time: Include review and resubmittal times indicated in Section 013300 
"Submittal Procedures" in schedule. Coordinate submittal review times in Contractor's construction 
schedule with submittal schedule. 

4. Startup and Testing Time: Include no fewer than 15 days for startup and testing. 

5. Substantial Completion: Indicate completion in advance of date established for Substantial 
Completion, and allow time for Architect's administrative procedures necessary for certification of 
Substantial Completion. 

6. Punch List and Final Completion: Include not more than 30 days for completion of punch list items 
and final completion. 

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents and as follows 
in schedule, and show how the sequence of the Work is affected. 

1. Phasing: Arrange list of activities on schedule by phase. 

2. Work under More Than One Contract: Include a separate activity for each contract. 

3. Work by Owner: Include a separate activity for each portion of the Work performed by Owner. 

4. Products Ordered in Advance: Include a separate activity for each product. Include delivery date 
indicated in Section 011000 "Summary." Delivery dates indicated stipulate the earliest possible 
delivery date. 

5. Owner-Furnished Products: Include a separate activity for each product. Include delivery date 
indicated in Section 011000 "Summary." Delivery dates indicated stipulate the earliest possible 
delivery date. 

6. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 

b. Limitations of continued occupancies. 

c. Uninterruptible services. 

d. Partial occupancy before Substantial Completion. 

e. Use of premises restrictions. 
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f. Provisions for future construction. 

g. Seasonal variations. 

h. Environmental control. 

7. Work Stages: Indicate important stages of construction for each major portion of the Work, 
including, but not limited to, the following: 

a. Subcontract awards. 

b. Submittals. 

c. Purchases. 

d. Mockups. 

e. Fabrication. 

f. Sample testing. 

g. Deliveries. 

h. Installation. 

i. Tests and inspections. 

j. Adjusting. 

k. Curing. 

l. Building flush-out. 

m. Startup and placement into final use and operation. 

8. Construction Areas: Identify each major area of construction for each major portion of the Work. 
Indicate where each construction activity within a major area must be sequenced or integrated with 
other construction activities to provide for the following: 

a. Structural completion. 

b. Temporary enclosure and space conditioning. 

c. Permanent space enclosure. 

d. Completion of mechanical installation. 

e. Completion of electrical installation. 

f. Substantial Completion. 

9. Other Constraints: . 

D. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but not limited 
to, the Notice to Proceed, Substantial Completion, and final completion, and the following interim 
milestones: 

1. Temporary enclosure and space conditioning. 
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2. Mock-up Construction & Testing 

3. Envelope Testing 

E. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days behind the 
current approved schedule, submit a separate recovery schedule indicating means by which Contractor 
intends to regain compliance with the schedule. Indicate changes to working hours, working days, crew 
sizes, and equipment required to achieve compliance, and date by which recovery will be accomplished. 

F. Computer Scheduling Software: Prepare schedules using current version of a program that has been 
developed specifically to manage construction schedules. 

2.2 STARTUP CONSTRUCTION SCHEDULE 

A. Bar-Chart Schedule: Submit startup, horizontal, bar-chart-type construction schedule within seven days of 
date established forthe Notice to Proceed. 

B. Preparation: Indicate each significant construction activity separately. Identify first workday of each week 
with a continuous vertical line. Outline significant construction activities for first 90 days of construction. 
Include skeleton diagram for the remainder of the Work and a cash requirement prediction based on 
indicated activities. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. General: Prepare network diagrams using AON (activity-on-node) format. 

B. Startup Network Diagram: Submit diagram within 14 days of date established forthe Notice to Proceed. 
Outline significant construction activities for the first 90 days of construction. Include skeleton diagram for 
the remainder of the Work and a cash requirement prediction based on indicated activities. 

C. CPM Schedule: Prepare Contractor's construction schedule using a time-scaled CPM network analysis 
diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use 
no later than 60 days after date established forthe Notice to Proceed. 

a. Failure to include any work item required for performance of this Contract shall not excuse 
Contractor from completing all work within applicable completion dates, regardless of 
Architect's approval of the schedule. 

2. Conduct educational workshops to train and inform key Project personnel, including subcontractors' 
personnel, in proper methods of providing data and using CPM schedule information. 

3. Establish procedures for monitoring and updating CPM schedule and for reporting progress. 
Coordinate procedures with progress meeting and payment request dates. 

4. Use "one workday" as the unit of time for individual activities. Indicate nonworking days and 
holidays incorporated into the schedule in order to coordinate with the Contract Time. 

D. CPM Schedule Preparation: Prepare a list of all activities required to complete the Work. Using the startup 
network diagram, prepare a skeleton network to identify probable critical paths. 

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship of each 
activity in relation to other activities. Include estimated time frames for the following activities: 

a. Preparation and processing of submittals. 

b. Mobilization and demobilization. 
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c. Purchase of materials. 

d. Delivery. 

e. Fabrication. 

f. Utility interruptions. 

g. Installation. 

h. Work by Owner that may affect or be affected by Contractor's activities. 

i. Testing and commissioning. 

j. Punch list and final completion. 

k. Activities occurring following final completion. 

2. Critical Path Activities: Identify critical path activities, including those for interim completion dates. 
Scheduled start and completion dates shall be consistent with Contract milestone dates. 

3. Processing: Process data to produce output data on a computer-drawn, time-scaled network. 
Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the 
CPM schedule within the limitations of the Contract Time. 

4. Format: Mark the critical path. Locate the critical path near center of network; locate paths with 
most float near the edges. 

a. Subnetworks on separate sheets are permissible for activities clearly off the critical path. 

E. Contract Modifications: For each proposed contract modification and concurrent with its submission, 
prepare a time-impact analysis using a network fragment to demonstrate the effect of the proposed 
change on the overall project schedule. 

F. Initial Issue of Schedule: Prepare initial network diagram from a sorted activity list indicating straight "early 
start-total float." Identify critical activities. Prepare tabulated reports showing the following: 

1. Contractor or subcontractor and the Work or activity. 

2. Description of activity. 

3. Main events of activity. 

4. Immediate preceding and succeeding activities. 

5. Early and late start dates. 

6. Early and late finish dates. 

7. Activity duration in workdays. 

8. Total float or slack time. 

9. Average size of workforce. 

10. Dollar value of activity (coordinated with the schedule of values). 
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G. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports showing the 
following: 

1. Identification of activities that have changed. 

2. Changes in early and late start dates. 

3. Changes in early and late finish dates. 

4. Changes in activity durations in workdays. 

5. Changes in the critical path. 

6. Changes in total float or slack time. 

7. Changes in the Contract Time. 

2.4 REPORTS 

A. Daily Construction Reports: Prepare a daily construction report recording the following information 
concerning events at Project site: 

1. List of subcontractors at Project site. 

2. List of separate contractors at Project site. 

3. Approximate count of personnel at Project site. 

4. Equipment at Project site. 

5. Material deliveries. 

6. High and low temperatures and general weather conditions, including presence of rain or snow. 

7. Accidents. 

8. Meetings and significant decisions. 

9. Unusual events (see special reports). 

10. Stoppages, delays, shortages, and losses. 

11. Meter readings and similar recordings. 

12. Emergency procedures. 

13. Orders and requests of authorities having jurisdiction. 

14. Change Orders received and implemented. 

15. Construction Change Directives received and implemented. 

16. Services connected and disconnected. 

17. Equipment or system tests and startups. 

18. Partial completions and occupancies. 
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19. Substantial Completions authorized. 

B. Site Condition Reports: Immediately on discovery of a difference between site conditions and the Contract 
Documents, prepare and submit a detailed report. Submit with a Request for Information. Include a 
detailed description of the differing conditions, together with recommendations for changing the Contract 
Documents. 

2.5 SPECIAL REPORTS 

A. General: Submit special reports directly to Owner within one day(s) of an occurrence. Distribute copies of 
report to parties affected by the occurrence. 

B. Reporting Unusual Events: When an event of an unusual and significant nature occurs at Project site, 
whether or not related directly to the Work, prepare and submit a special report. List chain of events, 
persons participating, response by Contractor's personnel, evaluation of results or effects, and similar 
pertinent information. Advise Owner in advance when these events are known or predictable. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Scheduling Consultant: Engage a consultant to provide planning, evaluation, and reporting using CPM 
scheduling. 

1. In-House Option: Owner may waive the requirement to retain a consultant if Contractor employs 
skilled personnel with experience in CPM scheduling and reporting techniques. Submit 
qualifications. 

2. Meetings: Scheduling consultant shall attend all meetings related to Project progress, alleged 
delays, and time impact. 

B. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect actual 
construction progress and activities. Issue schedule one week before each regularly scheduled progress 
meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions have been 
recognized or made. Issue updated schedule concurrently with the report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, but not limited to, 
changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

C. Distribution: Distribute copies of approved schedule to Architect Owner, separate contractors, testing and 
inspecting agencies, and other parties identified by Contractor with a need-to-know schedule 
responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and post in the same 
locations. Delete parties from distribution when they have completed their assigned portion of the 
Work and are no longer involved in performance of construction activities. 

END OF SECTION 013200 
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SECTION - 013233 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 

2. Periodic construction photographs. 

3. Preconstruction video recordings. 

4. Web-based construction photographic documentation. 

B. Related Requirements: 

1. Section 013300 "Submittal Procedures" for submitting photographic documentation. 

2. Section 017700 "Closeout Procedures" for submitting photographic documentation as project 
record documents at Project closeout. 

3. Section 017900 "Demonstration and Training" for submitting video recordings of demonstration of 
equipment and training of Owner's personnel. 

4. Section 024119 "Selective Structure Demolition" for photographic documentation before selective 
demolition operations commence. 

1.3 INFORMATIONAL SUBMITTALS 

A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked for location 
and direction of each photograph or video recording. Indicate elevation or story of construction. Include 
same information as corresponding photographic documentation. 

B. Digital Photographs: Submit image files within three days of taking photographs. 

1. Digital Camera: Minimum sensor resolution of 8 megapixels. 

2. Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio as the 
sensor, uncropped, date and time stamped, in folder named by date of photograph, accompanied 
by key plan file. 

3. Identification: Provide the following information with each image description in file metadata tag: 

a. Name of Project. 

b. Name and contact information for photographer. 
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c. Name of Architect. 

d. Name of Contractor. 

e. Date photograph was taken. 

f. Description of vantage point, indicating location, direction (by compass point), and elevation 
or story of construction. 

g. Unique sequential identifier keyed to accompanying key plan. 

C. Video Recordings: Submit video recordings within seven days of recording. 

1. Submit video recordings by posting to Project Web site. 

2. Identification: With each submittal, provide the following information: 

a. Name of Project. 

b. Name and address of photographer. 

c. Name of Architect. 

d. Name of Contractor. 

e. Date video recording was recorded. 

f. Description of vantage point, indicating location, direction (by compass point), and elevation 
or story of construction. 

g. Weather conditions at time of recording. 

3. Transcript: Prepared on 8-1/2-by-11-inch paper, punched and bound in heavy-duty, three-ring, 
vinyl-covered binders. Mark appropriate identification on front and spine of each binder. Include a 
cover sheet with same label information as corresponding video recording. Include name of Project 
and date of video recording on each page. 

D. Web-Based Photographic Documentation: Submit time-lapse sequence video recordings simultaneously 
with recording. 

1. Submit time-lapse sequence video recordings by posting to Web-based photographic 
documentation service provider's Web site. 

2. Identification: For each recording, provide the following information: 

a. Name of Project. 

b. Name and contact information for photographer. 

c. Name of Architect. 

d. Name of Contractor. 

e. Date(s) and time(s) video recording was recorded. 

f. Description of vantage point, indicating location, direction (by compass point), and elevation 
or story of construction. 
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g. Weather conditions at time of recording. 

1.4 QUALITY ASSURANCE 

A. Web-Based Photographic Documentation Service Provider: A firm specializing in providing photographic 
equipment, Web-based software, and related services for construction projects, with record of providing 
satisfactory services similar to those required for Project. 

1.5 USAGE RIGHTS 

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of 
photographic documentation. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images: Provide images in JPG format, produced by a digital camera with minimum sensor size of 
8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels. 

B. Digital Video Recordings: Provide high-resolution, digital video disc in format acceptable to Architect. 

2.2 WEB-BASED PHOTOGRAPHIC DOCUMENTATION 

A. Project Camera: Provide fixed exterior camera installation, mounted to provide unobstructed view of 
construction site from location approved by Architect. 

1. Provide one fixed-location camera(s), with the following characteristics:  

a. Static view. 

b. Capable of producing minimum 3.0 megapixel pictures. 

c. Provide power supply, active high-speed data connection to service provider's network, and 
static public IP address for each camera. 

B. Web-Based Image Access: Password-protected access for Project team administered by Contractor, 
providing current image access and archival image access by date and time, with images downloadable to 
viewer's device. 

1. Provide public viewer open access to most recent project camera image. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General: Take photographs using the maximum range of depth of field, and that are in focus, to clearly 
show the Work. Photographs with blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each photographic 
location. 

B. Digital Images: Submit digital images exactly as originally recorded in the digital camera, without alteration, 
manipulation, editing, or modifications using image-editing software. 

1. Date and Time: Include date and time in file name for each image. 
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2. Field Office Images: Maintain one set of images accessible in the field office at Project site, 
available at all times for reference. Identify images in the same manner as those submitted to 
Architect. 

C. Preconstruction Photographs: Before starting construction or demolition, take photographs or video of 
Project site and surrounding properties, including existing items to remain during construction, from 
different vantage points, as directed by Architect. 

1. Flag construction limits before taking construction photographs. 

2. Take 20 photographs to show existing conditions adjacent to property before starting the Work. 

3. Take 20 photographs of existing buildings either on or adjoining property to accurately record 
physical conditions at start of construction. 

4. Take additional photographs as required to record settlement or cracking of adjacent structures, 
pavements, and improvements. 

D. Periodic Construction Photographs: Take 20 photographs monthly, coinciding with the cutoff date 
associated with each Application for Payment. Select vantage points to show status of construction and 
progress since last photographs were taken. 

E. Architect-Directed Construction Photographs: From time to time, Architect will instruct photographer about 
number and frequency of photographs and general directions on vantage points. Select actual vantage 
points and take photographs to show the status of construction and progress since last photographs were 
taken. 

3.2 WEB-BASED CONSTRUCTION PHOTOGRAPHIC DOCUMENTATION 

A. Live Streaming Construction Site Images: Provide Web-accessible image of current site image from fixed 
location camera(s), updated at 15 minute intervals during daytime operation. 

B. Time-Lapse Sequence Construction Site Recordings: Provide video recording from a fixed-location 
camera to show status of construction and progress. 

1. Frequency: Record one frame of video recording every 15 minutes, from same vantage point each 
time, to create a time-lapse sequence of construction activities. 

2. Timer: Provide timer to automatically start and stop video recorder so recording occurs only during 
daylight construction work hours. 

C. Maintain cameras and Web-based access in good working order according to Web-based construction 
photographic documentation service provider's written instructions until final completion. Provide for 
service of cameras and related networking devices and software. 

END OF SECTION 013233 
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SECTION - 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural requirements 
for submitting Shop Drawings, Product Data, Samples, and other submittals. 

B. Related Requirements: 

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the schedule of 
values. 

2. Section 013200 "Construction Progress Documentation" for submitting schedules and reports, 
including Contractor's construction schedule. 

3. Section 017823 "Operation and Maintenance Data" for submitting operation and maintenance 
manuals. 

4. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, 
and record Product Data. 

5. Section 017900 "Demonstration and Training" for submitting video recordings of demonstration of 
equipment and training of Owner's personnel. 

1.3 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require Architect's 
responsive action. Action submittals are those submittals indicated in individual Specification Sections as 
"action submittals." 

B. Informational Submittals: Written and graphic information and physical samples that do not require 
Architect's responsive action. Submittals may be rejected for not complying with requirements. 
Informational submittals are those submittals indicated in individual Specification Sections as 
"informational submittals." 

C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and from another 
computer over a network and that serves as the basis for standard Internet protocols. An FTP site is a 
portion of a network located outside of network firewalls within which internal and external users are able 
to access files. 

D. Portable Document Format (PDF): An open standard file format licensed by Adobe Systems used for 
representing documents in a device-independent and display resolution-independent fixed-layout 
document format. 
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1.4 ACTION SUBMITTALS 

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates required by 
construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery 
when establishing dates. Include additional time required for making corrections or revisions to submittals 
noted by Architect and additional time for handling and reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's 
construction schedule. 

2. Initial Submittal: Submit concurrently with startup construction schedule. Include submittals 
required during the first 60 days of construction. List those submittals required to maintain orderly 
progress of the Work and those required early because of long lead time for manufacture or 
fabrication. 

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's construction 
schedule. 

a. Submit revised submittal schedule to reflect changes in current status and timing for 
submittals. 

4. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 

b. Specification Section number and title. 

c. Submittal category: Action; informational. 

d. Name of subcontractor. 

e. Description of the Work covered. 

f. Scheduled date for Architect's final release or approval. 

g. Scheduled date of fabrication. 

h. Scheduled dates for purchasing. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files: Electronic digital data files of the Contract Drawings will be provided by 
Architect for Contractor's use in preparing submittals where allowed. Shop drawings may NOT be 
composed of replicated the contract drawings. 

1. Architect will furnish Contractor one set of digital data drawing files of the Contract Drawings for 
use in preparing Shop Drawings. 

a. Architect makes no representations as to the accuracy or completeness of digital data 
drawing files as they relate to the Contract Drawings. 

b. Digital Drawing Software Program: The Contract Drawings are available in. 

c. Contractor shall execute a data licensing agreement in the form of AIA Document C106, 
Digital Data Licensing Agreement. 
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B. Coordination: Coordinate preparation and processing of submittals with performance of construction 
activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 
related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless partial 
submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification Section 
as separate packages under separate transmittals. 

4. Coordinate transmittal of different types of submittals for related parts of the Work so processing 
will not be delayed because of need to review submittals concurrently for coordination. 

a. Architect reserves the right to withhold action on a submittal requiring coordination with 
other submittals until related submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for 
review shall commence on Architect's receipt of submittal. No extension of the Contract Time will be 
authorized because of failure to transmit submittals enough in advance of the Work to permit processing, 
including resubmittals. 

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if coordination 
with subsequent submittals is required. Architect will advise Contractor when a submittal being 
processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Resubmittal Review: Allow 15 days for review of each resubmittal. 

4. Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or 
other parties is indicated, allow 21 days for initial review of each submittal. 

a. All Divisions 21, 22, 23, 26, 27,28 

b. Laboratory related sections in divisions 11, 12, 13. 

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals may be 
transmitted simultaneously to Architect and to Architect's consultants, allow 15 days for review of 
each submittal. Submittal will be returned to Architect before being returned to Contractor. 

D. Paper Submittals: Place a permanent label or title block on each submittal item for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 

2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's 
review and approval markings and action taken by Architect. 

3. Include the following information for processing and recording action taken: 

a. Project name. 

b. Date. 

c. Name of Architect. 

d. Name of Construction Manager. 
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e. Name of Contractor. 

f. Name of subcontractor. 

g. Name of supplier. 

h. Name of manufacturer. 

i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a decimal point 
and then a sequential number (e.g., 061000.01). Resubmittals shall include an 
alphabetic suffix after another decimal point (e.g., 061000.01.A). 

j. Number and title of appropriate Specification Section. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Other necessary identification. 

4. Additional Paper Copies: Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial submittal may 
serve as final submittal. 

a. Submit one copy of submittal to concurrent reviewer in addition to specified number of 
copies to Architect. 

5. Transmittal for Paper Submittals: Assemble each submittal individually and appropriately for 
transmittal and handling. Transmit each submittal using a transmittal form. Architect willdiscard 
submittals received from sources other than Contractor. 

a. Transmittal Form for Paper Submittals: Use AIA Document G810. 

b. Transmittal Form for Paper Submittals: Provide locations on form for the following 
information: 

1) Project name. 

2) Date. 

3) Destination (To:). 

4) Source (From:). 

5) Name and address of Architect. 

6) Name of Construction Manager. 

7) Name of Contractor. 

8) Name of firm or entity that prepared submittal. 

9) Names of subcontractor, manufacturer, and supplier. 

10) Category and type of submittal. 
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11) Submittal purpose and description. 

12) Specification Section number and title. 

13) Specification paragraph number or drawing designation and generic name for each 
of multiple items. 

14) Drawing number and detail references, as appropriate. 

15) Indication of full or partial submittal. 

16) Transmittal number, numbered consecutively. 

17) Submittal and transmittal distribution record. 

18) Remarks. 

19) Signature of transmitter. 

E. Electronic Submittals: Identify and incorporate information in each electronic submittal file as follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling navigation to 
each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by a 
decimal point and then a sequential number (e.g., LNHS-061000.01). Resubmittals shall 
include an alphabetic suffix after another decimal point (e.g., LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval markings and 
action taken by Architect. 

4. Transmittal Form for Electronic Submittals: Use software-generated form from electronic project 
management software acceptable to Owner,containing the following information: 

a. Project name. 

b. Date. 

c. Name and address of Architect. 

d. Name of Construction Manager. 

e. Name of Contractor. 

f. Name of firm or entity that prepared submittal. 

g. Names of subcontractor, manufacturer, and supplier. 

h. Category and type of submittal. 

i. Submittal purpose and description. 

j. Specification Section number and title. 
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k. Specification paragraph number or drawing designation and generic name for each of 
multiple items. 

l. Drawing number and detail references, as appropriate. 

m. Location(s) where product is to be installed, as appropriate. 

n. Related physical samples submitted directly. 

o. Indication of full or partial submittal. 

p. Transmittal number, numbered consecutively. 

q. Submittal and transmittal distribution record. 

r. Other necessary identification. 

s. Remarks. 

5. Metadata: Include the following information as keywords in the electronic submittal file metadata: 

a. Project name. 

b. Number and title of appropriate Specification Section. 

c. Manufacturer name. 

d. Product name. 

e. . 

F. Options: Identify options requiring selection by Architect. 

G. Deviations and Additional Information: On an attached separate sheet, prepared on Contractor's 
letterhead, record relevant information, requests for data, revisions other than those requested by Architect 
on previous submittals, and deviations from requirements in the Contract Documents, including minor 
variations and limitations. Include same identification information as related submittal. 

H. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 

2. Note date and content of revision in label or title block and clearly indicate extent of revision. 

3. Resubmit submittals until they are marked with approval notation from Architect's action stamp. 

I. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, 
installers, authorities having jurisdiction, and others as necessary for performance of construction 
activities. Show distribution on transmittal forms. 

J. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals 
that are marked with approval notation from Architect's action stamp. 
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PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by individual 
Specification Sections. Types of submittals are indicated in individual Specification Sections. 

1. Post electronic submittals as PDF electronic files directly to Project Web site specifically 
established for Project. 

a. Architect will return annotated file. Annotate and retain one copy of file as an electronic 
Project record document file. 

2. Submit electronic submittals via email as PDF electronic files. 

a. Architect will return annotated file. Annotate and retain one copy of file as an electronic 
Project record document file. 

3. Action Submittals: Submit three paper copies of each submittal unless otherwise indicated. 
Architect will return two copies. 

4. Informational Submittals: Submit two paper copies of each submittal unless otherwise indicated. 
Architect will not return copies. 

5. Certificates and Certifications Submittals: Provide a statement that includes signature of entity 
responsible for preparing certification. Certificates and certifications shall be signed by an officer or 
other individual authorized to sign documents on behalf of that entity. 

a. Provide a digital signature with digital certificate on electronically submitted certificates and 
certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications where 
indicated. 

B. Product Data: Collect information into a single submittal for each element of construction and type of 
product or equipment. 

1. If information must be specially prepared for submittal because standard published data are not 
suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 
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h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 
Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data in the following format: 

a. PDF electronic file. 

b. Three paper copies of Product Data unless otherwise indicated. Architect will return two 
copies. 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data, unless submittal based on 
Architect's digital data drawing files is otherwise permitted. 

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following 
information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of coordination requirements. 

e. Notation of dimensions established by field measurement. 

f. Relationship and attachment to adjoining construction clearly indicated. 

g. Seal and signature of professional engineer if specified. 

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on 
sheets at least 8-1/2 by 11 inches , but no larger than 30 by 42 inches. 

3. Submit Shop Drawings in the following format: 

a. All Shop Drawings: PDF electronic file. 

b. Structural Steel Shop Drawings: Three opaque copies of each submittal & PDF electronic 
file. Architect will retain two copies; remainder will be returned. 

4. BIM File Incorporation:  Develop and incorporate Shop Drawing files into Building Information 
Model established for Project. 

a. Prepare Shop Drawings in the following format:  Same digital data software program, 
version, and operating system as the original Drawings. 
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b. Refer to Section 013100 "Project Management and Coordination" for requirements for 
coordination drawings. 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics 
with other elements and for a comparison of these characteristics between submittal and actual 
component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together in one 
submittal package. 

2. Identification: Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of applicable Specification Section. 

e. Specification paragraph number and generic name of each item. 

3. For projects where electronic submittals are required, provide corresponding electronic submittal of 
Sample transmittal, digital image file illustrating Sample characteristics, and identification 
information for record. 

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity. Sample sets may be used to determine 
final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual Specification 
Sections. Such Samples must be in an undamaged condition at time of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are 
the property of Contractor. 

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of 
units showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one full set(s) of available choices where color, pattern, texture, 
or similar characteristics are required to be selected from manufacturer's product line. 
Architect will return submittal with options selected. 

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from same 
material to be used for the Work, cured and finished in manner specified, and physically identical 
with material or product proposed for use, and that show full range of color and texture variations 
expected. Samples include, but are not limited to, the following: partial sections of manufactured or 
fabricated components; small cuts or containers of materials; complete units of repetitively used 
materials; swatches showing color, texture, and pattern; color range sets; and components used for 
independent testing and inspection. 

a. Number of Samples: Submit three sets of Samples. Architect will retain two Sample sets; 
remainder will be returned. Mark up and retain one returned Sample set as a project record 
sample. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to be 
demonstrated. 
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2) If variation in color, pattern, texture, or other characteristic is inherent in material or 
product represented by a Sample, submit at least three sets of paired units that show 
approximate limits of variations. 

E. Product Schedule: As required in individual Specification Sections, prepare a written summary indicating 
types of products required for the Work and their intended location. Include the following information in 
tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract Documents or 
assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 

3. Number and name of room or space. 

4. Location within room or space. 

5. Submit product schedule in the following format: 

a. PDF electronic file. 

b. Three paper copies of product schedule or list unless otherwise indicated. Architect will 
return two copies. 

F. Coordination Drawing Submittals: Comply with requirements specified in Section 013100 "Project 
Management and Coordination." 

G. Contractor's Construction Schedule: Comply with requirements specified in Section 013200 "Construction 
Progress Documentation." 

H. Application for Payment and Schedule of Values: Comply with requirements specified in Section 012900 
"Payment Procedures." 

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with requirements 
specified in Section 014000 "Quality Requirements." 

J. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified in Section 
017700 "Closeout Procedures." 

K. Maintenance Data: Comply with requirements specified in Section 017823 "Operation and Maintenance 
Data." 

L. Sustainability Submittals: Comply with requirements specified in Section 018113.13 "Sustainable Design 
Requirements - Sustainability for New Construction and Major Renovations,"  

M. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or 
person. Include lists of completed projects with project names and addresses, contact information of 
architects and owners, and other information specified. 

N. Welding Certificates: Prepare written certification that welding procedures and personnel comply with 
requirements in the Contract Documents. Submit record of Welding Procedure Specification and 
Procedure Qualification Record on AWS forms. Include names of firms and personnel certified. 

O. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by manufacturer 
for this specific Project. 
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P. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing 
experience where required. 

Q. Product Certificates: Submit written statements on manufacturer's letterhead certifying that product 
complies with requirements in the Contract Documents. 

R. Material Certificates: Submit written statements on manufacturer's letterhead certifying that material 
complies with requirements in the Contract Documents. 

S. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting test results of material for compliance with requirements in the Contract 
Documents. 

T. Product Test Reports: Submit written reports indicating that current product produced by manufacturer 
complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by 
manufacturer and witnessed by a qualified testing agency, or on comprehensive tests performed by a 
qualified testing agency. 

U. Research Reports: Submit written evidence, from a model code organization acceptable to authorities 
having jurisdiction, that product complies with building code in effect for Project. Include the following 
information: 

1. Name of evaluation organization. 

2. Date of evaluation. 

3. Time period when report is in effect. 

4. Product and manufacturers' names. 

5. Description of product. 

6. Test procedures and results. 

7. Limitations of use. 

V. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of tests performed before installation of product, for 
compliance with performance requirements in the Contract Documents. 

W. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of compatibility tests performed before installation of 
product. Include written recommendations for primers and substrate preparation needed for adhesion. 

X. Field Test Reports: Submit written reports indicating and interpreting results of field tests performed either 
during installation of product or after product is installed in its final location, for compliance with 
requirements in the Contract Documents. 

Y. Design Data: Prepare and submit written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations. Include list of 
assumptions and other performance and design criteria and a summary of loads. Include load diagrams if 
applicable. Provide name and version of software, if any, used for calculations. Include page numbers. 

2.2 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products and 
systems complying with specific performance and design criteria indicated. 
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1. If criteria indicated are not sufficient to perform services or certification required, submit a written 
request for additional information to Architect. 

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other required 
submittals, submit digitally signed PDF electronic file, three, and paper copies of certificate, signed and 
sealed by the responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the Contract 
Documents. Include list of codes, loads, and other factors used in performing these services. 

2. All seals shall be provided by an engineer registered in the State of Utah. 

C. BIM File Incorporation:  Incorporate delegated-design drawing and data files into Building Information 
Model established for Project. 

1. Prepare delegated-design drawings in the following format:  Same digital data software program, 
version, and operating system as the original Drawings. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals: Review each submittal and check for coordination with other Work of 
the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. 
Mark with approval stamp before submitting to Architect. 

B. Project Closeout and Maintenance Material Submittals: See requirements in Section 017700 "Closeout 
Procedures." 

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and location, 
submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, 
and statement certifying that submittal has been reviewed, checked, and approved for compliance with the 
Contract Documents. 

3.2 ARCHITECT'S ACTION 

A. Action Submittals: Architect will review each submittal, make marks to indicate corrections or revisions 
required, and return it. Architect will stamp each submittal with an action stamp and will mark stamp 
appropriately to indicate action. 

B. Informational Submittals: Architect will review each submittal and will not return it, or will return it if it does 
not comply with requirements. Architect will forward each submittal to appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has 
received prior approval from Architect. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for 
resubmittal without review. 

E. Submittals not required by the Contract Documents may be returned by the Architect without action. 

END OF SECTION 013300 
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SECTION - 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or indicated. 
These services do not relieve Contractor of responsibility for compliance with the Contract Document 
requirements. 

1. Specific quality-assurance and -control requirements for individual construction activities are 
specified in the Sections that specify those activities. Requirements in those Sections may also 
cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance 
and -control procedures that facilitate compliance with the Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required by 
Architect, Owner, Commissioning Authority, or authorities having jurisdiction are not limited by 
provisions of this Section. 

C. Related Requirements: 
1. Section 019113 “General Commissioning Requirements” 
2. Section 019115 “Building Enclosure Commissioning Requirements” 
3. Section 019117 “Building Enclosure Functional Performance Testing Requirements” 

1.3 DEFINITIONS 

A. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of 
the Work to guard against defects and deficiencies and substantiate that proposed construction will comply 
with requirements. 

B. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of 
the Work to evaluate that actual products incorporated into the Work and completed construction comply 
with requirements. Services do not include contract enforcement activities performed by Architect. 

C. Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed to verify 
selections made under Sample submittals; to demonstrate aesthetic effects and, where indicated, qualities 
of materials and execution; to review coordination, testing, or operation; to show interface between 
dissimilar materials; and to demonstrate compliance with specified installation tolerances. Mockups are not 
Samples. Unless otherwise indicated, approved mockups establish the standard by which the Work will be 
judged. 

1. Exterior Mockups: Mockups of the exterior envelope erected separately from the building but on 
Project site, consisting of multiple products, assemblies, and subassemblies. 
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2. Room Mockups: Mockups of typical interior spaces complete with wall, floor, and ceiling finishes, 
doors, windows, millwork, casework, specialties, furnishings and equipment, and lighting. 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before products and 
materials are incorporated into the Work, to verify performance or compliance with specified criteria. 

E. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product 
performance and compliance with specified requirements. 

F. Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., plant, mill, 
factory, or shop. 

G. Field Quality-Control Testing: Tests and inspections that are performed on-site for installation of the Work 
and for completed Work. 

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory shall 
mean the same as testing agency. 

I. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, 
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, 
erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that certain 
construction activities be performed by accredited or unionized individuals, or that requirements 
specified apply exclusively to specific trade(s). 

J. Experienced: When used with an entity or individual, "experienced" means having successfully completed 
a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with 
special requirements indicated; and having complied with requirements of authorities having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards: If compliance with two or more standards is specified and the standards establish 
different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent 
requirement. Refer conflicting requirements that are different, but apparently equal, to Architect for a 
decision before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the minimum 
provided or performed. The actual installation may comply exactly with the minimum quantity or quality 
specified, or it may exceed the minimum within reasonable limits. To comply with these requirements, 
indicated numeric values are minimum or maximum, as appropriate, for the context of requirements. Refer 
uncertainties to Architect for a decision before proceeding. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: For integrated exterior mockups, provide plans, sections, and elevations, indicating 
materials and size of mockup construction. 

1. Indicate manufacturer and model number of individual components. 

2. Provide axonometric drawings for conditions difficult to illustrate in two dimensions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and responsibilities. 

B. Qualification Data : For Contractor's quality-control personnel. 
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1.7 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed, and 
not less than five days prior to preconstruction conference. Submit in format acceptable to Architect. 
Identify personnel, procedures, controls, instructions, tests, records, and forms to be used to carry out 
Contractor's quality-assurance and quality-control responsibilities. Coordinate with Contractor's 
construction schedule. 

B. Quality-Control Personnel Qualifications:  Engage qualified full-time, on-site, personnel trained and 
experienced in managing and executing quality-assurance and quality-control procedures similar 
in nature and extent to those required for Project.  Quality Control Managers shall be provided in 
two fields of expertise: 

 
1. Envelope Quality Control Manager:  This person shall not be the Superintendent and shall 

be responsible for managing quality control for all planes of the envelope included, but not 
limited to, walls, glazed curtain walls, below grade waterproofing, all weather flashings and 
roofing, and total envelope tightness. 

2. Finishes Quality Control Manager:  This person shall not be the Superintendent, but may 
also be the Envelope Quality Control Manager.  This person shall coordinate subcontractor 
work in relation to quality control for all finishes including, but not limited to, paint, drywall 
installation, all finish ceilings, tiling of walls and floors, trim, millwork, casework, and all 
floor finishes. 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through review and 
management of submittal process. Indicate qualifications of personnel responsible for submittal review. 

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work requiring testing 
or inspection, including the following: 

1. Contractor-performed tests and inspections including subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the "Statement of 
Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents, including tests and 
inspections indicated to be performed by the Commissioning Authority. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during construction to 
identify and correct deficiencies in workmanship in addition to testing and inspection specified. Indicate 
types of corrective actions to be required to bring work into compliance with standards of workmanship 
established by Contract requirements and approved mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports including log of approved and 
rejected results. Include work Architect has indicated as nonconforming or defective. Indicate corrective 
actions taken to bring nonconforming work into compliance with requirements. Comply with requirements 
of authorities having jurisdiction. 

1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. 
Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 
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5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and testing and inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies with the Contract 
Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting 
manufacturer's technical representative's tests and inspections specified in other Sections. Include the 
following: 

1. Name, address, and telephone number of technical representative making report. 

2. Statement on condition of substrates and their acceptability for installation of product. 

3. Statement that products at Project site comply with requirements. 

4. Summary of installation procedures being followed, whether they comply with requirements and, if 
not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed performance complies 
with requirements. 

6. Statement whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, and telephone number of factory-authorized service representative making report. 

2. Statement that equipment complies with requirements. 

3. Results of operational and other tests and a statement of whether observed performance complies 
with requirements. 

4. Statement whether conditions, products, and installation will affect warranty. 

5. Other required items indicated in individual Specification Sections. 

D. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses, certifications, 
inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, 
correspondence, records, and similar documents, established for compliance with standards and 
regulations bearing on performance of the Work. 
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1.9 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this 
Project and with a record of successful in-service performance, as well as sufficient production capacity to 
produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling work similar in 
material, design, and extent to that indicated for this Project, whose work has resulted in construction with 
a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in the 
State of Utah and who is experienced in providing engineering services of the kind indicated. Engineering 
services are defined as those performed for installations of the system, assembly, or product that are 
similar in material, design, and extent to those indicated for this Project. 

F. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and 
capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and with 
additional qualifications specified in individual Sections; and, where required by authorities having 
jurisdiction, that is acceptable to authorities. 

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory 
Accreditation Program. 

G. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer who 
is trained and approved by manufacturer to observe and inspect installation of manufacturer's products 
that are similar in material, design, and extent to those indicated for this Project. 

H. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer 
who is trained and approved by manufacturer to inspect installation of manufacturer's products that are 
similar in material, design, and extent to those indicated for this Project. 

I. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for 
compliance with specified requirements for performance and test methods, comply with the following: 

1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and construction. 

b. Submit specimens in a timely manner with sufficient time for testing and analyzing results to 
prevent delaying the Work. 

c. Provide sizes and configurations of test assemblies, mockups, and laboratory mockups to 
adequately demonstrate capability of products to comply with performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who will perform same 
tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, and methods of 
construction indicated for the completed Work. 
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f. When testing is complete, remove test specimens, assemblies, mockups; do not reuse 
products on Project. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and 
similar quality-assurance service to Architect and Commissioning Authority, with copy to 
Contractor. Interpret tests and inspections and state in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

J. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form of 
construction and finish required to comply with the following requirements, using materials indicated for the 
completed Work: 

1. Build mockups in location and of size indicated or, if not indicated, as directed by Architect. 

2. Notify Architect 14 days in advance of dates and times when mockups will be constructed. 

3. Employ supervisory personnel who will oversee mockup construction. Employ workers that will be 
employed during the construction at Project. 

4. Demonstrate the proposed range of aesthetic effects and workmanship. 

5. Obtain Architect's approval of mockups before starting work, fabrication, or construction. 

a. Allow seven days for initial review and each re-review of each mockup. 

6. Maintain mockups during construction in an undisturbed condition as a standard for judging the 
completed Work. 

7. Demolish and remove mockups when directed unless otherwise indicated. 

K. Exterior Mockups: Construct integrated exterior mockup according to approved Shop Drawings. 
Coordinate installation of exterior envelope materials and products for which mockups are required in 
individual Specification Sections and contract drawings, along with supporting materials. 

L. Room Mockups: Construct room mockups incorporating required materials and assemblies, finished 
according to requirements. Provide required lighting and additional lighting where required to enable 
Architect to evaluate quality of the Work. Provide room mockups of rooms listed in the contract drawings. 

1.10 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner will 
engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies 
engaged and a description of types of testing and inspecting they are engaged to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed 
to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be 
adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's 
responsibility. Perform additional quality-control activities required to verify that the Work complies with 
requirements, whether specified or not. 

1. Unless otherwise indicated, provide quality-control services specified and those required by 
authorities having jurisdiction. Perform quality-control services required of Contractor by authorities 
having jurisdiction, whether specified or not. 
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2. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to 
perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by 
Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 
inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written 
report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract Documents are 
Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, when they 
so direct. 

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to 
inspect field-assembled components and equipment installation, including service connections. Report 
results in writing as specified in Section 013300 "Submittal Procedures." 

D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative to 
observe and inspect the Work. Manufacturer's technical representative's services include participation in 
preinstallation conferences, examination of substrates and conditions, verification of materials, observation 
of Installer activities, inspection of completed portions of the Work, and submittal of written reports. 

E. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for construction that 
replaced Work that failed to comply with the Contract Documents. 

F. Testing Agency Responsibilities: Cooperate with Architect, Commissioning Authority and Contractor in 
performance of duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect, Commissioning Authority, and Contractor promptly of irregularities or deficiencies 
observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests are 
conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and inspected 
work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control 
service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or 
accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

G. Associated Services: Cooperate with agencies performing required tests, inspections, and similar quality-
control services, and provide reasonable auxiliary services as requested. Notify agency sufficiently in 
advance of operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 
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3. Adequate quantities of representative samples of materials that require testing and inspecting. 
Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control by testing agency. 

7. Security and protection for samples and for testing and inspecting equipment at Project site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and -control 
services with a minimum of delay and to avoid necessity of removing and replacing construction to 
accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

1.11 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified special inspector to conduct special tests 
and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows: 

B. Special Tests and Inspections: Conducted by a qualified special inspector as required by authorities 
having jurisdiction, as indicated in individual Specification Sections, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and 
reviews the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Architect, Commissioning Authority, and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control service to 
Architect and Commissioning Authority with copy to Contractor and to authorities having 
jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, which includes 
a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected work 
complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 
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B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's, Commissioning Authority's, reference during normal working hours. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspecting, sample taking, and similar services, repair damaged 
construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other Specification 
Sections or matching existing substrates and finishes. Restore patched areas and extend 
restoration into adjoining areas with durable seams that are as invisible as possible. Comply with 
the Contract Document requirements for cutting and patching in Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for 
quality-control services. 

END OF SECTION 014000 
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SECTION - 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. General: Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, and 
requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the 
Contract. 

C. "Directed": A command or instruction by Architect. Other terms including "requested," "authorized," 
"selected," "required," and "permitted" have the same meaning as "directed." 

D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, in 
Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled," and 
"specified" have the same meaning as "indicated." 

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and 
rules, conventions, and agreements within the construction industry that control performance of the Work. 

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and 
similar operations. 

G. "Install": Operations at Project site including unloading, temporarily storing, unpacking, assembling, 
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and 
similar operations. 

H. "Provide": Furnish and install, complete and ready for the intended use. 

I. "Project Site": Space available for performing construction activities. The extent of Project site is shown on 
Drawings and may or may not be identical with the description of the land on which Project is to be built. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, applicable 
construction industry standards have the same force and effect as if bound or copied directly into the 
Contract Documents to the extent referenced. Such standards are made a part of the Contract Documents 
by reference. 

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless otherwise 
indicated. 

C. Copies of Standards: Each entity engaged in construction on Project should be familiar with industry 
standards applicable to its construction activity. Copies of applicable standards are not bound with the 
Contract Documents. 
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1. Where copies of standards are needed to perform a required construction activity, obtain copies 
directly from publication source. 

1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list. Names, telephone 
numbers, and Web sites are subject to change and are believed to be accurate and up-to-date as of the 
date of the Contract Documents. 

B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list. Names, telephone 
numbers, and Web sites are subject to change and are believed to be accurate and up-to-date as of the 
date of the Contract Documents. 

C. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the standards and regulations in the 
following list. Names, telephone numbers, and Web sites are subject to change and are believed to be 
accurate and up-to-date as of the date of the Contract Documents. 

D. State Government Agencies: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list. Names, 
telephone numbers, and Web sites are subject to change and are believed to be accurate and up-to-date 
as of the date of the Contract Documents. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION - 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and protection 
facilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions. 

2. Section 321216 "Asphalt Paving" for construction and maintenance of asphalt pavement for 
temporary roads and paved areas. 

3. Section 321313 "Concrete Paving" for construction and maintenance of cement concrete pavement 
for temporary roads and paved areas. 

1.3 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in the 
Contract Sum unless otherwise indicated. Allow other entities to use temporary services and facilities 
without cost, including, but not limited to, Owner's construction forces, Architect, occupants of Project, 
testing agencies, and authorities having jurisdiction. 

B. Sewer Service: Owner will pay sewer-service use charges for sewer usage by all entities for construction 
operations. 

C. Electric Power Service: Owner will pay electric-power-service use charges for electricity used by all entities 
for construction operations. 

D. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for 
use without metering and without payment of use charges. Provide connections and extensions of services 
as required for construction operations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for construction 
personnel. 

B. Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA Construction 
General Permit or authorities having jurisdiction, whichever is more stringent. 

C. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. 
Indicate Contractor personnel responsible for management of fire-prevention program. 
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D. Moisture-Protection Plan: Describe procedures and controls for protecting materials and construction from 
water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water absorption or 
water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for mitigating water 
intrusion into completed Work, and replacing water-damaged Work. 

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, plastering, 
and terrazzo grinding, and describe plans for dealing with water from these operations. Show 
procedures for verifying that wet construction has dried sufficiently to permit installation of finish 
materials. 

E. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the dust- and 
HVAC-control measures proposed for use, proposed locations, and proposed time frame for their 
operation. Identify further options if proposed measures are later determined to be inadequate. Include the 
following: 

1. Locations of dust-control partitions at each phase of work. 

2. HVAC system isolation schematic drawing. 

3. Location of proposed air-filtration system discharge. 

4. Waste handling procedures. 

5. Other dust-control measures. 

1.5 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric 
service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility 
before use. Obtain required certifications and permits. 

C. Accessible Temporary Egress: Comply with applicable provisions in ICC/ANSI A117.1. 

1.6 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its use as a 
construction facility before Owner's acceptance, regardless of previously assigned responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Portable Chain-Link Fencing: Minimum 2-inch , 0.148-inch-thick, galvanized-steel, chain-link fabric fencing; 
minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line posts and 2-7/8-inch-
OD corner and pull posts, with 1-5/8-inch-OD top and bottom rails. Provide galvanized-steel bases for 
supporting posts. 

B. Dust-Control Adhesive-Surface Walk-off Mats: Provide mats minimum 36 by 60 inches . 

C. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum 
flame-spread and smoke-developed indexes of 25 and 50, respectively. 
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2.2 TEMPORARY FACILITIES 

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading. 

B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and construction 
personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. 
Keep office clean and orderly. Furnish and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and 
bookcases. 

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical 
power service and 120-V ac duplex receptacles, with no fewer than one receptacle on each wall. 
Furnish room with conference table, chairs, and 4-foot-square tack and marker boards. 

3. Drinking water and private toilet. 

4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg 
F . 

5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and 
classes of fire exposures. 

B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-
contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is 
prohibited. 

2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified testing agency 
acceptable to authorities having jurisdiction, and marked for intended location and application. 

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for temporary use 
during construction, provide filter with MERV of 8 at each return-air grille in system and remove at 
end of construction and clean HVAC system as required in Section 017700 "Closeout Procedures" 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference with 
performance of the Work. Relocate and modify facilities as required by progress of the Work. 

1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary." 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer 
needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if 
necessary, to make connections for temporary services. 
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B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction. 

C. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water service 
facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition 
existing before initial use. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of construction 
personnel. Comply with requirements of authorities having jurisdiction for type, number, location, 
operation, and maintenance of fixtures and facilities. 

1. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned 
and maintained in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 

E. Heating: Provide temporary heating  required by construction activities for curing or drying of completed 
installations or for protecting installed construction from adverse effects of low temperatures or high 
humidity. Select equipment that will not have a harmful effect on completed installations or elements being 
installed. 

F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied 
areas. 

1. Prior to commencing work, isolate the HVAC system in area where work is to be performed 
according to coordination drawings. 

a. Disconnect supply and return ductwork in work area from HVAC systems servicing occupied 
areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air-filtration units, 
starting with commencement of temporary partition construction, and continuing until 
removal of temporary partitions is complete. 

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-producing 
equipment. Isolate limited work within occupied areas using portable dust-containment devices. 

3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-equipped 
vacuum equipment. 

G. Ventilation and Humidity Control: Provide temporary ventilation required by construction activities for 
curing or drying of completed installations or for protecting installed construction from adverse effects of 
high humidity. Select equipment that will not have a harmful effect on completed installations or elements 
being installed. Coordinate ventilation requirements to produce ambient condition required and minimize 
energy consumption. 

1. Provide dehumidification systems when required to reduce substrate moisture levels to level 
required to allow installation or application of finishes. 

H. Electric Power Service: Provide electric power service and distribution system of sufficient size, capacity, 
and power characteristics required for construction operations. 

1. Install electric power service overhead unless otherwise indicated. 

2. Connect temporary service to Owner's existing power source, as directed by Owner. 

I. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 
construction operations, observations, inspections, and traffic conditions. 
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1. Install and operate temporary lighting that fulfills security and protection requirements without 
operating entire system. 

2. Install lighting for Project identification sign. 

J. Telephone Service: Provide temporary telephone service in common-use facilities for use by all 
construction personnel. Install one telephone line(s) for each field office. 

1. Provide additional telephone lines for the following: 

a. Provide a dedicated telephone line for each facsimile machine in each field office. 

b. Provide one telephone line(s) for Owner's use. 

2. At each telephone, post a list of important telephone numbers. 

a. Police and fire departments. 

b. Contractor's emergency after-hours telephone number. 

3. Provide superintendent with cellular telephone or portable two-way radio for use when away from 
field office. 

K. Electronic Communication Service: Provide a desktop computer in the primary field office adequate for use 
by Architect and Owner to access Project electronic documents and maintain electronic communications.  

1. Printer: "All-in-one" unit equipped with printer server, combining color printing, photocopying, 
scanning, and faxing, or separate units for each of these three functions. 

2. Internet Service: Broadband modem, router and ISP, equipped with hardware firewall. 

3. Internet Security: Integrated software, providing software firewall, virus, spyware, phishing, and 
spam protection in a combined application. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construction area or 
within 30 feet of building lines that is noncombustible according to ASTM E 136. Comply with NFPA 
241. 

2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove 
before Substantial Completion. Personnel remaining after Substantial Completion will be permitted 
to use permanent facilities, under conditions acceptable to Owner. 

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas adequate 
for construction operations. Locate temporary roads and paved areas as indicated within construction 
limits indicated on Drawings. 

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as required 
to minimize dust. 

C. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved areas in same 
location as permanent roads and paved areas. Construct and maintain temporary roads and paved areas 
adequate for construction operations. Extend temporary roads and paved areas, within construction limits 
indicated, as necessary for construction operations. 

1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas. 
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2. Prepare subgrade and install subbase and base for temporary roads and paved areas according to 
Section 312000 "Earth Moving." 

3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before 
Substantial Completion. Repair hot-mix asphalt base-course pavement before installation of final 
course according to Section 321216 "Asphalt Paving." 

D. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

E. Parking:  Use designated areas of Owner's existing parking areas for construction personnel. 

F. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain 
Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties 
or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

G. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on Drawings. 

2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals 
seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times. 

H. Waste Disposal Facilities: Comply with requirements specified in Section 017419 "Construction Waste 
Management and Disposal." 

I. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" 
and not temporary facilities. 

J. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders are not 
adequate. 

K. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and 
maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition 
existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to 
maintain means of egress. If stairs become damaged, restore damaged areas so no evidence 
remains of correction work. 

L. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, provided 
stairs are protected and finishes restored to new condition at time of Substantial Completion. 
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3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other 
improvements at Project site and on adjacent properties, except those indicated to be removed or altered. 
Repair damage to existing facilities. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as 
required to comply with environmental regulations and that minimize possible air, waterway, and subsoil 
contamination or pollution or other undesirable effects. 

1. Comply with work restrictions specified in Section 011000 "Summary." 

C. Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA Construction 
General Permit or authorities having jurisdiction, whichever is more stringent and requirements specified in 
Section 311000 "Site Clearing." 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and 
around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy 
rains. 

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line of trees to 
protect vegetation from damage from construction operations. Protect tree root systems from damage, 
flooding, and erosion. 

F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and harboring of 
rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals 
so Project will be free of pests and their residues at Substantial Completion. Perform control operations 
lawfully, using environmentally safe materials. 

G. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure fence in a 
manner that will prevent people and animals from easily entering site except by entrance gates. 

1. Extent of Fence:  As required to enclose entire Project site or portion determined sufficient to 
accommodate construction operations and not less than indicated on Drawings. 

2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. 
Furnish one set of keys to Owner. 

H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar 
violations of security. Lock entrances at end of each work day. 

I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for 
erecting structurally adequate barricades, including warning signs and lighting. 

J. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as 
required by authorities having jurisdiction. 

K. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to 
separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, and fire-
retardant-treated plywood on construction operations side. 

2. Where fire-resistance-rated temporary partitions are indicated or are required by authorities having 
jurisdiction, construct partitions according to the rated assemblies. 

3. Insulate partitions to control noise transmission to occupied areas. 
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4. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security locks where 
openings are required. 

5. Protect air-handling equipment. 

6. Provide walk-off mats at each entrance through temporary partition. 

L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types needed to 
protect against reasonably predictable and controllable fire losses. Comply with NFPA 241; manage fire-
prevention program. 

1. Prohibit smoking in construction areas. 

2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire 
ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel at Project 
site. Review needs with local fire department and establish procedures to be followed. Instruct 
personnel in methods and procedures. Post warnings and information. 

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning sign stating 
that hoses are for fire-protection purposes only and are not to be removed. Match hose size with 
outlet size and equip with suitable nozzles. 

3.5 MOISTURE AND MOLD CONTROL 

A. Contractor's Moisture-Protection Plan: Avoid trapping water in finished work. Document visible signs of 
mold that may appear during construction. 

B. Controlled Construction Phase of Construction: After completing and sealing of the building enclosure but 
prior to the full operation of permanent HVAC systems, maintain as follows: 

1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 

2. Use permanent HVAC system to control humidity. 

3. Comply with manufacturer's written instructions for temperature, relative humidity, and exposure to 
water limits. 

a. Hygroscopic materials that may support mold growth, including wood and gypsum-based 
products, that become wet during the course of construction and remain wet for 48 hours 
are considered defective. 

b. Measure moisture content of materials that have been exposed to moisture during 
construction operations or after installation. Record readings beginning at time of exposure 
and continuing daily for 48 hours. Identify materials containing moisture levels higher than 
allowed. Report findings in writing to Architect. 

c. Remove materials that can not be completely restored to their manufactured moisture level 
within 48 hours. 

3.6 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit 
availability of temporary facilities to essential and intended uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and 
similar facilities on a 24-hour basis where required to achieve indicated results and to avoid 
possibility of damage. 

C. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight. 

D. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities 
to permanent facilities until Substantial Completion. 

E. Termination and Removal: Remove each temporary facility when need for its service has ended, when it 
has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. 
Complete or, if necessary, restore permanent construction that may have been delayed because of 
interference with temporary facility. Repair damaged Work, clean exposed surfaces, and replace 
construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. Owner 
reserves right to take possession of Project identification signs. 

2. Remove temporary roads and paved areas not intended for or acceptable for integration into 
permanent construction. Where area is intended for landscape development, remove soil and 
aggregate fill that do not comply with requirements for fill or subsoil. Remove materials 
contaminated with road oil, asphalt and other petrochemical compounds, and other substances that 
might impair growth of plant materials or lawns. Repair or replace street paving, curbs, and 
sidewalks at temporary entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout 
Procedures." 

END OF SECTION 015000 
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SECTION - 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in Project; 
product delivery, storage, and handling; manufacturers' standard warranties on products; special 
warranties; and comparable products. 

B. Related Requirements: 

1. Section 012100 "Allowances" for products selected under an allowance. 

2. Section 012300 "Alternates" for products selected under an alternate. 

3. Section 012500 "Substitution Procedures" for requests for substitutions. 

4. Section 014200 "References" for applicable industry standards for products specified. 

1.3 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from 
previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and 
terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or model 
number or other designation shown or listed in manufacturer's published product literature, that is 
current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or facility. 
Products salvaged or recycled from other projects are not considered new products. 

3. Comparable Product: Product that is demonstrated and approved through submittal process to 
have the indicated qualities related to type, function, dimension, in-service performance, physical 
properties, appearance, and other characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is named 
and accompanied by the words "basis-of-design product," including make or model number or other 
designation, to establish the significant qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics for purposes of evaluating 
comparable products of additional manufacturers named in the specification. 

1.4 ACTION SUBMITTALS 

A. Comparable Product Requests: Submit request for consideration of each comparable product. Identify 
product or fabrication or installation method to be replaced. Include Specification Section number and title 
and Drawing numbers and titles. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

PRODUCT REQUIREMENTS  Section 016000 - Page 2 
    

1. Include data to indicate compliance with the requirements specified in "Comparable Products" 
Article. 

2. Architect's Action: If necessary, Architect will request additional information or documentation for 
evaluation within one week of receipt of a comparable product request. Architect will notify 
Contractor  of approval or rejection of proposed comparable product request within 15 days of 
receipt of request, or seven days of receipt of additional information or documentation, whichever is 
later. 

a. Form of Approval: As specified in Section 013300 "Submittal Procedures." 

b. Use product specified if Architect does not issue a decision on use of a comparable product 
request within time allocated. 

B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300 "Submittal 
Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more products for use on 
Project, select product compatible with products previously selected, even if previously selected products 
were also options. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and 
loss, including theft and vandalism. Comply with manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of 
construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that are 
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, storing, 
unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and to 
determine that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a weathertight 
enclosure above ground, with ventilation adequate to prevent condensation. 

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of installation 
and concealment. 

5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and 
weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. 
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7. Provide a secure location and enclosure at Project site for storage of materials and equipment by 
Owner's construction forces. Coordinate location with Owner. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties 
required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do 
not relieve Contractor of obligations under requirements of the Contract Documents. 

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a particular 
product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights 
for Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready 
for execution. 

1. Manufacturer's Standard Form: Modified to include Project-specific information and properly 
executed. 

2. See other Sections for specific content requirements and particular requirements for submitting 
special warranties. 

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 
undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a 
complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are specified, 
provide standard products of types that have been produced and used successfully in similar 
situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications establish 
salient characteristics of products. 

6. Or Equal: For products specified by name and accompanied by the term "or equal," or "or approved 
equal," or "or approved," comply with requirements in "Comparable Products" Article to obtain 
approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Product: Where Specifications name a single manufacturer and product, provide the named 
product that complies with requirements. Comparable products or substitutions for Contractor's 
convenience will not be considered. 
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2. Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a 
product by the named manufacturer or source that complies with requirements. Comparable 
products or substitutions for Contractor's convenience will not be considered. 

3. Products: 

a. Restricted List: Where Specifications include a list of names of both manufacturers and 
products, provide one of the products listed that complies with requirements. Comparable 
products or substitutions for Contractor's convenience will not be considered unless 
otherwise indicated. 

b. Nonrestricted List: Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed product, 
that complies with requirements. Comply with requirements in "Comparable Products" 
Article for consideration of an unnamed product. 

4. Manufacturers: 

a. Restricted List: Where Specifications include a list of manufacturers' names, provide a 
product by one of the manufacturers listed that complies with requirements. Comparable 
products or substitutions for Contractor's convenience will not be considered unless 
otherwise indicated. 

b. Nonrestricted List: Where Specifications include a list of available manufacturers, provide a 
product by one of the manufacturers listed, or a product by an unnamed manufacturer, that 
complies with requirements. Comply with requirements in "Comparable Products" Article for 
consideration of an unnamed manufacturer's product. 

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on 
Drawings, and include a list of manufacturers, provide the specified or indicated product or a 
comparable product by one of the other named manufacturers. Drawings and Specifications 
indicate sizes, profiles, dimensions, and other characteristics that are based on the product named. 
Comply with requirements in "Comparable Products" Article for consideration of an unnamed 
product by one of the other named manufacturers. 

C. Visual Matching Specification: Where Specifications require "match Architect's sample", provide a product 
that complies with requirements and matches Architect's sample. Architect's decision will be final on 
whether a proposed product matches. 

1. If no product available within specified category matches and complies with other specified 
requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal 
of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from 
manufacturer's full range" or similar phrase, select a product that complies with requirements. Architect will 
select color, gloss, pattern, density, or texture from manufacturer's product line that includes both standard 
and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration: Architect will consider Contractor's request for comparable product when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests 
without action, except to record noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is 
consistent with the Contract Documents and will produce the indicated results, and that it is 
compatible with other portions of the Work. 
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2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications. Significant qualities include attributes such as performance, weight, size, durability, 
visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and addresses and names 
and addresses of architects and owners, if requested. 

5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION - 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the Work 
including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. Installation of the Work. 

4. Cutting and patching. 

5. Coordination of Owner-installed products. 

6. Progress cleaning. 

7. Starting and adjusting. 

8. Protection of installed construction. 

B. Related Requirements: 

1. Section 011000 "Summary" for limits on use of Project site. 

2. Section 013300 "Submittal Procedures" for submitting surveys. 

3. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record 
Documents, recording of Owner-accepted deviations from indicated lines and levels, and final 
cleaning. 

4. Section 024119 "Selective Demolition" for demolition and removal of selected portions of the 
building. 

5. Section 078413 "Penetration Firestopping" for patching penetrations in fire-rated construction. 

1.3 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or performance of other work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after installation of 
other work. 
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1.4 QUALITY ASSURANCE 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in jurisdiction 
where Project is located and who is experienced in providing land-surveying services of the kind indicated. 

B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction 
elements. 

1. Structural Elements: When cutting and patching structural elements, notify Architect of locations 
and details of cutting and await directions from Architect before proceeding. Shore, brace, and 
support structural elements during cutting and patching. Do not cut and patch structural elements in 
a manner that could change their load-carrying capacity or increase deflection 

2. Operational Elements: Do not cut and patch operating elements and related components in a 
manner that results in reducing their capacity to perform as intended or that results in increased 
maintenance or decreased operational life or safety. Operational elements include the following: 

a. Primary operational systems and equipment. 

b. Fire separation assemblies. 

c. Air or smoke barriers. 

d. Fire-suppression systems. 

e. Mechanical systems piping and ducts. 

f. Control systems. 

g. Communication systems. 

h. Fire-detection and -alarm systems. 

i. Conveying systems. 

j. Electrical wiring systems. 

k. Operating systems of special construction. 

3. Other Construction Elements: Do not cut and patch other construction elements or components in a 
manner that could change their load-carrying capacity, that results in reducing their capacity to 
perform as intended, or that results in increased maintenance or decreased operational life or 
safety. Other construction elements include but are not limited to the following: 

a. Water, moisture, or vapor barriers. 

b. Membranes and flashings. 

c. Exterior curtain-wall construction. 

d. Sprayed fire-resistive material. 

e. Equipment supports. 

f. Piping, ductwork, vessels, and equipment. 

g. Noise- and vibration-control elements and systems. 
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4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of 
cutting and patching. Do not cut and patch exposed construction in a manner that would, in 
Architect's opinion, reduce the building's aesthetic qualities. Remove and replace construction that 
has been cut and patched in a visually unsatisfactory manner. 

C. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in cutting 
and patching, including mechanical and electrical trades. Review areas of potential interference and 
conflict. Coordinate procedures and resolve potential conflicts before proceeding. 

D. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Comply with requirements specified in other Sections. 

1. For projects requiring compliance with sustainable design and construction practices and 
procedures, use products for patching that comply with requirements in Section 018113.13 
"Sustainable Design Requirements.” 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use 
materials that visually match in-place adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will 
provide a match acceptable to Architect for the visual and functional performance of in-place 
materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and construction 
indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence 
and location of underground utilities, mechanical and electrical systems, and other construction affecting 
the Work. 

1. Before construction, verify the location and invert elevation at points of connection of sanitary 
sewer, storm sewer, and water-service piping; underground electrical services, and other utilities. 

2. Furnish location data for work related to Project that must be performed by public utilities serving 
Project site. 

B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, 
examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for 
compliance with requirements for installation tolerances and other conditions affecting performance. 
Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections 
before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be 
installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or 
primers. 
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C. Written Report: Where a written report listing conditions detrimental to performance of the Work is required 
by other Sections, include the following: 

1. Description of the Work. 

2. List of detrimental conditions, including substrates. 

3. List of unacceptable installation tolerances. 

4. Recommended corrections. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the 
Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to Owner that is necessary to adjust, move, or relocate 
existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected 
by construction. Coordinate with authorities having jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to other 
construction, verify dimensions of other construction by field measurements before fabrication. Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on 
Drawings. 

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification 
of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a 
request for information to Architect according to requirements in Section 013100 "Project Management 
and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in 
relation to the property survey and existing benchmarks. If discrepancies are discovered, notify Architect 
promptly. 

B. General: Engage a land surveyor to lay out the Work using accepted surveying practices. 

1. Establish benchmarks and control points to set lines and levels at each story of construction and 
elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 

3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required 
dimensions. 

4. Inform installers of lines and levels to which they must comply. 

5. Check the location, level and plumb, of every major element as the Work progresses. 

6. Notify Architect when deviations from required lines and levels exceed allowable tolerances. 

7. Close site surveys with an error of closure equal to or less than the standard established by 
authorities having jurisdiction. 
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C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil 
placement, utility slopes, and rim and invert elevations. 

D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, 
column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey 
markings and elevations for use with control lines and levels. Level foundations and piers from two or more 
locations. 

E. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. 
Include beginning and ending dates and times of surveys, weather conditions, name and duty of each 
survey party member, and types of instruments and tapes used. Make the log available for reference by 
Architect. 

3.4 FIELD ENGINEERING 

A. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points 
before beginning the Work. Preserve and protect permanent benchmarks and control points during 
construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior written approval of 
Architect. Report lost or destroyed permanent benchmarks or control points promptly. Report the 
need to relocate permanent benchmarks or control points to Architect  before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base replacements 
on the original survey control points. 

B. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, referenced 
to data established by survey control points. Comply with authorities having jurisdiction for type and size of 
benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide temporary 
reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed. Restore marked construction to its 
original condition. 

3.5 INSTALLATION 

A. General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as 
indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance and ease 
of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 
unoccupied spaces. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results. Maintain 
conditions required for product performance until Substantial Completion. 
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D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in 
excess of that expected during normal conditions of occupancy. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on 
site and placement in permanent locations. 

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels. 

G. Templates: Obtain and distribute to the parties involved templates for work specified to be factory prepared 
and field installed. Check Shop Drawings of other work to confirm that adequate provisions are made for 
locating and installing products to comply with indicated requirements. 

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and 
number to securely anchor each component in place, accurately located and aligned with other portions of 
the Work. Where size and type of attachments are not indicated, verify size and type required for load 
conditions. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at heights 
directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions for 
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 
anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time 
for installation. 

I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange joints 
for the best visual effect. Fit exposed connections together to form hairline joints. 

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 CUTTING AND PATCHING 

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed with 
cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance of other 
construction, and subsequently patch as required to restore surfaces to their original condition. 

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during 
installation or cutting and patching operations, by methods and with materials so as not to void existing 
warranties. 

C. Temporary Support: Provide temporary support of work to be cut. 

D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection 
from adverse weather conditions for portions of Project that might be exposed during cutting and patching 
operations. 

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to 
adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Section 
011000 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required 
to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent 
interruption to occupied areas. 
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G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, 
including excavation, using methods least likely to damage elements retained or adjoining construction. If 
possible, review proposed procedures with original Installer; comply with original Installer's written 
recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 
chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of 
adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill. 

4. Excavating and Backfilling: Comply with requirements in applicable Sections where required by 
cutting and patching operations. 

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. 
Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or 
other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following 
performance of other work. Patch with durable seams that are as invisible as practicable. Provide 
materials and comply with installation requirements specified in other Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate 
physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into 
retained adjoining construction in a manner that will minimize evidence of patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing materials. 

b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, 
patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform 
finish, color, texture, and appearance. Remove in-place floor and wall coverings and replace with 
new materials, if necessary, to achieve uniform color and appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 
intermediate paint coats appropriate for substrate over the patch, and apply final paint coat 
over entire unbroken surface containing the patch. Provide additional coats until patch 
blends with adjacent surfaces. 

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface 
of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, 
putty, and similar materials from adjacent finished surfaces. 

3.7 OWNER-INSTALLED PRODUCTS 

A. Site Access: Provide access to Project site for Owner's construction personnel. 
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B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's 
construction personnel. 

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for Owner's 
portion of the Work. Adjust construction schedule based on a mutually agreeable timetable. Notify 
Owner if changes to schedule are required due to differences in actual construction progress. 

2. Preinstallation Conferences: Include Owner's construction personnel at preinstallation conferences 
covering portions of the Work that are to receive Owner's work. Attend preinstallation conferences 
conducted by Owner's construction personnel if portions of the Work depend on Owner's 
construction. 

3.8 PROGRESS CLEANING 

A. General: Clean Project site and work areas daily, including common areas. Enforce requirements strictly. 
Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if the 
temperature is expected to rise above 80 deg F . 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 
containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are 
working concurrently. 

B. Site: Maintain Project site free of waste materials and debris. 

C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for proper 
execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work 
area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of 
manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If 
specific cleaning materials are not recommended, use cleaning materials that are not hazardous to health 
or property and that will not damage exposed surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers 
or into waterways. Comply with waste disposal requirements in Section 017419 "Construction Waste 
Management and Disposal." 

H. During handling and installation, clean and protect construction in progress and adjoining materials already 
in place. Apply protective covering where required to ensure protection from damage or deterioration at 
Substantial Completion. 
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I. Clean and provide maintenance on completed construction as frequently as necessary through the 
remainder of the construction period. Adjust and lubricate operable components to ensure operability 
without damaging effects. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, 
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure 
during the construction period. 

3.9 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in Section 
019113 "General Commissioning Requirements." 

B. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, 
replace with new units, and retest. 

C. Adjust equipment for proper operation. Adjust operating components for proper operation without binding. 

D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace 
damaged and malfunctioning controls and equipment. 

E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality 
Requirements." 

3.10 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 
deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017300 
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SECTION - 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous construction waste. 

2. Recycling nonhazardous construction waste. 

3. Disposing of nonhazardous construction waste. 

B. Related Requirements: 

1. Section 024119 "Selective Demolition" for disposition of waste resulting from partial demolition of 
buildings, structures, and site improvements. 

2. Section 042000 "Unit Masonry" for disposal requirements for masonry waste. 

3. Section 311000 "Site Clearing" for disposition of waste resulting from site clearing and removal of 
above- and below-grade improvements. 

1.3 DEFINITIONS 

A. Construction Waste: Building and site improvement materials and other solid waste resulting from 
construction, remodeling, renovation, or repair operations. Construction waste includes packaging. 

B. Demolition Waste: Building and site improvement materials resulting from demolition or selective 
demolition operations. 

C. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or 
deposit in landfill or incinerator acceptable to authorities having jurisdiction. 

D. Recycle: Recovery of demolition or construction waste for subsequent processing in preparation for reuse. 

E. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another facility. 

F. Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation into the 
Work. 

1.4 PERFORMANCE REQUIREMENTS 

A. General: Achieve end-of-Project rates for salvage/recycling of 75 percent by weight of total non-hazardous 
solid waste generated by the Work. Practice efficient waste management in the use of materials in the 
course of the Work. Use all reasonable means to divert construction and demolition waste from landfills 
and incinerators. Facilitate recycling and salvage of materials, including the following: 
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1. Construction Waste: 
a. Masonry and CMU. 
b. Lumber. 
c. Wood sheet materials. 
d. Wood trim. 
e. Metals. 
f. Roofing. 
g. Insulation. 
h. Carpet and pad. 
i. Gypsum board. 
j. Piping. 
k. Electrical conduit. 
l. Packaging: Regardless of salvage/recycle goal indicated in "General" Paragraph above, 

salvage or recycle 100 percent of the following uncontaminated packaging materials: 
1) Paper. 
2) Cardboard. 
3) Boxes. 
4) Plastic sheet and film. 
5) Polystyrene packaging. 
6) Wood crates. 
7) Plastic pails. 

1.5 ACTION SUBMITTALS 

A. Waste Management Plan: Submit plan within 30 days of date established for the Notice of Award. 

1.6 INFORMATIONAL SUBMITTALS 

A. Waste Reduction Progress Reports: By the 1st of each month, submit report. Use Form CWM-7 for 
construction waste. Include the following information: 

1. Material category. 

2. Generation point of waste. 

3. Total quantity of waste in tons (tonnes). 

4. Quantity of waste salvaged, both estimated and actual in tons (tonnes). 

5. Quantity of waste recycled, both estimated and actual in tons (tonnes). 

6. Total quantity of waste recovered (salvaged plus recycled) in tons (tonnes). 

7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste. 

B. Waste Reduction Calculations: Before request for Substantial Completion, submit calculated end-of-
Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. 

C. Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste by 
recycling and processing facilities licensed to accept them. Include manifests, weight tickets, receipts, and 
invoices. 

D. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills and 
incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and invoices. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having jurisdiction. 
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B. Waste Management Conference: Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Review methods and procedures related to 
waste management including, but not limited to, the following: 

1. Review and discuss waste management plan including responsibilities of waste management 
coordinator. 

2. Review requirements for documenting quantities of each type of waste and its disposition. 

3. Review and finalize procedures for materials separation and verify availability of containers and 
bins needed to avoid delays. 

4. Review procedures for periodic waste collection and transportation to recycling and disposal 
facilities. 

5. Review waste management requirements for each trade. 

1.8 WASTE MANAGEMENT PLAN 

A. General: Develop a waste management plan according to ASTM E 1609 and requirements in this Section. 
Plan shall consist of waste identification, waste reduction work plan, and cost/revenue analysis.  Indicate 
quantities by weight or volume, but use same units of measure throughout waste management plan. 

B. Waste Identification: Indicate anticipated types and quantities of site-clearing and construction waste 
generated by the Work. Use Form CWM-1 for construction waste. Include estimated quantities and 
assumptions for estimates. 

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled, or disposed 
of in landfill or incinerator. Use Form CWM-3 for construction waste. Include points of waste generation, 
total quantity of each type of waste, quantity for each means of recovery, and handling and transportation 
procedures. 

1. Salvaged Materials for Reuse: For materials that will be salvaged and reused in this Project, 
describe methods for preparing salvaged materials before incorporation into the Work. 

2. Salvaged Materials for Sale: For materials that will be sold to individuals and organizations, include 
list of their names, addresses, and telephone numbers. 

3. Salvaged Materials for Donation: For materials that will be donated to individuals and 
organizations, include list of their names, addresses, and telephone numbers. 

4. Recycled Materials: Include list of local receivers and processors and type of recycled materials 
each will accept. Include names, addresses, and telephone numbers. 

5. Disposed Materials: Indicate how and where materials will be disposed of. Include name, address, 
and telephone number of each landfill and incinerator facility. 

6. Handling and Transportation Procedures: Include method that will be used for separating 
recyclable waste including sizes of containers, container labeling, and designated location where 
materials separation will be performed. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General: Implement approved waste management plan. Provide handling, containers, storage, signage, 
transportation, and other items as required to implement waste management plan during the entire 
duration of the Contract. 

1. Comply with operation, termination, and removal requirements in Section 015000 "Temporary 
Facilities and Controls." 

B. Waste Management Coordinator: Engage a waste management coordinator to be responsible for 
implementing, monitoring, and reporting status of waste management work plan. 

C. Training: Train workers, subcontractors, and suppliers on proper waste management procedures, as 
appropriate for the Work. 

1. Distribute waste management plan to everyone concerned within five days of submittal return. 

2. Distribute waste management plan to entities when they first begin work on-site. Review plan 
procedures and locations established for salvage, recycling, and disposal. 

D. Site Access and Temporary Controls: Conduct waste management operations to ensure minimum 
interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities. 

1. Designate and label specific areas on Project site necessary for separating materials that are to be 
salvaged, recycled, reused, donated, and sold. 

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust and dirt, 
environmental protection, and noise control. 

3.2 RECYCLING CONSTRUCTION WASTE, GENERAL 

A. General: Recycle paper and beverage containers used by on-site workers. 

B. Recycling Receivers and Processors: List below is provided for information only; available recycling 
receivers and processors include, but are not limited to, the following: 

1.  

C. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for recycling 
waste materials shall accrue to Contractor. 

D. Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling or reuse 
facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and 
other substances deleterious to the recycling process. 

E. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate recyclable 
waste by type at Project site to the maximum extent practical according to approved construction waste 
management plan. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until removed from 
Project site. Include list of acceptable and unacceptable materials at each container and bin. 

a. Inspect containers and bins for contamination and remove contaminated materials if found. 
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2. Stockpile processed materials on-site without intermixing with other materials. Place, grade, and 
shape stockpiles to drain surface water. Cover to prevent windblown dust. 

3. Stockpile materials away from construction area. Do not store within drip line of remaining trees. 

4. Store components off the ground and protect from the weather. 

5. Remove recyclable waste from Owner's property and transport to recycling receiver or processor. 

3.3 RECYCLING DEMOLITION WASTE 

A. Metals: Separate metals by type. 

1. Structural Steel: Stack members according to size, type of member, and length. 

2. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

B. Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry location. 
Remove edge trim and sort with other metals. Remove and dispose of fasteners. 

C. Carpet and Pad: Roll large pieces tightly after removing debris, trash, adhesive, and tack strips. 

1. Store clean, dry carpet and pad in a closed container or trailer provided by Carpet Reclamation 
Agency or carpet recycler. 

3.4 RECYCLING CONSTRUCTION WASTE 

A. Packaging: 

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry location. 

2. Polystyrene Packaging: Separate and bag materials. 

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from Project site. 
For pallets that remain on-site, break down pallets into component wood pieces and comply with 
requirements for recycling wood. 

4. Crates: Break down crates into component wood pieces and comply with requirements for recycling 
wood. 

B. Wood Materials: 

1. Clean Cut-Offs of Lumber: Grind or chip into small pieces. 

2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood. 

3.5 DISPOSAL OF WASTE 

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste 
materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities 
having jurisdiction. 

1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate 
on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas. 

B. Burning: Do not burn waste materials. 
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C. Disposal: Remove waste materials from Owner's property and legally dispose of them. 

END OF SECTION 017419 
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SECTION - 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, but not 
limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

5. Repair of the Work. 

B. Related Requirements: 

1. DFCM General Conditions 

2. Section 013233 "Photographic Documentation" for submitting final completion construction 
photographic documentation. 

3. Section 017300 "Execution" for progress cleaning of Project site. 

4. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual 
requirements. 

5. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, 
and record Product Data. 

6. Section 017900 "Demonstration and Training" for requirements for instructing Owner's personnel. 

1.3 ACTION SUBMITTALS 

A. Product Data: For cleaning agents. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

1.4 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 
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B. Certificate of Insurance: For continuing coverage. 

C. Field Report: For pest control inspection. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in other 
Sections. 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected 
(Contractor's punch list), indicating the value of each item on the list and reasons why the Work is 
incomplete. 

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to 
requesting inspection for determining date of Substantial Completion. List items below that are incomplete 
at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction permitting 
Owner unrestricted use of the Work and access to services and utilities. Include occupancy 
permits, operating certificates, and similar releases. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to 
requesting inspection for determining date of Substantial Completion. List items below that are incomplete 
at time of request. 

1. Advise Owner of pending insurance changeover requirements. 

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of 
changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and 
systems. Submit demonstration and training video recordings specified in Section 017900 
"Demonstration and Training." 

6. Advise Owner of changeover in heat and other utilities. 

7. Participate with Owner in conducting inspection and walkthrough with local emergency responders. 

8. Terminate and remove temporary facilities from Project site, along with mockups, construction 
tools, and similar elements. 

9. Complete final cleaning requirements, including touchup painting. 

10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 14 
days prior to date the work will be completed and ready for final inspection and tests. On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. 
Architect will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of 
items, either on Contractor's list or additional items identified by Architect, that must be completed or 
corrected before certificate will be issued. 
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1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete 
is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.7 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining final completion, 
complete the following: 

1. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion 
inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. 
Certified copy of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

2. Submit pest-control final inspection report. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 14 days 
prior to date the work will be completed and ready for final inspection and tests. On receipt of request, 
Architect  will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will 
prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must be 
completed or corrected before certificate will be issued. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete 
is completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List: Include name and identification of each space and area affected by construction 
operations for incomplete items and items needing correction including, if necessary, areas disturbed by 
Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order,. 

2. Organize items applying to each space by major element, including categories for ceiling, individual 
walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 

b. Date. 

c. Name of Architect. 

d. Name of Contractor. 

e. Page number. 

1.9 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work 
where commencement of warranties other than date of Substantial Completion is indicated, or when delay 
in submittal of warranties might limit Owner's rights under warranty. 

B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated 
portions of the Work that are completed and occupied or used by Owner during construction period by 
separate agreement with Contractor. 
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C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as 
necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to 
identify the product or installation. Provide a typed description of the product or installation, 
including the name of the product and the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project 
name, and name of Contractor. 

4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond 
submittal package into a single indexed electronic PDF file with links enabling navigation to each 
item. Provide bookmarked table of contents at beginning of document. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the 
surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or 
that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use 
products that comply with the California Code of Regulations maximum allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws 
and ordinances and Federal and local environmental and antipollution regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or 
unit to condition expected in an average commercial building cleaning and maintenance program. Comply 
with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including 
landscape development areas, of rubbish, waste material, litter, and other foreign 
substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign 
deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material from Project site. 

e. Remove snow and ice to provide safe access to building. 

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of 
stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior 
surfaces. Restore reflective surfaces to their original condition. 
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g. Remove debris and surface dust from limited access spaces, including roofs, plenums, 
shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 

i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according 
to manufacturer's recommendations if visible soil or stains remain. 

j. Clean transparent materials, including mirrors and glass in doors and windows. Remove 
glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and 
glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 

l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar 
equipment. Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from 
water exposure. 

n. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of 
diffusers, registers, and grills. 

o. Clean ducts, blowers, and coils if units were operated without filters during construction or 
that display contamination with particulate matter on inspection. 

1) Clean HVAC system in compliance with NADCA Standard 1992-01. Provide written 
report on completion of cleaning. 

p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 

q. Leave Project clean and ready for occupancy. 

C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and 
Controls." Prepare written report. 

D. Construction Waste Disposal: Comply with waste disposal requirements inSection 017419 "Construction 
Waste Management and Disposal." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of Substantial 
Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing defective parts, 
refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating 
equipment. Where damaged or worn items cannot be repaired or restored, provide replacements. Remove 
and replace operating components that cannot be repaired. Restore damaged construction and permanent 
facilities used during construction to specified condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged 
transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace 
finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including mechanical and 
electrical nameplates. Remove paint applied to required labels and identification. 
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3. Replace parts subject to operating conditions during construction that may impede operation or 
reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy 
starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures. 

END OF SECTION 017700 
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SECTION - 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and maintenance 
manuals, including the following: 

1. Operation and maintenance documentation directory. 

2. Operation manuals for systems, subsystems, and equipment. 

B. Related Requirements: 

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation and 
maintenance manuals. 

2. Section 019113 "General Commissioning Requirements" for verification and compilation of data 
into operation and maintenance manuals. 

1.3 DEFINITIONS 

A. System: An organized collection of parts, equipment, or subsystems united by regular interaction. 

B. Subsystem: A portion of a system with characteristics similar to a system. 

1.4 CLOSEOUT SUBMITTALS 

A. Manual Content: Operations and maintenance manual content is specified in individual Specification 
Sections to be reviewed at the time of Section submittals. Submit reviewed manual content formatted and 
organized as required by this Section. 

1. Architect and Commissioning Authority will comment on whether content of operations and 
maintenance submittals are acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions and field 
conditions. 

B. Format: Submit operations and maintenance manuals in the following format: 

1. PDF electronic file. Assemble each manual into a composite electronically indexed file. Submit on 
digital media acceptable to Architect. 

a. Name each indexed document file in composite electronic index with applicable item name. 
Include a complete electronically linked operation and maintenance directory. 

b. Enable inserted reviewer Comments on draft submittals. 
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2. Three paper copies. Include a complete operation and maintenance directory. Enclose title pages 
and directories in clear plastic sleeves. Architect will return two copies. 

C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing 
demonstration and training. Architect and Commissioning Authority will comment on whether general 
scope and content of manual are acceptable. 

D. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for Substantial 
Completion and at least 15 days before commencing demonstration and training. Architect and 
Commissioning Authority will return copy with comments. 

1. Correct or revise each manual to comply with Architect's and Commissioning Authority's 
comments. Submit copies of each corrected manual within 15 days of receipt of Architect's and 
Commissioning Authority's comments and prior to commencing demonstration and training. 

PART 2 - PRODUCTS 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and maintenance data and 
materials, listing items and their location to facilitate ready access to desired information. Include a section 
in the directory for each of the following: 

1. List of documents. 

2. List of systems. 

3. List of equipment. 

4. Table of contents. 

B. List of Systems and Subsystems: List systems alphabetically. Include references to operation and 
maintenance manuals that contain information about each system. 

C. List of Equipment: List equipment for each system, organized alphabetically by system. For pieces of 
equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance manual. 

E. Identification: In the documentation directory and in each operation and maintenance manual, identify each 
system, subsystem, and piece of equipment with same designation used in the Contract Documents. If no 
designation exists, assign a designation according to ASHRAE Guideline 4, "Preparation of Operating and 
Maintenance Documentation for Building Systems." 

2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Organization: Unless otherwise indicated, organize each manual into a separate section for each system 
and subsystem, and a separate section for each piece of equipment not part of a system. Each manual 
shall contain the following materials, in the order listed: 

1. Title page. 

2. Table of contents. 

3. Manual contents. 

B. Title Page: Include the following information: 

1. Subject matter included in manual. 
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2. Name and address of Project. 

3. Name and address of Owner. 

4. Date of submittal. 

5. Name and contact information for Contractor. 

6. Name and contact information for Construction Manager. 

7. Name and contact information for Architect. 

8. Name and contact information for Commissioning Authority. 

9. Names and contact information for major consultants to the Architect that designed the systems 
contained in the manuals. 

10. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents: List each product included in manual, identified by product name, indexed to the 
content of the volume, and cross-referenced to Specification Section number in Project Manual. 

1. If operation or maintenance documentation requires more than one volume to accommodate data, 
include comprehensive table of contents for all volumes in each volume of the set. 

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by system, 
subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and 
components of one system into a single binder. 

E. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF file for 
each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of 
paper documents is required, configure scanned file for minimum readable file size. 

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file names. 
Name document files to correspond to system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each system and subsystem into individual 
composite bookmarked files, then create composite manual, so that resulting bookmarks reflect the 
system, subsystem, and equipment names in a readily navigated file tree. Configure electronic 
manual to display bookmark panel on opening file. 

F. Menu System and Navigation:  
1. Submit manuals in the form of a menu driven system accessing electronic PDF files for each 

manual. 
2. Bookmarks: Enable bookmarking of individual documents. Bookmark the Table of Contents of each 

manual. Configure electronic manual to display bookmark panel on opening file.  Bookmarks will be 
included to reflect the navigation of the menu system.   

3. List of Systems and Subsystems: List systems alphabetically. Include references to operation and 
maintenance manuals that contain information about each system. 

G. File Conventions 
1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of 

paper documents is required, configure scanned file for a 300 dpi readable file size. 
2. All scanned files will be Optical Character Recognized (OCR), such that the documents will be text 

searchable. 
3. File Names: Name document files to correspond to system, subsystem, and equipment names 

used in electronic manual menus and indexes. 
4. File indexes will be created in Adobe Acrobat or Blue Beam software systems.  
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H. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes. 

1. Binders: Heavy-duty, three-ring, vinyl-covered, post-type binders, in thickness necessary to 
accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to 
hold label describing contents and with pockets inside covers to hold folded oversize sheets. 

a. If two or more binders are necessary to accommodate data of a system, organize data in 
each binder into groupings by subsystem and related components. Cross-reference other 
binders if necessary to provide essential information for proper operation or maintenance of 
equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, subject matter of contents, and indicate 
Specification Section number on bottom of spine. Indicate volume number for multiple-
volume sets. 

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. Mark each 
tab to indicate contents. Include typed list of products and major components of equipment 
included in the section on each divider, cross-referenced to Specification Section number and title 
of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic software 
storage media for computerized electronic equipment. 

4. Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper. 

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and use as 
foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert 
typewritten pages indicating drawing titles, descriptions of contents, and drawing locations. 

2.3 OPERATION MANUALS 

A. Content: In addition to requirements in this Section, include operation data required in individual 
Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. Use designations for systems and equipment 
indicated on Contract Documents. 

2. Performance and design criteria if Contractor has delegated design responsibility. 

3. Operating standards. 

4. Operating procedures. 

5. Operating logs. 

6. Wiring diagrams. 

7. Control diagrams. 

8. Piped system diagrams. 

9. Precautions against improper use. 
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10. License requirements including inspection and renewal dates. 

B. Descriptions: Include the following: 

1. Product name and model number. Use designations for products indicated on Contract Documents. 

2. Manufacturer's name. 

3. Equipment identification with serial number of each component. 

4. Equipment function. 

5. Operating characteristics. 

6. Limiting conditions. 

7. Performance curves. 

8. Engineering data and tests. 

9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures: Include the following, as applicable: 

1. Startup procedures. 

2. Equipment or system break-in procedures. 

3. Routine and normal operating instructions. 

4. Regulation and control procedures. 

5. Instructions on stopping. 

6. Normal shutdown instructions. 

7. Seasonal and weekend operating instructions. 

8. Required sequences for electric or electronic systems. 

9. Special operating instructions and procedures. 

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed. 

E. Piped Systems: Diagram piping as installed, and identify color-coding where required for identification. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Operation and Maintenance Documentation Directory: Prepare a separate manual that provides an 
organized reference to emergency, operation, and maintenance manuals. 

B. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance data 
indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a 
system. 
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1. Engage a factory-authorized service representative to assemble and prepare information for each 
system, subsystem, and piece of equipment not part of a system. 

2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual 
for use by Owner's operating personnel. 

C. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only sheets 
pertinent to product or component installed. Mark each sheet to identify each product or component 
incorporated into the Work. If data include more than one item in a tabular format, identify each item using 
appropriate references from the Contract Documents. Identify data applicable to the Work and delete 
references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and where the 
information is necessary for proper operation and maintenance of equipment or systems. 

D. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of 
component parts of equipment and systems and to illustrate control sequence and flow diagrams. 
Coordinate these drawings with information contained in record Drawings to ensure correct illustration of 
completed installation. 

1. Do not use original project record documents as part of operation and maintenance manuals. 

2. Comply with requirements of newly prepared record Drawings in Section 017839 "Project Record 
Documents." 

E. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

END OF SECTION 017823 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

PROJECT RECORD DOCUMENTS  Section 017839 - Page 1 
    

 

SECTION - 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, including the 
following: 

1. Record Drawings. 

B. Related Requirements: 

1. Section 017300 "Execution" for final property survey. 

2. Section 017700 "Closeout Procedures" for general closeout procedures. 

3. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual 
requirements. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Comply with the following: 

1. Number of Copies: Submit one set(s) of marked-up record prints. 

2. Number of Copies: Submit copies of record Drawings as follows: 
a. Submit one paper-copy set(s) of marked-up record prints. 
b. Submit PDF electronic files of scanned record prints and one of file prints. 

B. Record Specifications: Submit one paper copy of Project's Specifications, including addenda and contract 
modifications. 

C. Record Product Data: Submit one paper copy of each submittal. 

1. Where record Product Data are required as part of operation and maintenance manuals, submit 
duplicate marked-up Product Data as a component of manual. 

D. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-keeping 
requirements and submittals in connection with various construction activities. Submit one paper copy of 
each submittal. 

E. Reports: Submit written report indicating items incorporated into project record documents concurrent with 
progress of the Work, including revisions, concealed conditions, field changes, product selections, and 
other notations incorporated. 
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PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, 
incorporating new and revised drawings as modifications are issued. 

1. Preparation: Mark record prints to show the actual installation where installation varies from that 
shown originally. Require individual or entity who obtained record data, whether individual or entity 
is Installer, subcontractor, or similar entity, to provide information for preparation of corresponding 
marked-up record prints. 

a. Give particular attention to information on concealed elements that would be difficult to 
identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 

c. Record data as soon as possible after obtaining it. 

d. Record and check the markup before enclosing concealed installations. 

e. Cross-reference record prints to corresponding archive photographic documentation. 

2. Content: Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 

b. Revisions to details shown on Drawings. 

c. Depths of foundations below first floor. 

d. Locations and depths of underground utilities. 

e. Revisions to routing of piping and conduits. 

f. Revisions to electrical circuitry. 

g. Actual equipment locations. 

h. Duct size and routing. 

i. Locations of concealed internal utilities. 

j. Changes made by Change Order or Construction Change Directive. 

k. Changes made following Architect's written orders. 

l. Details not on the original Contract Drawings. 

m. Field records for variable and concealed conditions. 

n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel 
proficient at recording graphic information in production of marked-up record prints. 

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between 
changes for different categories of the Work at same location. 
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5. Mark important additional information that was either shown schematically or omitted from original 
Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and 
similar identification, where applicable. 

B. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" 
in a prominent location. 

1. Record Prints: Organize record prints and newly prepared record Drawings into manageable sets. 
Bind each set with durable paper cover sheets. Include identification on cover sheets. 

2. Format: Annotated PDF electronic file with comment function enabled. 

3. Record Digital Data Files: Organize digital data information into separate electronic files that 
correspond to each sheet of the Contract Drawings. Name each file with the sheet identification. 
Include identification in each digital data file. 

4. Identification: As follows: 

a. Project name. 

b. Date. 

c. Designation "PROJECT RECORD DRAWINGS." 

d. Name of Architect. 

e. Name of Contractor. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording: Maintain one copy of each submittal during the construction period for project record document 
purposes. Post changes and revisions to project record documents as they occur; do not wait until end of 
Project. 

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the field office 
apart from the Contract Documents used for construction. Do not use project record documents for 
construction purposes. Maintain record documents in good order and in a clean, dry, legible condition, 
protected from deterioration and loss. Provide access to project record documents for Architect's  
reference during normal working hours. 

END OF SECTION 017839 
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SECTION - 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, including 
the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 

2. Training in operation and maintenance of systems, subsystems, and equipment. 

3. Demonstration and training video recordings. 

B. Allowances: Furnish demonstration and training instruction time under the Demonstration and Training 
Allowance as specified in Section 012100 "Allowances." 

C. Unit Price for Instruction Time: Length of instruction time will be measured by actual time spent performing 
demonstration and training in required location. No payment will be made for time spent assembling 
educational materials, setting up, or cleaning up. See requirements in Section 012200 "Unit Prices." 

1.3 INFORMATIONAL SUBMITTALS 

A. Instruction Program: Submit outline of instructional program for demonstration and training, including a list 
of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' 
names for each training module. Include learning objective and outline for each training module. 

1. Indicate proposed training modules using manufacturer-produced demonstration and training video 
recordings for systems, equipment, and products in lieu of video recording of live instructional 
module. 

B. Qualification Data: For facilitatorinstructorvideographer. 

C. Attendance Record: For each training module, submit list of participants and length of instruction time. 

D. Evaluations: For each participant and for each training module, submit results and documentation of 
performance-based test. 

1.4 CLOSEOUT SUBMITTALS 

A. Demonstration and Training Video Recordings: Submit two copies within seven days of end of each 
training module. 

1. Identification: On each copy, provide an applied label with the following information: 

a. Name of Project. 
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b. Name and address of videographer. 

c. Name of Architect. 

d. Name of Construction Manager. 

e. Name of Contractor. 

f. Date of video recording. 

2. Transcript: Prepared and bound in format matching operation and maintenance manuals. Mark 
appropriate identification on front and spine of each binder. Include a cover sheet with same label 
information as the corresponding video recording. Include name of Project and date of video 
recording on each page. 

3. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label information as 
the corresponding video recording and a table of contents with links to corresponding training 
components. Include name of Project and date of video recording on each page. 

4. At completion of training, submit complete training manual(s) for Owner's usein PDF electronic file 
format on compact disc. 

1.5 QUALITY ASSURANCE 

A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance personnel 
in a training program similar in content and extent to that indicated for this Project, and whose work has 
resulted in training or education with a record of successful learning performance. 

B. Instructor Qualifications: A factory-authorized service representative, complying with requirements in 
Section 014000 "Quality Requirements," experienced in operation and maintenance procedures and 
training. 

C. Videographer Qualifications: A professional videographer who is experienced photographing 
demonstration and training events similar to those required. 

D. Preinstruction Conference: Conduct conference at Project site to comply with requirements in Section 
013100 "Project Management and Coordination." Review methods and procedures related to 
demonstration and training including, but not limited to, the following: 

1. Inspect and discuss locations and other facilities required for instruction. 

2. Review and finalize instruction schedule and verify availability of educational materials, instructors' 
personnel, audiovisual equipment, and facilities needed to avoid delays. 

3. Review required content of instruction. 

4. For instruction that must occur outside, review weather and forecasted weather conditions and 
procedures to follow if conditions are unfavorable. 

1.6 COORDINATION 

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize 
disrupting Owner's operations and to ensure availability of Owner's personnel. 

B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and 
course content. 
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C. Coordinate content of training modules with content of approved emergency, operation, and maintenance 
manuals. Do not submit instruction program until operation and maintenance data has been reviewed and 
approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure: Develop an instruction program that includes individual training modules for each 
system and for equipment not part of a system, as required by individual Specification Sections. 

B. Training Modules: Develop a learning objective and teaching outline for each module. Include a description 
of specific skills and knowledge that participant is expected to master. For each module, include instruction 
for the following as applicable to the system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria: Include the following: 

a. System, subsystem, and equipment descriptions. 

b. Performance and design criteria if Contractor is delegated design responsibility. 

c. Operating standards. 

d. Regulatory requirements. 

e. Equipment function. 

f. Operating characteristics. 

g. Limiting conditions. 

h. Performance curves. 

2. Documentation: Review the following items in detail: 

a. Emergency manuals. 

b. Operations manuals. 

c. Maintenance manuals. 

d. Project record documents. 

e. Identification systems. 

f. Warranties and bonds. 

g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies: Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error messages. 

b. Instructions on stopping. 

c. Shutdown instructions for each type of emergency. 

d. Operating instructions for conditions outside of normal operating limits. 
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e. Sequences for electric or electronic systems. 

f. Special operating instructions and procedures. 

4. Operations: Include the following, as applicable: 

a. Startup procedures. 

b. Equipment or system break-in procedures. 

c. Routine and normal operating instructions. 

d. Regulation and control procedures. 

e. Control sequences. 

f. Safety procedures. 

g. Instructions on stopping. 

h. Normal shutdown instructions. 

i. Operating procedures for emergencies. 

j. Operating procedures for system, subsystem, or equipment failure. 

k. Seasonal and weekend operating instructions. 

l. Required sequences for electric or electronic systems. 

m. Special operating instructions and procedures. 

5. Adjustments: Include the following: 

a. Alignments. 

b. Checking adjustments. 

c. Noise and vibration adjustments. 

d. Economy and efficiency adjustments. 

6. Troubleshooting: Include the following: 

a. Diagnostic instructions. 

b. Test and inspection procedures. 

7. Maintenance: Include the following: 

a. Inspection procedures. 

b. Types of cleaning agents to be used and methods of cleaning. 

c. List of cleaning agents and methods of cleaning detrimental to product. 

d. Procedures for routine cleaning 
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e. Procedures for preventive maintenance. 

f. Procedures for routine maintenance. 

g. Instruction on use of special tools. 

8. Repairs: Include the following: 

a. Diagnosis instructions. 

b. Repair instructions. 

c. Disassembly; component removal, repair, and replacement; and reassembly instructions. 

d. Instructions for identifying parts and components. 

e. Review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and training module. 
Assemble training modules into a training manual organized in coordination with requirements in Section 
017823 "Operation and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

3.2 INSTRUCTION 

A. Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to coordinate 
instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, 
and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, 
subsystems, and equipment not part of a system. 

1. Architect will furnish an instructor to describe basis of system design, operational requirements, 
criteria, and regulatory requirements. 

2. Owner will furnish an instructor to describe Owner's operational philosophy. 

3. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires seasonal 
operation, provide similar instruction at start of each season. 

1. Schedule training with Owner with at least seven days' advance notice. 

D. Training Location and Reference Material: Conduct training on-site in the completed and fully operational 
facility using the actual equipment in-place. Conduct training using final operation and maintenance data 
submittals. 

E. Evaluation: At conclusion of each training module, assess and document each participant's mastery of 
module by use ofa demonstration performance-based test. 

F. Cleanup: Collect used and leftover educational materials and remove from Project site. Remove 
instructional equipment. Restore systems and equipment to condition existing before initial training use. 
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3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. General: Engage a qualified commercial videographer to record demonstration and training video 
recordings. Record each training module separately. Include classroom instructions and demonstrations, 
board diagrams, and other visual aids, but not student practice. 

1. At beginning of each training module, record each chart containing learning objective and lesson 
outline. 

B. Video: Provide minimum 640 x 480 video resolution converted toformat file type acceptable to Owner, on 
electronic media. 

1. Electronic Media: Read-only format compact disc acceptable to Owner, with commercial-grade 
graphic label. 

2. File Hierarchy: Organize folder structure and file locations according to project manual table of 
contents. Provide complete screen-based menu. 

3. File Names: Utilize file names based upon name of equipment generally described in video 
segment, as identified in Project specifications. 

4. Contractor and Installer Contact File: Using appropriate software, create a file for inclusion on the 
Equipment Demonstration and Training DVD that describes the following for each Contractor 
involved on the Project, arranged according to Project table of contents: 

a. Name of Contractor/Installer. 

b. Business address. 

c. Business phone number. 

d. Point of contact. 

e. E-mail address. 

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to adequately 
cover area of demonstration and training. Display continuous running time. 

1. Film training session(s) in segments not to exceed 15 minutes. 

a. Produce segments to present a single significant piece of equipment per segment. 

b. Organize segments with multiple pieces of equipment to follow order of Project Manual table 
of contents. 

c. Where a training session on a particular piece of equipment exceeds 15 minutes, stop 
filming and pause training session. Begin training session again upon commencement of 
new filming segment. 

D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment markings are 
clearly visible prior to recording. 

1. Furnish additional portable lighting as required. 

E. Narration: Describe scenes on video recording bydubbing audio narration off-site after video recording is 
recorded. Include description of items being viewed. 

F. Transcript: Provide a transcript of the narration. Display images and running time captured from videotape 
opposite the corresponding narration segment. 
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G. Preproduced Video Recordings: Provide video recordings used as a component of training modules in 
same format as recordings of live training. 

END OF SECTION 017900 
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SECTION - 018113.13 - SUSTAINALE DESIGN REQUIREMENTS  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements and procedures for compliance with certain sustainability 
requirements and standards of the Utah State High Performance Building Rating System. While some 
requirements may align with those of the LEED Building Rating System, this project will not be submitted 
for certification through USGBC/GBCI. 

1.3 DEFINITIONS 

A. Chain-of-Custody Certificates: Certificates signed by manufacturers certifying that wood used to make 
products was obtained from forests certified by an FSC-accredited certification body to comply with FSC 
STD-01-001, "FSC Principles and Criteria for Forest Stewardship." Certificates shall include evidence that 
manufacturer is certified for chain of custody by an FSC-accredited certification body. 

B. Agrifiber products: are made from agricultural fiber. Examples include particleboard, medium-density 
fiberboard (MDF), plywood, oriented-strand board (OSB), wheatboard, and strawboard. 

C. Composite wood: consists of wood or plant particles or fibers bonded by a synthetic resin or binder. 
Examples include particleboard, medium-density fiberboard (MDF), plywood, oriented-strand board (OSB, 
wheatboard, and strawboard.  

D. Emittance: see Solar Reflectance Index 

E. Emissivity: the ratio of th eradiation emitted by a surface to the radiation emitted by a black body at the same 
temperature. 

F. Flat paints and coatings:  When gloss is not indicated, if the 60° specular gloss level is less than 5, the paint 
or coating is considered flat.  Gloss reading is determined by ASTM D523-89, Standard Test Method for 
Specular Gloss. 

G. Forest Stewardship Council (FSC): Forest Stewardship Council is an international non-profit organization 
founded to support environmentally appropriate, socially beneficial, and economically viable management of 
the world's forests.  One of the Forest Stewardship Council's principal activities is the accreditation and 
monitoring of certification bodies working to FSC standards.  Based on these standards, FSC has developed 
an international labeling scheme for forest products. 

H. Global Warming Potential (GWPr): refrigerant’s potential to cause global warming, estimated on a scale of 0 
to 12,000 lbCO2/lbr. 

I. Interior of building: for the purposes of low-emitting materials for sustainability (VOCs and urea-
formaldehyde), interior refers to the inside of the weatherproofing system. 

J. Minimum Efficiency Reporting Value (MERV): is a filter rating established by the American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE 52.2-1999, Method of Testing General 
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Ventilation Air Cleaning Devices for Removal Efficiency by Particle Size). MERV categories range from 1 
(very low efficiency) to 16 (very high). 

K. Non-Flat Paints and Coatings:  Gloss or semi-gloss finished paints and coatings.  When gloss is not 
indicated, if the 60° specular gloss level is greater than 5, the paint or coating is considered non-flat.  Gloss 
reading is determined by ASTM D523-89, Standard Test Method for Specular Gloss. 

L. Ozone Depletion Potential of Refrigerant (ODPr): refrigerant’s potential to cause ozone depletion, estimated 
on a scale of 0 to 0.2 lbCFC11/lbr. 

M. Recycled Content: is the proportion, by mass, of pre-consumer or postconsumer recycled material in a 
product. (ISO 14021) 

N. Sealant: has adhesive properties and is formulated primarily to fill, seal, or waterproof gaps or joints 
between 2 surfaces. Sealants include sealant primers and caulks. (SCAQMD Rule 1168) 

O. Sealer: are coatings applied to either block materials from penetrating into or leaching out of a substrate, to 
prevent subsequent coatings from being absorbed by the substrate, or to harm to subsequent coatings by 
materials in the substrate. 

P. Solar Reflectance Index (SRI): a measure of the material’s ability to reflect solar heat, as shown by a small 
temperature rise. Standard black (reflectance 0.05, emittance 0.90) is 0 and standard white (reflectance 
0.80, emittance 0.90) is 100. For example, a standard black surface has a temperature rise of 90°F (50°C) in 
full sun, and a standard white surface has a temperature rise of 14.6°F (8.1°C). One the maximum 
temperature rise of a given material has been computed, the SRI can be calculated by interpolating between 
the values for white and black. Materials with the highest SRI values are the coolest choices for paving. 
Because of the way SRI is defined, particularly hot materials can even take slightly negative values, and 
particularly cool materials can even exceed 100. (Lawrence Berkeley National Laboratory Cool Roofing 
Materials Database) To calculate the SRI for a given material, obtain the reflectance value and emittance 
value for the material. SRI is calculated according to ASTM E 1980-01. Reflectance is measured according 
to ASTM E 903, ASTM E 1918, or ASTM C 1549. Emittance is measured according to ASTM E 408 or 
ASTM C 1371.  

Q. Urea formaldehyde: a combination of urea and formaldehyde that is used in some glues and may emit 
formaldehyde at room temperature. 

R. Urea-formaldehyde Resin: A clear thermosetting resin in the amino family made from urea [CO(NH2)2] and 
formaldehyde [HCHO] and used in electrical fittings, adhesives, and finishes.  It is a very hard, scratch-
resistant material with good chemical resistance, good electrical qualities and heat resistance. The liquid 
and dried thermoset resins find extensive uses in laminates and chemically resistant coatings. The molding 
compounds are formed into rigid electrical and decorative products.  Formaldehyde was identified as a toxic 
air contaminant by the California Air Resources Board in 1992. The following compounds are often used in 
place of urea-formaldehyde, and at this time are allowed for composite wood adhesives: phenolic resins, 
phenol-formaldehyde; Resorcinol/ Bakelite; Melamine (a nitrogen compound); Tannin-formaldehydes; 
Epoxies.  (Exterior grade plywood often uses phenol-formaldehyde rather than urea-formaldehyde.) 

S. Volatile Organic Compounds (VOCs): are carbon compounds that participate in atmospheric photochemical 
reactions (excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and 
ammonium carbonate). The compounds vaporize (become a gas) at normal room temperature. Limit units 
are indicated in grams/Liter (g/L) for adhesives, sealants, paints & coatings (1 pound/gallon = 119.8 g/L).  
Units for carpet systems are indicated in mg/m² ·hr, or milligrams emitted from a square meter of carpet 
component during one hour. 

T. Rapidly Renewable Materials: agricultural products, both fiber and animal, that take 10 years or less to grow 
or raise and can be harvested in a sustainable fashion.  

U. Regional Materials: Materials that have been extracted, harvested, or recovered, as well as manufactured, 
within 500 miles (800 km) of Project site. If only a fraction of a product or material is 
extracted/harvested/recovered and manufactured locally, then only that percentage (by weight) shall 
contribute to the regional value. 
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V. Recycled Content: The recycled content value of a material assembly shall be determined by weight. The 
recycled fraction of the assembly is then multiplied by the cost of assembly to determine the recycled 
content value. 

1. "Post-consumer" material is defined as waste material generated by households or by commercial, 
industrial, and institutional facilities in their role as end users of the product, which can no longer be 
used for its intended purpose. 

2. "Pre-consumer" material is defined as material diverted from the waste stream during the 
manufacturing process. Excluded is reutilization of materials such as rework, regrind, or scrap 
generated in a process and capable of being reclaimed within the same process that generated it.  

3. Spills and scraps from the original manufacturing process that are combined with other constituents 
after a minimal amount of reprocessing for use in further production of the same product are not 
recycled materials.  

4. Discarded materials from one manufacturing process that are used as constituents in another 
manufacturing process are pre-consumer recycled materials. 

 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Respond to questions and requests from Architect and the USGBC regarding sustainability that are the 
responsibility of the Contractor, that depend on product selection or product qualities, or that depend on 
Contractor's. Document responses as informational submittals. 

1.5 ACTION SUBMITTALS 

A. General: Submit additional sustainability submittals required by other Specification Sections. 

B. Sustainability Documentation Submittals: 

1. Construction Waste Management: Comply with Section 017419 "Construction Waste Management 
and Disposal." 

2. Recycled Content: Product data and certification letter from product manufacturers indicating 
percentages by weight of post-consumer and pre-consumer recycled content for products having 
recycled content.  

3. Regional Materials: Product data for regional materials indicating location and distance from Project 
of material manufacturer and point of extraction, harvest, or recovery for each raw material. 

4. FSC Wood: Product data and chain-of-custody certificates for products containing certified wood.  

5. Indoor Air Quality Management During Construction: 

a. Construction indoor-air-quality management plan. 

b. Product data for temporary filtration media. 

c. Product data for filtration media used during occupancy. 

d. Provide a completed weekly checklist of the SMACNA IAQ control measures reviewed and 
employed, documenting implementation of the indoor-air-quality management measures, 
such as protection of ducts and on-site stored or installed absorptive materials. 

6. Phased Building Flush: 

a. Signed statement describing the building air flush-out procedures including the dates when 
flush-out was begun and completed and statement that filtration media was replaced after 
flush-out. 
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b. Product data for filtration media used during flush-out and during occupancy. 

7. Adhesives and Sealants: Product data for adhesives and sealants used inside the weatherproofing 
system indicating VOC content of each product used. 

8. Paints, Primers and Coatings: Product data for paints and coatings used inside the weatherproofing 
system indicating VOC content of each product used. 

9. No Added Urea Formaldehyde (NAUF): Product data for products containing composite wood or 
agrifiber products or laminating adhesives or glues indicating that they do not contain urea-
formaldehyde resin. 

1.6 INFORMATIONAL SUBMITTALS 

A. Sustainability Action Plans: Provide preliminary submittals within 30 days of date established Notice to 
Proceed indicating how the following requirements will be met: 

1. Construction Waste Management: Waste management plan complying with Section 017419 
"Construction Waste Management and Disposal." 

2. Recycled Content: List of proposed materials with recycled content. Indicate cost, post-consumer 
recycled content, and pre-consumer recycled content for each product having recycled content. 

3. Regional Materials: List of proposed regional materials. Identify each regional material, including its 
source, cost, and the fraction by weight that is considered regional. 

4. FSC Wood: List of proposed certified wood products. Indicate each product containing certified 
wood, including its source and cost of certified wood products. 

5. Construction Indoor Air Quality: Construction indoor-air-quality management plan. 

B. Sustainability Progress Reports: Concurrent with each Application for Payment, submit reports comparing 
actual construction and purchasing activities with action plans/updates for the following: 

1. Construction Waste Management: Monthly waste reduction progress reports complying with 
Section 017419 "Construction Waste Management and Disposal." 

2. Construction IAQ Management: During construction meet or exceed the recommended Control 
Measures of the Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 
IAQ Guidelines for Occupied Buildings under Construction, 2nd Edition 2007, ANSI/SMACNA 008-
2008 (Chapter 3). Provide weekly checklist showing evidence of a weekly walk-through reviewing 
measures implemented. Checklists to be compiled and provided to the Architect on a monthly 
basis. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Provide products and procedures necessary to meet sustainability requirements in this Section.. 

2.2 RECYCLED CONTENT OF MATERIALS 

A. Building materials shall have recycled content when possible such that post-consumer recycled content 
plus one-half of pre-consumer recycled content for Project constitutes a minimum of 10 percent of cost of 
materials used for Project. Product documentation of recycled content to be provided to Architect. No 
calculations of total project recycled content are required.  
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2.3 REGIONAL MATERIALS 

A. Not less than 10 percent of building materials (by cost) shall be regional materials. Product documentation 
of regional materials to be provided to Architect. No calculations of total project regional materials are 
required.  

2.4 CERTIFIED WOOD 

A. Not less than 50 percent (by cost) of wood-based materials shall be produced from wood obtained from 
forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles 
and Criteria for Forest Stewardship." 

1. Wood-based materials include, but are not limited to, the following materials when made from 
wood, engineered wood products, or wood-based panel products: 

a. Rough carpentry. 

b. Miscellaneous carpentry. 

c. Heavy timber construction. 

d. Wood decking. 

e. Metal-plate-connected wood trusses. 

f. Structural glued-laminated timber. 

g. Finish carpentry. 

h. Architectural woodwork. 

i. Wood paneling. 

j. Wood veneer wall covering. 

k. Wood flooring. 

l. Wood lockers. 

m. Wood cabinets. 

n. Furniture. 

2.5 LOW-EMITTING MATERIALS 

A. For field applications that are inside the weatherproofing system, adhesives and sealants shall comply with 
the following VOC content limits when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Wood Glues: 30 g/L. 

2. Metal-to-Metal Adhesives: 30 g/L. 

3. Adhesives for Porous Materials (Except Wood): 50 g/L. 

4. Subfloor Adhesives: 50 g/L. 

5. Plastic Foam Adhesives: 50 g/L. 
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6. Carpet Adhesives: 50 g/L. 

7. Carpet Pad Adhesives: 50 g/L. 

8. VCT and Asphalt Tile Adhesives: 50 g/L. 

9. Cove Base Adhesives: 50 g/L. 

10. Gypsum Board and Panel Adhesives: 50 g/L. 

11. Rubber Floor Adhesives: 60 g/L. 

12. Ceramic Tile Adhesives: 65 g/L. 

13. Multipurpose Construction Adhesives: 70 g/L. 

14. Fiberglass Adhesives: 80 g/L. 

15. Contact Adhesive: 80 g/L. 

16. Structural Glazing Adhesives: 100 g/L. 

17. Wood Flooring Adhesive: 100 g/L. 

18. Structural Wood Member Adhesive: 140 g/L. 

19. Single-Ply Roof Membrane Adhesive: 250 g/L. 

20. Special-Purpose Contact Adhesive (contact adhesive that is used to bond melamine-covered 
board, metal, unsupported vinyl, rubber, or wood veneer 1/16 inch or less in thickness to any 
surface): 250 g/L. 

21. Top and Trim Adhesive: 250 g/L. 

22. Plastic Cement Welding Compounds: 250 g/L. 

23. ABS Welding Compounds: 325 g/L. 

24. CPVC Welding Compounds: 490 g/L. 

25. PVC Welding Compounds: 510 g/L. 

26. Adhesive Primer for Plastic: 550 g/L. 

27. Sheet-Applied Rubber Lining Adhesive: 850 g/L. 

28. Aerosol Adhesive, General-Purpose Mist Spray: 65 percent by weight. 

29. Aerosol Adhesive, General-Purpose Web Spray: 55 percent by weight. 

30. Special-Purpose Aerosol Adhesive (All Types): 70 percent by weight. 

31. Other Adhesives: 250 g/L. 

32. Architectural Sealants: 250 g/L. 

33. Nonmembrane Roof Sealants: 300 g/L. 
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34. Single-Ply Roof Membrane Sealants: 450 g/L. 

35. Other Sealants: 420 g/L. 

36. Sealant Primers for Nonporous Substrates: 250 g/L. 

37. Sealant Primers for Porous Substrates: 775 g/L. 

38. Modified Bituminous Sealant Primers: 500 g/L. 

39. Other Sealant Primers: 750 g/L. 

B. For field applications that are inside the weatherproofing system, paints and coatings shall comply with the 
following VOC content limits when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Flat Paints and Coatings: VOC not more than 50 g/L. 

2. Nonflat Paints and Coatings: VOC not more than 150 g/L. 

3. Dry-Fog Coatings: VOC not more than 400 g/L. 

4. Primers, Sealers, and Undercoaters: VOC not more than 200 g/L. 

5. Anticorrosive and Antirust Paints Applied to Ferrous Metals: VOC not more than 250 g/L. 

6. Zinc-Rich Industrial Maintenance Primers: VOC not more than 340 g/L. 

7. Pretreatment Wash Primers: VOC not more than 420 g/L. 

8. Clear Wood Finishes, Varnishes: VOC not more than 350 g/L. 

9. Clear Wood Finishes, Lacquers: VOC not more than 550 g/L. 

10. Floor Coatings: VOC not more than 100 g/L. 

11. Shellacs, Clear: VOC not more than 730 g/L. 

12. Shellacs, Pigmented: VOC not more than 550 g/L. 

13. Stains: VOC not more than 250 g/L. 

C. Composite wood, agrifiber products, adhesives and laminating adhesives shall not contain urea-
formaldehyde resin. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION WASTE MANAGEMENT 

A. Comply with Section 017419 "Construction Waste Management and Disposal." 

3.2 CONSTRUCTION INDOOR-AIR-QUALITY MANAGEMENT 

A. Comply with SMACNA's "SMACNA IAQ Guideline for Occupied Buildings under Construction." 

1. If Owner authorizes use of permanent heating, cooling, and ventilating systems during construction 
period as specified in Section 015000 "Temporary Facilities and Controls," install filter media 
having a MERV 8 according to ASHRAE 52.2 at each return-air inlet for the air-handling system 
used during construction. 
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2. Replace all air filters immediately prior to occupancy. 

B. Phased Building Flush Out 

1. After construction ends, with all interior finishes installed, perform a building flush-out by supplying 
a total volume of 14000 cu. ft. of outdoor air per sq. ft. of floor area while maintaining an internal 
temperature of at least 60 deg F and a relative humidity no higher than 60 percent. 

2. The space may be occupied following delivery of a minimum of 3500 cu. ft. (1 070 000 L) of 
outdoor air per sq. ft. (sq. m) of floor area to the space. Once a space is occupied, it shall be 
ventilated at a minimum rate of 0.30 cfm per sq. ft. (1.52 L/s per sq. m) of outside air or the design 
minimum outside air rate determined by engineer, whichever is greater. During each day of the 
flush-out period, ventilation shall begin a minimum of three hours prior to occupancy and continue 
during occupancy. These conditions shall be maintained until a total of 14000 cu. ft./sq. ft. (4 300 
000 L/sq. m) of outside air has been delivered to the space. 

 

END OF SECTION 018113.13 
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SECTION 01 9113 - GENERAL COMMISSIONING REQUIREMENTS  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and other Division 01 Specification Sections, apply to this Section. 

B. OPR and BoD documentation 

1.2 SUMMARY 

A. Prepared by Owner and Architect contains requirements that apply to this Section. 

B. This Section includes: 

1. General requirements that apply to implementation of commissioning without regard to 
systems, subsystems, and equipment being commissioned. 

2. Commissioning Team 
3. Commissioning Meetings 
4. Construction Checklist Overview 
5. Controls Verification 
6. Functional Performance Testing 
7. Training Development 
8. Commissioning Plan 

C. Related Sections 
1. Division 1 Section “Sustainable Design Requirements” for specific requirements related to 

LEED Project Requirements. 
2. Division 1 Section “Construction Waste Management and Disposal” 
3. Division 1 Section "HVAC Systems Commissioning requirements" for specific requirements for 

commissioning HVAC systems. 
4. Division 1 Section "Electrical Systems Commissioning Requirements" for specific requirements 

for commissioning Electrical Systems. 

1.3 DEFINITIONS 

A. BoD:  Basis of Design. 

B. CxA:  Commissioning Authority. 

C. OPR:  Owner's Project Requirements. 

D. Systems, Subsystems, and Equipment:  Where these terms are used together or separately, they 
shall mean "as-built" systems, subsystems, and equipment. 

E. TAB:  Testing, Adjusting, and Balancing. 

1.4 DESCRIPTION 

A. The owner has elected to use the Commissioning Process as part of their quality process to plan, 
design, construct and operate this building.   



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

General Commissioning 019113- 2 
 

1. As with any quality process, Commissioning provides tools to enable everyone involved in 
the construction of a building to ensure that the final building meets the original intent of the 
Owner. 

2. A primary tool used is the completion of construction checklists by individual workers.  The 
checklists are simple to fill out and easily track the current state of work by providing the key 
criteria in the specifications the Owner has defined as important for the successful 
installation and long-term operation of systems and equipment. 

B. A key component of Commissioning is the verification of the operation of systems, including 
electrical, plumbing, and heating and cooling systems in all modes of operation to ensure the 
building is ready for year-round occupancy. 

C. Commissioning provides focused training of operation and maintenance personnel by ensuring that 
detailed training agendas are utilized and requiring detailed submittal requirements from 
Contractors prior to accomplishing any training. 

D. The owner is financially responsible for contracting the services of the CxA to perform the CxA 
duties as specified in this section. 

E. The contractor is responsible to deliver a quality, functionally complete system as specified in the 
project documents.  In the event that the contractor has certified that systems are complete and 
functional, and then the systems fail inspection or verification, the contractor will be financially 
responsible for the additional services of the CxA to retest equipment.  

F. Systems to be commissioned: 

1. Electrical: 
a. Normal Power Systems 
b. Emergency Power  
c. Lighting Control Systems 
d. Daylight Dimming Control Systems 

 
2. Mechanical Systems: 

a. Building HVAC System and Controls 
b. Plumbing Systems 
c. Lab Systems 
 

 
3. Building Envelope: 

a. Curtain wall and glazing systems 
b. Roofing systems 
c. Insulation and vapor barrier systems 

1.5 COMMISSIONING TEAM 

A. Members Appointed by Contractor(s): 

1. Individuals, each having authority to act on behalf of the entity he or she represents, 
explicitly organized to implement the commissioning process through coordinated actions. 

2. The commissioning team shall consist of, but not be limited to, representatives of 
Contractor, including Project superintendent and subcontractors, installers, suppliers, and 
specialists deemed appropriate by the CxA. 

B. Members Appointed by Owner: 
1. CxA: Utah New Vision Construction LLC. is the designated company that plans, schedules, 

and coordinates the commissioning team to implement the commissioning process.  Owner 
has engaged the CxA under a separate contract. 

2. Representatives of the Owner’s facility user and operation and maintenance personnel. 
3. Architect and engineering design professionals. 
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1.6 OWNER'S RESPONSIBILITIES 

A. Provide the OPR documentation to the CxA and Contractor for use in developing the 
commissioning plan; systems manual; operation and maintenance training plan; and testing plans 
and checklists. 

B. Assign operation and maintenance personnel and schedule them to participate in commissioning 
team activities including, but not limited to the following: 

1. Training in operation and maintenance of systems, subsystems, and equipment. 
2. On-Site Inspections 
3. Demonstration of operation of systems, subsystems, and equipment. 

C. Provide the BoD documents, prepared by Architect and approved by Owner, to the CxA and 
Contractor for use in developing the commissioning plan, systems manual, and operation and 
maintenance training plan. 

1.7 CONTRACTOR'S RESPONSIBILITIES 

A. Coordinate this Article with requirements specified in Division 01 Section "Multiple Contract 
Summary" for Project Coordinator's responsibilities. 

B. Provide utility services required for the commissioning process. 

C. Contractor shall assign representatives with expertise and authority to act on behalf of the 
Contractor and schedule them to participate in and perform commissioning team activities 
including, but not limited to, the following: 

1. Participate in design- and construction-phase coordination meetings. 
2. Integrate all commissioning activities into the master schedule. 
3. Participate in maintenance orientation and inspection. 
4. Participate in operation and maintenance training sessions. 
5. Certify that Work is complete and systems are operational according to the Contract 

Documents, including calibration of instrumentation and controls. 
6. Evaluate performance deficiencies identified in test reports and, in collaboration with entity 

responsible for system and equipment installation, recommend corrective action. 
7. Review and approve final commissioning documentation. 
8. Participate in the Ten-Month Review as required by LEED 

D. Subcontractors shall assign representatives with expertise and authority to act on behalf of 
subcontractors and schedule them to participate in and perform commissioning team activities 
including, but not limited to, the following: 

1. Participate in design- and construction-phase coordination meetings. 
2. Participate in maintenance orientation and inspection. 
3. Provide scheduling input to the Contractor. 
4. Provide schedule for operation and maintenance data submittals, equipment startup, and 

testing to CxA for incorporation into the commissioning plan.  Update schedule on a weekly 
basis throughout the construction period. 

5. Provide information to the CxA for developing construction-phase commissioning plan. 
6. Participate in training sessions for Owner's operation and maintenance personnel. 
7. Gather and submit operation and maintenance data for systems, subsystems, and 

equipment to the CxA, as specified in Division 01 Section "Operation and Maintenance 
Data." 

8. Provide technicians who are familiar with the construction and operation of installed systems 
and who shall develop specific test procedures and participate in testing of installed 
systems, subsystems, and equipment. 

9. Participate in the Ten-Month Review as required by LEED 
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1.8 CxA'S RESPONSIBILITIES 

A. Organize and lead the commissioning team. 

B. Prepare a construction-phase commissioning plan.  Collaborate with Contractor and with 
subcontractors to develop test and inspection procedures.  Include design changes and scheduled 
commissioning activities coordinated with overall Project schedule.  Identify commissioning team 
member responsibilities, by name, firm, and trade specialty, for performance of each 
commissioning task. 

C. Review and comment on submittals from Contractor for compliance with the OPR, BoD, Contract 
Documents, and construction-phase commissioning plan.  Review and comment on performance 
expectations of systems and equipment and interfaces between systems relating to the OPR and 
BoD. 

D. At the beginning of the construction phase, conduct an initial construction-phase coordination 
meeting for the purpose of reviewing the commissioning activities and establishing tentative 
schedules for operation and maintenance submittals; operation and maintenance training sessions; 
TAB Work; and Project completion. 

E. Observe and inspect construction and report progress and deficiencies.  In addition to compliance 
with the OPR, BoD, and Contract Documents, inspect systems and equipment installation for 
adequate accessibility for maintenance and component replacement or repair. 

F. Prepare Project-specific test and inspection procedures and checklists. 

G. Develop an enhanced start-up and initial systems checkout plan with Subs. 

H. Schedule, direct, witness, and document tests, inspections, and systems startup. 

I. Compile test data, inspection reports, and certificates and include them in the commissioning 
report. 

J. Review Project Record Documents for accuracy.  Request revisions from Contractor to achieve 
accuracy.  Project Record Documents requirements are specified in Division 01 Section "Project 
Record Documents." 

K. Review and comment on operation and maintenance documentation for compliance with the OPR, 
BoD, and Contract Documents.  Operation and maintenance documentation requirements are 
specified in Division 01 Section "Operation and Maintenance Data." 

L. Prepare operation and maintenance training program and provide qualified instructors to conduct 
operation and maintenance training.  Operation and maintenance training is specified in Division 01 
Section "Demonstration and Training." 

M. Prepare commissioning report. 

N. Prepare and submit LEED documentation 

1.9 COMMISSIONING DOCUMENTATION 

A. OPR:  A written document, prepared by Owner, that details the functional requirements of Project 
and expectations of how it will be used and operated.  This document includes Project and design 
goals, measurable performance criteria, budgets, schedules, success criteria, and supporting 
information. 

B. BoD Document:  A document, prepared by Architect, that records concepts, calculations, decisions, 
and product selections used to meet the OPR and to satisfy applicable regulatory requirements, 
standards, and guidelines.  The document includes both narrative descriptions and lists of 
individual items that support the design process. 
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C. Commissioning Plan:  A document, prepared by CxA, that outlines the schedule, allocation of 
resources, and documentation requirements of the commissioning process, and shall include, but is 
not limited to the following: 

1. Description of the organization, layout, and content of commissioning documentation 
(including systems manual) and a detailed description of documents to be provided along 
with identification of responsible parties. 

2. Description of schedules for testing procedures along with identification of parties involved 
in performing and verifying tests. 

3. Description of responsibilities of commissioning team members. 
4. Process and schedule for completing prestart and startup checklists for systems, 

subsystems, and equipment to be verified and tested. 
5. Communications channels that will be used during the commissioning process. 
6. Identification of systems and equipment to be commissioned. 

D. Test Checklists:   

1. CxA, with assistance of Architect/Engineers, shall: 
a. Develop test checklists for each system, subsystem, or equipment including 

interfaces and interlocks, and include a separate entry, with space for comments, for 
each item to be tested. 

b. Prepare separate checklists for each mode of operation and provide space to 
indicate whether the mode under test responded as required.  Provide space for 
testing personnel to sign off on each checklist. Each checklist, regardless of system, 
subsystem, or equipment being tested, shall include, but not be limited to, the 
following: 
a) Name and nomenclature of tested item. 
b) Indication of whether the record is for a first test or retest following correction 

of a problem or issue. 
c) Dated signatures of the person performing test and of the witness, if 

applicable. 
d) Individuals present for test. 
e) Deficiencies. 

2. Contractor, Subcontractor(s), and Installer(s) shall,  
a. Provide on-site startup reports by factory representative where required in the 

specification. 
b. Provide Certificate of Readiness:  Certificate of Readiness shall be signed certifying 

that systems, subsystems, equipment, and associated controls are ready for testing.  
Completed test checklists signed by the responsible parties shall accompany this 
certificate. 

E. Test and Inspection Reports:   

1. CxA shall record test data, observations, and measurements on test checklists.  
Photographs, forms, and other means appropriate for the application shall be included with 
data.   

2. CxA shall compile test and inspection reports and test and inspection certificates and 
include them in systems manual and commissioning report. 

F. Corrective Action Documents:   

1. CxA shall document corrective action taken for systems and equipment that fail tests.  
Include required modifications to systems and equipment and revisions to test procedures, if 
any.   

2. Retest systems and equipment requiring corrective action and document retest results. 

G. Commissioning Report: 

1. CxA shall document results of the commissioning process including unresolved issues and 
performance of systems, subsystems, and equipment. 

2. The commissioning report shall indicate whether systems, subsystems, and equipment have 
been completed and are performing according to the OPR, BoD, and Contract Documents.   
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3. The commissioning report shall include, but is not limited to, the following: 
a. Lists and explanations of substitutions; compromises; variances in the OPR, BoD, 

and Contract Documents; record of conditions; and, if appropriate, 
recommendations for resolution. 

b. This report shall be used to evaluate systems, subsystems, and equipment and shall 
serve as a future reference document during Owner occupancy and operation. 

c. It may also include a recommendation for accepting or rejecting systems, 
subsystems, and equipment. 

d. OPR and BoD documentation. 
e. Commissioning plan. 
f. Project Correspondence 
g. Completed test checklists. 

H. LEED Documentation: 

1. EA Prerequisite 1: Fundamental Commissioning of the Building Energy Systems 
a. Completed Owner's Project Requirements (OPR) and Basis of Design (BOD) 

documentation. 
b. Incorporated Commissioning requirements into construction documents. 
c. Developed and utilized a commissioning plan. 
d. Verified installation and performance of commissioned systems. 
e. Completed Commissioning Report. 
 

2. EA Credit 3: Enhanced Commissioning 
Verify the following: 
a. The CxA has conducted at least one Commissioning Design Review of the Owner's 

Project Requirements (OPR), Basis of Design (BOD), and design documents prior to 
mid-construction documents phase and back-check the review comments following 
design submission. 

b. The CxA has reviewed contractor submittals applicable to systems being 
commissioned for compliance with the OPR and BOD. 

c. A systems manual that provides future operating staff the information needed to 
understand and optimally operate the commissioned systems has been prepared for 
the project. 

d. The operating personnel and building occupants have been trained in the operation 
and maintenance of the commissioned systems. 

e. The CxA will review building operation within 10 months after substantial completion, 
and a plan for resolution of outstanding issues has been completed. 

I. Listing of off-season test(s) not performed and a schedule for their completion.  

1.10 SUBMITTALS 

A. Commissioning Plan Preliminary Submittal: 

1. CxA shall submit three hard copies of preliminary commissioning plan.  Deliver one copy to 
Contractor, one to Owner, and one to Architect.   

2. Present submittal in sufficient detail to evaluate data collection and arrangement process.  
One copy, with review comments, will be returned to the CxA for preparation of the final 
construction-phase commissioning plan. 

B. Commissioning Plan Final Submittal: 

1. CxA shall submit two hard copies and two sets of electronically formatted information of final 
commissioning plan.   

2. Deliver one hard copy and one set of discs to Architect.  The final submittal must address 
previous review comments.  The final submittal shall include a copy of the preliminary 
submittal review comments along with a response to each item. 

C. Test Checklists and Report Forms: 
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1. CxA shall submit sample checklists and forms to Contractor quality-control manager and 
subcontractors for review and comment.   

2. Submit two copies of each checklist and report form. 

D. Test and Inspection Reports:  CxA shall submit test and inspection reports. 

 

E. Commissioning Report Submittal: 

1. CxA shall submit two hard copies and two sets of electronically formatted information of the 
final commissioning report. 

2. CxA shall deliver one hard copy and one set of discs to Architect.   

F. LEED Documentation Submittal: 

1. Upload the required LEED documentation to the U.S. Green Building Council (USGBC) web 
site. 

1.11 COORDINATION 

A. Testing Coordination:  CxA shall coordinate sequence of testing activities to accommodate required 
quality-assurance and -control services with a minimum of delay and to avoid necessity of 
removing and replacing construction to accommodate testing and inspecting and schedule times 
for tests, inspections, obtaining samples, and similar activities. 

B. Manufacturers' Field Services:  Contractor shall coordinate services of manufacturers' field services 
personnel. 

PART 2 - PRODUCTS  

2.1 TEST EQUIPMENT 

A. Standard Testing Equipment: All standard testing equipment required to perform startup and initial 
checkout and required functional performance testing shall be provided by the Division contractor 
for the equipment being tested.  For example, the mechanical contractor of Division 23 shall 
ultimately be responsible for all standard testing equipments for the HVAC system and controls 
system in Division 23, except for equipment specific to and used by TAB in their commissioning 
responsibilities.  Two-way radios shall be provided by the Division Contractor as needed and as 
directed by the CxA. 

B. Special Equipment: Special equipment, tools and instruments (only available from vendor, specific 
to a piece of equipment) required for testing equipment, according to these Contract Documents 
shall be included in the base bid price to the Contractor and left on site, except for stand-alone 
datalogging equipment that may be used by the CA. 

C. Data Logging Equipment: Data Logging equipment, software and services required to test 
equipment will be provided by the contractor, but shall not become the property of the Owner. 

D. Equipment Quality: All testing equipment shall be of sufficient quality and accuracy to test and/or 
measure system performance with the tolerances specified in the Specifications.  If not otherwise 
noted, the following minimum requirements apply:  Temperature sensors and digital thermometers 
shall have a certified calibration within the past year to an accuracy of 0.5F and a resolution of + or 
- 0.1F.  Pressure sensors shall have an accuracy of + or - 2.0% of the value range being 
measured (not full range of meter) and have been calibrated within the last year.  All equipment 
shall be calibrated according to the manufacturer’s recommended intervals and when dropped or 
damaged.  Calibration tags shall be affixed or certificates readily available. 
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PART 3 - EXECUTION 

3.1 OPERATION AND MAINTENANCE TRAINING REQUIREMENTS 

A. Training Preparation Conference: 

1. Before operation and maintenance training, CxA shall convene a training preparation 
conference to include Owner's operation and maintenance personnel, Contractor, and 
subcontractors.   

B. Training Modules: 

1. An instruction program that includes individual training modules for each system, 
subsystem, and equipment as specified in Division 01 Section "Demonstration and Training" 
will be developed  

2. Each module shall be developed according to the format established for this project, by the 
individuals responsible for that system or component. 

3.2 DEFERRED TESTING 

A. Unforeseen Deferred Tests.  If any check or test cannot be completed due to the building structure, 
required occupancy or other deficiency, execution of checklists and functional testing may be 
delayed upon approval of the Contractor.  These tests will be conducted in the same manner as the 
seasonal tests as soon as possible.  Services of necessary parties will be negotiated. 

B. Seasonal Testing.  During the warranty period, seasonal testing (tests delayed until weather 
conditions are closer to the system’s design) shall be completed as part of this contract. The CxA 
shall coordinate this activity.  Tests will be executed, documented and deficiencies corrected by the 
appropriate Subs, with facilities staff and the CxA witnessing.  Any final adjustments to the O&M 
manuals and as-builds due to the testing will be made by the contractor. 

END OF SECTION 01 9113 
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SECTION - 019115 - BUILDING ENCLOSURE COMMISSIONING REQUIREMENTS 
 
PART 1 GENERAL 

 
1.01 SECTION INCLUDES 

 
A. The work under this Section is subject to requirements of the Contract Documents, including the 

Owner’s General Conditions and articles of the Construction Manager’s General Conditions. 
 
B. This section includes the commissioning requirements for the Building Enclosure systems.  Refer to 

Section 019117 for Building Enclosure Functional Performance Testing. 
 

1. The commissioning requirements for the Building Enclosure systems given in this section are 
entirely separate from, and in addition to, the General Commissioning Requirements for this project. 
The General Contractor (GC), Subcontractors, and Suppliers are required to participate in both 
commissioning processes as required and any supplemental General Commissioning requirements. 

 
1.02 DESCRIPTION 

 
A. Building Envelope Commissioning (BECx) is a systematic process of ensuring all building enclosure 

systems responsible for environmental separation perform interactively according to the Owner’s 
Project Requirements and the Architect’s Basis of Design. The BECx process is intended to achieve the 
following specific objectives according to the Contract Documents: 

 
1. Verify and document proper installation and performance of building envelope materials and 

systems. 
 

2. Provide Owner with functional building envelope systems with minimal performance problems at 
project completion. 

 
B. Commissioning does not take away from, or reduce responsibility of, system designers or installing 

contractors to provide a finished and fully functioning product. 
 
C. This section shall in no way diminish the responsibility of the Division 03, 04, 07, 08, and 09 

Contractors, Sub-contractors and Suppliers in performing all aspects of work and testing as outlined in 
the Contract Documents.  Any requirements outlined in this section are in addition to requirements 
outlined in Division 03, 04, 07, 08, and 09. 

 
1.03 RELATED WORK 

 
A. Specific building enclosure commissioning requirements are given in this specification.  The following 

specification sections are related to the commissioning work specified in this section: 
 

1. General Commissioning Requirements:  Refer to 019113 
2. Building Envelope Functional performance testing:  Refer to 019117 
3. Basic Concrete Requirements:  Refer to Division 03 
4. Basic Masonry Requirements:  Refer to Division 04 
5. Basic Waterproofing, Roofing, Air Barrier and Insulation Requirements:  Refer to Division 07 
6. Basic Fenestrations Requirements:  Refer to Division 08 
7. Basic Finishing Requirements:  Refer to Division 09 

 
1.04 ABBREVIATIONS 

 
A. The following are common abbreviations used in the Specifications (definitions are found further in this 

Section): 
 

1. A/E - Architect and Design Engineers 
2. BECA – Building Enclosure Commissioning Agent  
3. CxA - Commissioning Agent - Refer to Section 01 9100 
4. CM - Construction Manager 
5. CT - Commissioning Team 
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6. Cx - Commissioning 
7. Cx Plan - Commissioning Plan 
8. FPT - Functional Performance Test 
9. OR - Owner’s Representative 
10. O&M - Operations & Maintenance 
11. RFI - Request for Information 

 
1.05 DEFINITIONS 

 
A. Approval:  Acceptance that a material or system has been properly installed and is functioning in tested 

modes according to the Contract Documents. 
 
B. Architect/Engineer (A/E):  Prime consultant (architect) and sub-consultants who comprise the design 

team, generally the Architect of Record and any Design Sub-consultants. 
 
C. Basis of Design (BOD):  Documentation of primary thought processes and assumptions behind design 

decisions made to meet design intent.  Describes systems, components, conditions, and methods 
chosen to meet intent. 

 
D. Building Enclosure Commissioning Agent (BECA):  Contracted to Owner through the CxA.  BECA 

directs and coordinates day-to-day building enclosure commissioning activities independently from CxA.   
 
E. Commissioning Agent (CxA):  Contracted to Owner.  CxA directs and coordinates day-to-day 

commissioning activities excluding BECx activites.  CxA reports directly to Owner. 
 
F. Commissioning Plan:  Overall plan developed after bidding that provides structure, schedule, and 

coordination planning for commissioning process.  A specific building envelope section will be added 
into the project’s commissioning plan. 

 
G. Contract Documents:  Documents binding on parties involved in construction of this project (drawings, 

specifications, change orders, amendments, contracts, etc.). 
 
H. Construction Manager:  Contracted directly to Owner. 
 
I. Deficiency:  Condition of a building envelope material or system that is not in compliance with Contract 

Documents (that is, does not perform properly or is not complying with design intent). 
 
J. Functional Performance Test (FPT):  Test of performance of building envelope materials and systems.  

Systems are tested under various simulated environmental conditions, such as air leakage under 
pressure differential and water leakage under pressure differential with water spray. 

 
K. Simulated Condition:  Condition created for testing component or system (e.g., applying pressure 

differential across the building envelope concurrent with water spray to simulate a wind driven rain). 
 
L. Specifications:  Construction specifications of Contract Documents. 
 
M. Mock-up:  The activities where systems or materials are initially constructed and tested. 
 
N. Sub-contractor:  Contractors of CM, and their Sub-contractors, who provide and install building 

envelope components and systems. 
 
1.06 COORDINATION 

 
A. Commissioning Team:  Members of the Commissioning Team (CT) will consist of: 
 

1. Commissioning Agent (CxA) 
2. Building Envelope Commissioning Agent (BECA) 
3. Building Envelope Testing Agent (BETA) 
4. Owner’s Representative(s) (OR) 
5. General Contractor (GC) 
6. Architect and Design Engineers (A/E) 
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7. Building Envelope Subcontractors  
 
B. Management:  Owner will contract services of the BECA through the CxA.  The BECA will direct and 

coordinate commissioning activities and report to the OR.  All members of the Commissioning Team 
shall cooperate to fulfill contracted responsibilities and objectives of the Contract Documents. 

 
C. Scheduling: 
 

1. BECA will work with commissioning team to establish required commissioning activities to 
incorporate in preliminary commissioning schedule.  The GC will integrate commissioning activities 
into master construction schedule.  Necessary notifications are to be made in a timely manner in 
order to expedite commissioning. 

 
1.07 SUBMITTALS 

 
A. A/E or General Contractor shall provide BECA with documentation required for commissioning work. At 

minimum, documentation shall include: General Commissioning Requirements and performance data 
and any performance test procedures. In addition, installation and checkout materials shall be submitted 
to BECA. 

 
B. BECA shall review submittals concurrent with the A/E for conformance as it relates to commissioning.   
 
PART 2 PRODUCTS – Part not used. 

 
PART 3 EXECUTION 

 
3.01 SYSTEMS TO BE COMMISSIONED 

 
A. Building Enclosure 
 

1. Below Grade Systems, Roofing Systems, Opaque Wall/Cladding Systems, Fenestration Systems 
responsible for providing the following functions: 

  
a. Air barrier  
b. Vapor barrier  
c. Insulation  
d. Waterproofing 

 
3.02 RESPONSIBILITIES OF COMMISSIONING TEAM MEMBERS DURING CONSTRUCTION PHASE 

 
A. Architect/Engineer (A/E) 
 

1. Document design intent of systems. 
2. Review and incorporate building envelope commissioning specification and functional performance 

test specification into the construction documents. 
3. Provide construction documents electronically. 
4. Review BECA comments on construction document and shop drawings 
5. Assist in dispute resolution regarding building envelope items. 
6. Review BECA reports 

 
B. Building Enclosure Commissioning Agent (BECA) 
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1. Participate in an initial team conference call to identify/document the OPR. 
2. Develop BECx plan. 
3. Develop BECx Requirements specification. 
4. Develop Building Enclosure Functional Performance Test specification. 
5. Review one progress set of architectural drawings and specifications at 90% construction document 

development pertinent to the building enclosure and perform one back-check review of the design 
review comments. 

6. Review shop drawings and submittals prior to or concurrent with the A/E reviews. 
7. Observe and document the construction of the mock-up. 
8. Attend the pre-construction/BECx meeting. 
9. Finalize the commissioning plan. 
10. Field monitor installation of exterior enclosure components against construction documents and 

manufacturer’s instructions. Includes site visits to observe the testing of building enclosure 
components and assemblies. 

11. Finalize commissioning records and close-out documents. 
 
C. General Contractor (GC) 
 

1. Attend commissioning kick-off meeting and other commissioning team meetings. 
2. Incorporate commissioning activities into the construction schedule. 
3. Periodically update commissioning activities in the construction schedule. 
4. Facilitate cooperation of Sub-contractors in commissioning work. 
5. Submit copies of initial and final A/E approved submittals for commissioned system equipment to 

BECA for review. 
6. Review BECA submittal comments. 
7. Verify building enclosure materials and assemblies are ready for functional testing. 
8. Submit maintenance logs of all interim maintenance or repair tasks performed by Subcontractors. 
9. Ensure resolution of non-compliance and deficiencies in construction or test results.  Obtain written 

documentation of completion from the appropriate Sub-contractors. 
10. Provide letters of compatibility for adjacent building enclosure materials and assemblies. 
11. Facilitate all repairs and retesting of failed condition and pay for all associated costs. 
12. Provide all warrantee information to BECA. 

 
D. Sub-contractors/Vendors 
 

1. Review Commissioning Plan and FPT specification. 
2. Attend commissioning kick-off meeting and other commissioning team meetings. 
3. Notify GC and BECA of work completion. 
4. Attend all required material and systems testing. 
5. Execute all periodic maintenance or repairs required on started systems from initial mock-up of 

equipment to final acceptance by Owner to prevent material warranties from being voided. 
6. Ensure installation work is complete, is in compliance with Contract Documents, and is ready for 

Functional Performance Testing.  Notify GC that equipment and systems are ready for Functional 
Performance Testing.  FPT test results will be documented by BECA. 

7. Provide all warrantee information to GC. 
 
E. Building Enclosure Testing Agency (BETA) 
 

1. Attend commissioning kick-off meeting and other commissioning team meetings. 
2. Provide on-site technician and equipment to complete mock-up and field Functional Performance 

Testing. 
3. Prepare and submit reports at the conclusion of all testing. 
4. Perform retesting and prepare corresponding reports. 

 
3.03 BUILDING ENVELOP COMMISSIONING TEAM (BECx) MEETINGS 

 
A. BECx meetings will be held periodically as determined by BECA.    
 
B. Discussions held in BECx meetings shall include, but not be limited to, system/materials, mock-up/field, 

progress, scheduling, testing, documentation, deficiencies, and problem resolution. 
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3.04 REPORTING 

 
A. BECA will provide status reports to GC, CxA, A/E and Owner as needed. 
 
B. BECA shall submit non-compliance and deficiency reports to GC, CxA, A/E and Owner as needed. 
 
C. BECA shall provide a final summary report to CxA and Owner. 
 
3.05 MOCK-UP AND FINAL CONSTRUCTION 

 
A. GC and Sub-contractors shall verify completion of all assemblies compliant with project documents and 

deficiency log items prior to functional performance testing or concealment of functional performance 
layers within the building envelope. 

 
3.06 FUNCTIONAL PERFORMANCE TESTING 

 
A. Objectives and Scope 
 

1. The objective of Functional Performance Testing is to demonstrate each system is operating 
according to documented design intent and Contract Documents.  Functional Performance Testing 
facilitates bringing systems from a state of substantial completion to fully operational.  Additionally, 
during Functional Performance Testing, areas of deficient performance are identified and corrected, 
improving operation and functioning of systems. 

 
B. Development of Test Procedures 
 

1. The purpose of a specific test is to verify and document compliance of the installed enclosure 
systems with the OPR.  The BECA shall develop specific test procedures for inclusion in 
Specification Section 019117 – Building Envelope Functional Performance Testing 

 
C. Coordination and Scheduling 
 

1. GC will provide sufficient notice to BECA regarding completion schedule for materials and systems.  
GC will schedule Functional Performance Tests with CT.  BECA shall witness and document 
functional testing of equipment and systems.  BETA shall execute tests under direction of BECA.  
BETA may be the same entity as the BECA if deemed the best value to the project. 

 
2. Successful completion of mock-up functional performance testing shall occur prior to full production 

installation of building envelope materials and systems. 
 
3.07 DOCUMENTATION, NON-CONFORMANCE, AND APPROVAL OF TESTS 

 
A. Documentation 
 

1. BECA will witness and document results of FPT.   
 
B. Non-Conformance 
 

1. BECA will record results of functional testing.  Deficiency or non-conformance issues will be noted 
and reported to GC, CxA and Owner. 

 
2. Corrections of minor deficiencies identified may be made during tests at discretion of BECA.  In 

such cases, deficiency and resolution will be documented. 
 

3. Every effort will be made to expedite testing and minimize unnecessary delays, while not 
compromising integrity of tests.  BECA shall not overlook deficient work or loosen acceptance 
criteria to satisfy scheduling or cost issues unless directed to do so by the Owner. 

 
4. Deficiencies are handled in the following manner: 
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a. When there is no dispute on deficiency and Subcontractor accepts responsibility for remedial 
action: 

 
1) BECA documents deficiency and Sub-contractors response and intentions and they go on 

to another test or installation.  BECA submits deficiency report to GC, CxA and Owner.  
Copy is provided to Sub-contractor by GC.  Sub-contractor corrects deficiency and 
certifies that material or assembly is ready to be retested.  GC informs CT of retesting 
schedule. 

 
2) GC reschedules test with BECA and BETA. 

 
b. When there is a dispute about a deficiency, regarding whether it is a deficiency or who is 

responsible: 
 

1) BECA documents deficiency and Contractor’s response.  BECA submits deficiency report 
to GC, CxA and Owner.  Copy is provided to Sub-contractor by GC. 

 
2) GC facilitates resolution of deficiency.  Other parties are brought into discussions as 

needed.  Final interpretive authority is with A/E.  Final acceptance authority is with the 
Owner. 

 
3) GC documents resolution process. 

 
4) Once interpretation and resolution has been decided, appropriate party corrects 

deficiency, GC reschedules test, and test is repeated until satisfactory performance is 
achieved. 

 
C. Cost of Testing 
 

1. Costs for the initial testing located within this specification sections shall be the responsibility of the 
owner.   The contractor is to provide access to the test specimens to the CT. 

 
D. Cost of Retesting 
 

1. Costs for all retesting will be the full responsibility of the GC and Subcontractors.  These costs 
include all access, equipment, labor, and materials required to complete the retesting including the 
BECA fees. 

 
3.08 COMMISSIONING DOCUMENTATION 

 
A. Final Report Details 
 

1. Final commissioning report will include an executive summary, list of participants and roles, brief 
building description, overview of commissioning and testing scope, and general description of 
testing and verification methods.  Report will contain evaluation regarding: 

 
a. Conformance to specifications and design intent 
b. Material/system installation 
c. Functional performance 

 
2. All outstanding non-compliance items will be specifically listed. 

 
3. Recommendations for improvement to system or operations, future actions, etc. will also be listed. 

 
 

END OF SECTION 
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SECTION 019117 - BUILDING ENCLOSURE FUNCTIONAL PERFORMANCE TESTING REQUIREMENTS 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 
A. This section includes the functional performance testing requirements for the Building Enclosure 

systems.  Refer to Section 019115 for Building Envelope Commissioning Requirements 
 
1.02 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

other Division 01 Specification Sections, apply to this Section. Divisions 03, 04, 07, 08 and 09 
Specification Sections also apply to this section.  Where conflicts arise regarding building envelope 
testing, this Section shall supersede other Sections where contradictions occur. 

 
1.03 TESTING AGENCY 

 
A. The BETA may be the same entity as the Building Enclosure Commissioning Agent (BECA). 
 
1.04 COORDINATION 
 
A. Functional Performance Team Members will consist of: 
 

1. Commissioning Agent (CxA) 
2. Building Envelope Commissioning Agent (BECA) 
3. Building Envelope Testing Agent (BETA) 
4. Owner’s Representative(s) (OR) 
5. General Contractor (GC) 
6. Architect and Design Engineers (A/E) 
7. Building Envelope Sub-contractors  

 
B. Management:  The BECA will direct and coordinate the activities of the BETA, 
 
C. Scheduling: 
 

1. BECA will work with the GC and BETA to establish a functional performance testing schedule. 
 
1.05 REPORTING 
 
A. BETA will provide reports for all functional performance testing to the BECA. 
 
B. BECA shall submit non-compliance and deficiency reports to GC, CxA, A/E and Owner as needed. 
 
1.06 PERFORMANCE REQUIREMENTS 
 
A. The performance criterion below applies to all mock-up and field testing of exterior envelope 

components. 
 

B. Air and water performance criteria summary table according to each component: 
 
 

Component 
Performance Criteria 

Air Water 

Curtain Wall/ 
Fenestrations 

ASTM E 1186 (4.2.7) – No major air 
leaks. A major leak is defined as air and 
smoke are visible and easily detectable 
by hand within one inch of the leak 
location(s) 

AAMA 501.1/ ASTM E 1105 - No 
uncontrolled water leakage when 
tested under a pressure difference of 
8.0 lbf/sq. ft 

ASTM E 783 – Maximum air leakage of  
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0.09  cfm/sf at an air pressure differential 
of 6.24 psf 

Air Barrier 
Assemblies 

ASTM E 1186 (4.2.6) – Pass/fail criteria 
shall be no bubbles observed in the leak 
detection liquid. 

AAMA 501.1/ ASTM E 1105 - No 
uncontrolled water leakage when 
tested under a pressure difference of 
8.0 lbf/sq. ft ASTM E 783 – Maximum air leakage of 

0.04 cfm/sf at an air pressure differential 
of 1.57 psf 
ASTM E 1186 (4.2.7) – No major air 
leaks. A major leak is defined as air and 
smoke are visible and easily detectable 
by hand within one inch of the leak 
location(s) 

Whole Building 
ASTM E 779 - Maximum air leakage of 
0.10 cfm/sf at an air pressure differential 
target of 1.57 psf 

 

 
C. Water leakage is only acceptable if ALL of the following conditions are satisfied: 
 

1. Water is contained and drained to the exterior. 
2. There is no wetting of a surface that is visible to the building occupants. 
3. There is would be no staining or other damage to the completed building or finishes. 

 
D. Where testing indicates that performance requirements are not met, the contractor shall repair or 

replace the failed section and a re-test conducted.  Any repairs should be conducted with inspection by 
the BECA. Re-testing shall be conducted by the BETA.  All costs associated with the repair and re-
testing shall be the responsibility of the contractor. 
 

E. In addition to re-testing, failed tests will typically result in testing of an additional specimen at the 
discretion of the owner and at the cost of the contractor.  Testing will be concluded only when 
satisfactory results are achieved.  

 
1.07 MOCK-UP TEST REQUIREMENTS  

 
A. A building envelope mock-up shall be constructed and tested prior to commencement of installation of 

building envelope components responsible for providing environmental separation.  Testing will be 
conducted on the installed fenestration, air barrier, and any terminations or penetrations through the air 
barrier such as fasteners but prior to the installation of any exterior claddings.  Interior finishes, interior 
gypsum wall board, or insulation should not be installed prior to mock-up testing.  The mock-up shall 
include a junction with the roofing membrane, a building corner condition, and foundation wall 
intersection.  The mock-up shall employ no less than 100 sq. ft. of opaque wall and a fenestration 
assembly.  The mock-up shall include at least a portion of the metal wall panels, terra cotta and 
masonry veneer systems.  For certain building components that are not included in the free standing 
mock-up, separate mini mock-ups that are the first installed on the building to remain are acceptable. 

 
B. The coordination, construction and completion of the mock-up construction are the responsibility of the 

General Contractor.  If a chamber or closure wall is required for the mock-up, it is the responsibility of 
the General Contractor to construct and repair the test chamber as necessary to create an air-tight 
chamber.  Mock-up test chambers are typically constructed of wood or steel framing, exterior sheathing, 
and a sheet applied air barrier.  Prior to testing, the BETA will pressurize the test chamber while 
simultaneously supplying smoke to the chamber.  Any voids in the chamber air barrier will be identified 
and sealed to create an air-tight chamber.  The General Contractor shall permit inspections of the 
mock-up to the BECA and BETA and any member of the building envelope commissioning team 
throughout construction and testing as required. 
 

C. It is left to the discretion of the OR and/or A/E to have all exterior insulation, claddings, etc. installed 
after the completion of mock-up performance testing.   

 
D. The following test protocol shall be completed after installation of air barriers including all flashings, 

fenestration assemblies, and all penetrations through the air barrier, but prior to installation of exterior 
cladding and interior finishes.  
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1. ASTM E 1186-03 method 4.2.6, Standard Practices for Air Leakage Site Detection in Building 
Envelopes and Air Barrier Systems; Use chamber depressurization and site detection liquid at 
penetrations through the air barrier (e.g. fastener penetrations).  Pass/fail criteria shall be no 
bubbles observed in the leak detection liquid.  Testing may require special installation of any 
continuous girts or cladding receptors such that air leakage site detection dome can be placed 
completely around girt or receptor (Dome has diameter or approximately 18 in.)  This is typically 
accomplished by installing and fastening a 12 in. portion of the girt or receptor.  

 
2. ASTM E 1186-03 method 4.2.7, Standard Practices for Air Leakage Site Detection in Building 

Envelopes and Air Barrier Systems; Use pressurization and smoke tracers to identify leak locations 
through the mock-up chamber and the face of the mock-up.    
 

3. ASTM E 783, Standard Test Method for Field Measurement of Air Leakage Through Installed 
Exterior Windows and Doors 
 

4. ASTM E 1105-00, Standard Test Method for Field Determination of Water Penetration of Installed 
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure 
Difference. 
 

5. AAMA 501.1, Standard Test Method for Water Penetration of Windows, Curtain Walls and Doors 
using Dynamic Pressure. 
 

6. AAMA 501.2, Quality Assurance and Diagnostic Water Leakage Field Check of Installed 
Storefronts, Curtain Walls, and Sloped Glazing Systems. 

 
7. ASTM D 4541-09, Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion 

Testers; Measured air barrier adhesion strength shall not be less than 16 lbf/sq. inch.  (Test only 
conducted after all other tests listed above have been successfully performed since test method is 
destructive). 

 
E. In the event of water leakage through the test sample either during pre-testing or final testing; additional 

isolation testing shall be conducted to best determine the location of the water infiltration as required. 
 
F. The contractor shall perform all repairs as necessary to successfully complete the testing identified 

above prior to proceeding to the testing of completed mock-ups. The Contractor is responsible for all 
costs associated with retesting of failed locations. 

 
G. Where testing indicates that performance requirements are not met, the contractor shall repair or 

replace the failed section and a re-test conducted.  Any repairs should be conducted with inspection 
and documentation by the BECA. Re-testing shall be conducted by the BETA. All costs associated with 
the repair, re-testing and re-inspection shall be the responsibility of the contractor. 

  
1.08 FIELD TEST REQUIREMENTS  
 
A. All functional performance tests shall be conducted in conformance with project performance 

requirements as set forth in the Construction Documents. 
  

B. Unless specifically noted below, all costs to complete the initial testing shall be borne by the Owner and 
the costs of all retesting shall be borne by the Contractor. 

 
C. Where testing indicates that performance requirements are not met, the contractor shall repair or replace 

the failed section and a re-test conducted. Any repairs should be conducted with inspection by the 
BECA. Re-testing shall be conducted by the BETA. All costs associated with the repair and re-testing 
shall be the responsibility of the contractor. 

 
D. In addition to re-testing, failed tests will typically result in testing of an additional specimen at the cost of 

the contractor. Testing will be concluded only when satisfactory results are achieved. 
 
E. The following test methods shall be performed during the construction phase:  

 
1. ASTM E 1186-03 method 4.2.6, Standard Practices for Air Leakage Site Detection in Building 

Envelopes and Air Barrier Systems; Use chamber depressurization and site detection liquid at 
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penetrations through the air barrier (e.g. fastener penetrations).  Pass/fail criteria shall be no 
bubbles observed in the leak detection liquid. 
 

2. ASTM E 1186-03 method 4.2.7, Standard Practices for Air Leakage Site Detection in Building 
Envelopes and Air Barrier Systems; Use pressurization and smoke tracers to identify leak locations 
through the mock-up chamber and the face of the mock-up.   

 
3. AAMA 501.1, Standard Test Method for Water Penetration of Windows, Curtain Walls and Doors 

using Dynamic Pressure. 
 

4. AAMA 501.2, Quality Assurance and Diagnostic Water Leakage Field Check of Installed 
Storefronts, Curtain Walls, and Sloped Glazing Systems. 

 
5. ASTM E 1105-00, Standard Test Method for Field Determination of Water Penetration of Installed 

Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure 
Difference. 
 

6. ASTM D 4541-09, Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion 
Testers; Measured air barrier adhesion strength shall not be less than 30 lbf/sq. inch. 
 

7. ASTM E 783, Standard Test Method for Field Measurement of Air Leakage Through Installed 
Exterior Windows and Doors   

 
8. ASTM E 779, Standard Test Method for Determining Air Leakage Rate by Fan Pressurization. 

 
F. In the event of water leakage through the test sample either during pre-testing or final testing; additional 

isolation testing shall be conducted to best determine the location of the water infiltration as required. 
 
G. Failure of any tests listed above shall result in subsequent repair and retesting of the failed specimen 

and the Owner’s option to test an additional specimen. 
 
PART 2 – PRODUCTS (Not Used) 
PART 3 – EXECUTION (Not Used) 
 

END OF SECTION 
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SECTION - 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

B. Related Requirements: 

1. Section 011000 "Summary" for restrictions on the use of the premises, Owner-occupancy 
requirements, and phasing requirements. 

2. Section 017300 "Execution" for cutting and patching procedures. 

3. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade 
improvements. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to 
be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and 
deliver to Owner. 

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where 
indicated. 

D. Existing to Remain: Existing items of construction that are not to be permanently removed and that are not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be 
uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 
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1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review structural load limitations of existing structure. 

3. Review and finalize selective demolition schedule and verify availability of materials, demolition 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed by 
selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

1.6 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.7 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct 
selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as 
practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with 
selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 

2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and 
Owner. Hazardous materials will be removed by Owner under a separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage 
during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

PART 2 - PRODUCTS 

2.1 PEFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective 
demolition. Comply with hauling and disposal regulations of authorities having jurisdiction. 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition operations. 

B. Review record documents of existing construction provided by Owner. Owner does not guarantee that 
existing conditions are same as those indicated in record documents. 
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C. Survey existing conditions and correlate with requirements indicated to determine extent of selective 
demolition required. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or 
design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a 
written report to Architect. 

E. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs. 

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 

2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or 
video of conditions that might be misconstrued as damage caused by salvage operations. 

3. Before selective demolition or removal of existing building elements that will be reproduced or 
duplicated in final Work, make permanent record of measurements, materials, and construction 
details required to make exact reproduction. 

3.2 PREPARATION 

A. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to 
people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and to and 
from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of existing 
construction on exterior surfaces and new construction, to prevent water leakage and damage to 
structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed 
during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in 
Section 015000 "Temporary Facilities and Controls." 

3.3 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new construction and 
as indicated. Use methods required to complete the Work within limitations of governing regulations and 
as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete selective 
demolition operations above each floor or tier before disturbing supporting members on the next 
lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting 
methods least likely to damage construction to remain or adjoining construction. Use hand tools or 
small power tools designed for sawing or grinding, not hammering and chopping, to minimize 
disturbance of adjacent surfaces. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing 
finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, 
such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-
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cutting operations. Maintain fire watch and portable fire-suppression devices during flame-cutting 
operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly 
dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid free fall and 
to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not to impose 
excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. Comply with requirements in Section 017419 
"Construction Waste Management and Disposal." 

B. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during 
selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage 
location during selective demolition and cleaned and reinstalled in their original locations after selective 
demolition operations are complete. 

3.4 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-
driven saw, then remove masonry between saw cuts. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, remove demolished materials from Project site and legally dispose 
of them in an EPA-approved landfill. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas. 

3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey 
debris to grade level in a controlled descent. 

4. Comply with requirements specified in Section 017419 "Construction Waste Management and 
Disposal." 

B. Burning: Do not burn demolished materials. 

C. Disposal: Transport demolished materials off Owner's property and legally dispose of them. 

3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition 
operations. Return adjacent areas to condition existing before selective demolition operations began. 

END OF SECTION 024119 
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SECTION - 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture 
design, placement procedures, and finishes, for the following: 

1. Footings. 

2. Foundation walls. 

3. Slabs-on-grade. 

4. Suspended slabs. 

B. Related Sections: 

1. Section 321313 "Concrete Paving" for concrete pavement and walks. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: 
blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica 
fume; subject to compliance with requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. SUSTAINABILITY Submittals: 

1. PrFor products having recycled content, documentation indicating percentages by weight of 
postconsumer and preconsumer recycled content. Include statement indicating cost for each 
product having recycled content. 

2. Design Mixtures: For each concrete mixture containing fly ash as a replacement for portland 
cement or other portland cement replacements, and for equivalent concrete mixtures that do not 
contain portland cement replacements. 

C. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of 
materials, Project conditions, weather, test results, or other circumstances warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

D. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. 
Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar 
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arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, and supports for 
concrete reinforcement. 

E. Construction Joint Layout: Indicate proposed construction joints required to construct the structure. 

1. Location of construction joints is subject to approval of the Architect. 

1.5 INFORMATIONAL SUBMITTALS 

A. Floor surface flatness and levelness measurements indicating compliance with specified tolerances. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified 
Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician. 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that 
complies with ASTM C 94/C 94M requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production 
Facilities." 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, 
qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 
1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician 
and Concrete Laboratory Testing Technician - Grade I. Testing Agency laboratory supervisor shall 
be an ACI-certified Concrete Laboratory Testing Technician - Grade II. 

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from 
single manufacturer. 

E. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

F. Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation 
tests and to design concrete mixtures. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.  

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and smooth 
concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 
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2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as 
follows: 

a. High-density overlay, Class 1 or better. 

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed. 

c. Structural 1, B-B or better; mill oiled and edge sealed. 

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber 
dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

F. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties 
designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on 
removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of exposed 
concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 
waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

2.3 REINFORCEMENT ACCESSORIES 

A. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on 
reinforcement and complying with ASTM A 775/A 775M. 

B. Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed zinc. 

C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, 
or precast concrete according to CRSI's "Manual of Standard Practice," of greater compressive strength 
than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI 
Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 
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2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar 
supports. 

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, 
throughout Project: 

1. Portland Cement: ASTM C 150, Type II/V, gray. Supplement with the following: 

a. Fly Ash: ASTM C 618, Class F. 

B. Normal-Weight Aggregates: ASTM C 33, Class 5S coarse aggregate or better, graded. Provide 
aggregates from a single source with documented service record data of at least 10 years' satisfactory 
service in similar applications and service conditions using similar aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size: As indicated in the General Structural Notes. 

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Water: ASTM C 94/C 94M and potable. 

2.5 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

2. Retarding Admixture: ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive or 
pressure-sensitive tape. 

1. Products: Subject to compliance with requirements,: 
a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400. 
b. Grace Construction Products, W. R. Grace & Co.; Florprufe 120. 
c. Meadows, W. R., Inc.; Perminator 15 mil. 
d. Raven Industries Inc.; Vapor Block 15. 
e. Reef Industries, Inc.; Griffolyn 15 mil Green. 
f. Stego Industries, LLC; Stego Wrap 15 mil Class A. 

B. Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, Size 57, with 
100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve. 
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2.7 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 
9 oz./sq. yd. (305 g/sq. m) when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating. 
certified by curing compound manufacturer to not interfere with bonding of floor covering (See product in 
section 075500 & 096623). 

1. Products: Subject to compliance with requirements,: 
a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. BASF Construction Chemicals - Building Systems; Kure 200. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec by Dayton Superior; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W). 
f. Edoco by Dayton Superior; Res X Cure WB. 
g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE WB 

30C. 
h. Kaufman Products, Inc.; Thinfilm 420. 
i. Lambert Corporation; AQUA KURE - CLEAR. 
j. L&M Construction Chemicals, Inc.; L&M Cure R. 
k. Meadows, W. R., Inc.; 1100-CLEAR. 
l. Nox-Crete Products Group; Resin Cure E. 
m. Right Pointe; Clear Water Resin. 
n. SpecChem, LLC; Spec Rez Clear. 
o. Symons by Dayton Superior; Resi-Chem Clear. 
p. TK Products, Division of Sierra Corporation; TK-2519 DC WB. 
q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, nondissipating, 
certified by curing compound manufacturer to not interfere with bonding of floor covering (See product in 
section 075500 & 096623). 

1. Products: Subject to compliance with requirements,: 
a. Anti-Hydro International, Inc.; AH Clear Cure WB. 
b. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB. 
c. ChemMasters; Safe-Cure & Seal 20. 
d. Conspec by Dayton Superior; Cure and Seal WB. 
e. Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal. 
f. Dayton Superior Corporation; Safe Cure and Seal (J-18). 
g. Edoco by Dayton Superior; Spartan Cote WB II. 
h. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; Clearseal WB 150. 
i. Kaufman Products, Inc.; Cure & Seal 309 Emulsion. 
j. Lambert Corporation; Glazecote Sealer-20. 
k. L&M Construction Chemicals, Inc.; Dress & Seal WB. 
l. Meadows, W. R., Inc.; Vocomp-20. 
m. Metalcrete Industries; Metcure. 
n. Nox-Crete Products Group; Cure & Seal 150E. 
o. Symons by Dayton Superior; Cure & Seal 18 Percent E. 
p. TK Products, Division of Sierra Corporation; TK-2519 WB. 
q. Vexcon Chemicals, Inc.; Starseal 309. 
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2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 
1752, cork or self-expanding cork. 

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore 
durometer hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding 
to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as 
follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 
concrete. 

E. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85 mm) thick, with bent 
tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris. 

2.9 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined 
in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested according to 
ASTM C 109/C 109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface to match adjacent floor 
elevations. 

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined 
in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested according to 
ASTM C 109/C 109M. 

2.10 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory 
trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs 
based on laboratory trial mixtures. 
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B. Cementitious Materials:  

1. Fly Ash: As indicated in the General Structural Notes. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight of cement in 
unreinforced concrete slabs on grade. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, 
for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or 
other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and 
parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious 
materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

E. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written instructions and 
to result in hardened concrete color consistent with approved mockup. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings: Proportion normal-weight concrete mixture as indicated in the General Structural Notes. 

B. Foundation Walls: Proportion normal-weight concrete mixture as indicated in the General Structural Notes. 

C. Slabs-on-Grade: Proportion normal-weight concrete mixture as indicated in the General Structural Notes. 

D. Suspended Slabs: Proportion normal-weight concrete mixture as indicated in the General Structural Notes. 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and 
furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery 
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce 
mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, 
static, and dynamic loads, and construction loads that might be applied, until structure can support such 
loads. 
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B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and 
position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:  

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces. 

2. Class B, 1/4 inch (6 mm) for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush or 
wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for inclined 
surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and 
slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off 
templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 
inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss of 
concrete mortar. Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in 
the Work. Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other 
debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain 
proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, 
before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support 
weight of concrete may be removed after cumulatively curing at not less than 50 deg F (10 deg C) for 24 
hours after placing concrete. Concrete has to be hard enough to not be damaged by form-removal 
operations and curing and protection operations need to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of 
concrete in place until concrete has achieved at least 75 percent of its 28-day design compressive 
strength. 
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2. Remove forms only if shores have been arranged to permit removal of forms without loosening or 
disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise 
damaged form-facing material will not be acceptable for exposed surfaces. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align and 
secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces unless approved 
by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 (ACI 318M) and ACI 301 for design, installation, and removal of shoring and 
reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads 
in such a manner that no floor or member will be excessively loaded or will induce tensile stress in 
concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide 
adequate reshoring to support construction without excessive stress or deflection. 

3.5 VAPOR RETARDERS 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and 
manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

B. Granular Course: Cover vapor retarder with granular fill, moisten, and compact with mechanical equipment 
to elevation tolerances of plus 0 inch (0 mm) or minus 3/4 inch (19 mm). 

3.6 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing 
concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce 
bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and support 
reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing 
reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

3.7 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated 
or as approved by Architect. 
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1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints 
unless otherwise indicated. Do not continue reinforcement through sides of strip placements of 
floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints in 
girders a minimum distance of twice the beam width from a beam-girder intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and 
at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated on architectural drawings. Locate joints beside piers 
integral with walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially 
hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete 
thickness as follows: 

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8-inch-(3.2-mm-)wide joints into concrete when cutting action will 
not tear, abrade, or otherwise damage surface and before concrete develops random contraction 
cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with 
vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as 
indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface 
unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) 
below finished concrete surface where joint sealants, specified in Section 079200 "Joint Sealants," 
are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, 
lace or clip sections together. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is 
complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by 
Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 
301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete 
will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section 
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cannot be placed continuously, provide construction joints as indicated. Deposit concrete to avoid 
segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a 
manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at 
uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches (150 mm) into 
preceding layer. Do not insert vibrators into lower layers of concrete that have begun to lose 
plasticity. At each insertion, limit duration of vibration to time necessary to consolidate concrete and 
complete embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked around 
reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, 
before excess bSustainabilitywater appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations. 

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical 
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for three 
successive days, maintain delivered concrete mixture temperature within the temperature range 
required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen 
subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in mixture designs. 

G. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is Contractor's 
option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade 
uniformly moist without standing water, soft spots, or dry areas. 

3.9 FINISHING FORMED SURFACES 

A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly 
and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins 
and other projections that exceed specified limits on formed-surface irregularities. 
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1. Apply to concrete surfaces exposed to public view,. 

B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to 
formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue 
final surface treatment of formed surfaces uniformly across adjacent unformed surfaces unless otherwise 
indicated. 

3.10 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 

B. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or power-
driven trowel. Continue troweling passes and restraighten until surface is free of trowel marks and uniform 
in texture and appearance. Grind smooth any surface defects that would telegraph through applied 
coatings or floor coverings. 

1. Apply a trowel finish to surfaces, exposed to view, to be covered with resilient flooring, carpet, 
ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating 
system,. 

2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), for a 
randomly trafficked floor surface: 

a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with minimum local 
values of flatness, F(F) 17; and of levelness, F(L) 15.  Provide at carpeted slabs. 

b. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum local 
values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs.  Provide also at 
slabs to receive thin floor coverings such as resilient flooring. 

c. Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with minimum local 
values of flatness, F(F) 30; and of levelness, F(L) 24.  Provide at all exposed concrete 
floors, and at rooms 124, 124B, 124A, 125, 125A, 123, 122A, 119, 121 and floors to receive 
epoxy terrazzo flooring.. 

3. Finish and measure surface so gap at any point between concrete surface and an unleveled, 
freestanding, 10-ft.-(3.05-m-)long straightedge resting on two high spots and placed anywhere on 
the surface does not exceed1/8 inch (3.2 mm). 

3.11 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless 
otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
Provide other miscellaneous concrete filling indicated or required to complete the Work. 

B. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. Cast-in 
inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish concrete surfaces. 

3.12 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 
Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing. 

B. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and 
other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing 
forms before end of curing period, continue curing for the remainder of the curing period. 

C. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including 
floors and slabs, concrete floor toppings, and other surfaces. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014

   

CAST-IN-PLACE CONCRETE  Section 033000 - Page 13
    

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following 
materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and 
edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing 
concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 
mm), and sealed by waterproof tape or adhesive. Cure for not less than seven days. Immediately 
repair any holes or tears during curing period using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor 
coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a 
curing compound that the manufacturer certifies will not interfere with bonding of floor 
covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to 
manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after 
initial application. Maintain continuity of coating and repair damage during curing period. 

a. Removal: After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound manufacturer unless 
manufacturer certifies curing compound will not interfere with bonding of floor covering used 
on Project. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous 
operation by power spray or roller according to manufacturer's written instructions. Recoat areas 
subjected to heavy rainfall within three hours after initial application. Repeat process 24 hours later 
and apply a second coat. Maintain continuity of coating and repair damage during curing period. 

3.13 LIQUID FLOOR TREATMENTS 

A. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened 
concrete by power spray or roller according to manufacturer's written instructions. 

3.14 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until construction 
traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint 
clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed joints. 
Overfill joint and trim joint filler flush with top of joint after hardening. 
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3.15 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace 
concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half 
parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air 
bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other 
discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch 
(13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 mm). Make edges of 
cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes and voids 
with bonding agent. Fill and compact with patching mortar before bonding agent has dried. Fill 
form-tie voids with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement so that, when dry, patching mortar will match surrounding color. Patch a test area 
at inconspicuous locations to verify mixture and color match before proceeding with patching. 
Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify 
surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for 
trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, 
rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to 
reinforcement or completely through unreinforced sections regardless of width, and other 
objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing operations by 
cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into 
adjacent concrete. 

4. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, 
by cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts 
and expose steel reinforcement with at least a 3/4-inch (19-mm) clearance all around. Dampen 
concrete surfaces in contact with patching concrete and apply bonding agent. Mix patching 
concrete of same materials and mixture as original concrete except without coarse aggregate. 
Place, compact, and finish to blend with adjacent finished concrete. Cure in same manner as 
adjacent concrete. 

5. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar. 
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose 
particles. Dampen cleaned concrete surfaces and apply bonding agent. Place patching mortar 
before bonding agent has dried. Compact patching mortar and finish to match adjacent concrete. 
Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching 
mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's approval. 
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3.16 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

B. Inspections: 

1. Steel reinforcement placement. 

2. Steel reinforcement welding. 

3. Headed bolts and studs. 

4. Verification of use of required design mixture. 

5. Concrete placement, including conveying and depositing. 

6. Curing procedures and maintenance of curing temperature. 

7. Verification of concrete strength before removal of shores and forms from beams and slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall 
be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture 
exceeding 5 cu. yd. (4 cu. m), but less than 50 cu. yd. (19 cu. m), plus one set for each additional 
100 cu. yd. (38 cu. m) or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-strength tests for each 
concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mixture. Perform additional tests when 
concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each 
composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F 
(4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each composite 
sample. 

5. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite 
sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one laboratory-cured specimen at 7 days 
and one set of two specimens at 28 days.  Save one specimen for a potential 56 day test if 
required. 

a. A compressive-strength test shall be the average compressive strength from a set of two 
specimens obtained from same composite sample at 28 days unless noted otherwise. 

7. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no compressive-
strength test value falls below specified compressive strength by more than 500 psi (3.4 MPa). 
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8. Test results shall be reported in writing to the Architect and Structural Engineer, concrete 
manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests 
shall contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking strength, 
and type of break for both 7- and 28-day tests. 

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

10. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test 
results indicate that slump, air entrainment, compressive strengths, or other requirements have not 
been met, as directed by Architect. Testing and inspecting agency may conduct tests to determine 
adequacy of concrete by cored cylinders complying with ASTM C 42/C 42M or by other methods as 
directed by Architect. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the 
Contract Documents. 

D. Contractor shall Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 
1155M) within 24 hours of finishing and provide report to architect for every 1000 sf.  Autopsy & shower 
spaces are especially critical.  

3.17 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use 
protective methods and materials, including temporary covering, recommended in writing by liquid floor 
treatments installer. 

END OF SECTION 033000 
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SECTION - 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Concrete masonry units. 
2. Concrete masonry veneer units. 
3. Mortar and grout. 
4. Steel reinforcing bars. 
5. Masonry joint reinforcement. 
6. Ties and anchors. 
7. Embedded flashing. 
8. Miscellaneous masonry accessories. 

B. Related Sections: 
1. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable masonry 

anchors for connecting to structural steel frame. 
2. Section 055000 "Metal Fabrications" for furnishing steel lintels  for unit masonry. 
3. Section 071900 "Water Repellents" for water repellents applied to unit masonry. 
4. Section 076200 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and for 

furnishing manufactured reglets installed in masonry joints. 

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For the following: 

1. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. Comply with ACI 
315, "Details and Detailing of Concrete Reinforcement." 

C. Samples for Verification: For each type and color of the following: 

1. CMUs. 

2. Concrete masonry veneer units. 

3. Special shapes. 

4. Pigmented  mortar. Make Samples using same sand and mortar ingredients to be used on Project. 
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5. Weep holes and vents. 

6. Accessories embedded in masonry. 

1.5 INFORMATIONAL SUBMITTALS 

A. Mix Designs: For each type of mortar. Include description of type and proportions of ingredients. 

1. Include test reports for mortar mixes required to comply with property specification. Test according 
to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 
91 for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

B. Cold-Weather Procedures: Detailed description of methods, materials, and equipment to be used to 
comply with requirements. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated. 

B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a 
uniform blend within the ranges accepted for these characteristics, from single source from single 
manufacturer for each product required. 

C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for 
exposed masonry, from single manufacturer for each cementitious component and from single source or 
producer for each aggregate. 

D. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the 
Contract Documents. 

E. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Build mockups as described on the contract drawings. 

2. Clean exposed faces of mockups with masonry cleaner as indicated. 

3. Protect accepted mockups from the elements with weather-resistant membrane. 

4. Approval of mockups is for color, texture, and blending of masonry units; relationship of mortar and 
sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities of workmanship. 

a. Approval of mockups is also for other material and construction qualities specifically 
approved by Architect in writing. 

b. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless such deviations are specifically approved by 
Architect in writing. 

F. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Section 
013100 "Project Management and Coordination." 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, 
cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install 
until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use 
cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and contamination 
avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos. 
Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry 
location or in covered weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil. 

1.8 PROJECT CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof 
sheeting at end of each day's work. Cover partially completed masonry when construction is not in 
progress. 

1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure 
cover a minimum of 24 inches down face next to unconstructed wythe and hold cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days 
after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or 
painted. Immediately remove grout, mortar, and soil that come in contact with such masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on 
ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as well as similar products with painted and integral 
finishes, from mortar droppings. 

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing 
mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do 
not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing 
conditions. Comply with cold-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and 
higher and will remain so until masonry has dried, but not less than seven days after completing 
cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 
530.1/ASCE 6/TMS 602. 
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PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain 
chips, cracks, or other defects exceeding limits stated in the standard. Do not use units where such 
defects will be exposed in the completed Work. 

B. Fire-Resistance Ratings: Where indicated, provide units that comply with requirements for fire-resistance 
ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or 
by other means, as acceptable to authorities having jurisdiction. 

2.2 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of 
adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and 
other special conditions. 

2. Provide square-edged units for outside corners unless otherwise indicated. 

3. Provide manufactured corner units with a full 8” return, unless otherwise indicated. 

B. Integral Water Repellent: Provide units made with integral water repellent for exposed units. 

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not reduce 
flexural bond strength. Units made with integral water repellent, when tested according to ASTM E 
514 as a wall assembly made with mortar containing integral water-repellent manufacturer's mortar 
additive, with test period extended to 24 hours, shall show no visible water or leaks on the back of 
test specimen. 

a. Products: Subject to compliance with requirements, provide one of the following: 

1) BASF Aktiengesellschaft; Rheopel Plus. 

2) Euclid Chemical Company (The); an RPM company. 

3) Grace Construction Products; W.R. Grace & Co. -- Conn; Dry-Block. 

4) Krete HQ Plus. 

C. CMUs: ASTM C 90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength as 
indicated on Structural General Notes. 

2. Density Classification: As indicated on the Structural General Notes. 

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

4. Exposed Faces: Provide color and texture matching the range represented by Architect's sample. 

5. Faces to Receive Plaster: Where units are indicated to receive a direct application of plaster, 
provide textured-face units made with gap-graded aggregates. 

D. Concrete Masonry Veneer Units: ASTM C 1634. 
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1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength 
same as CMU.. 

2. Density Classification:  Normal weight. 

3. Size (Actual Dimensions): 3-5/8 inches wide by 3-5/8 inches  high by 15-5/8 inches  long. 

4. Texture:  Ground-face finish and smooth as indicated on the contract drawings. 

5. Colors: As indicated on the contract drawings. 

2.3 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather construction. 
Provide natural color or white cement as required to produce mortar color indicated. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other 
ingredients. 

D. Mortar Cement: ASTM C 1329. 

E. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar 
mixes and complying with ASTM C 979. Use only pigments with a record of satisfactory performance in 
masonry mortar. 

F. Aggregate for Mortar: ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed 
stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve. 

G. Aggregate for Grout: ASTM C 404. 

H. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with ASTM C 
494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of composition 
indicated. 

I. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs 
containing integral water repellent by same manufacturer. 

J. Water: Potable. 

2.4 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 . 

B. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors: Single 0.187-
inch-diameter, hot-dip galvanized, carbon or stainless-steel continuous wire. 

2.5 TIES AND ANCHORS 

A. Materials: Provide ties and anchors specified in this article that are made from materials that comply with 
the following unless otherwise indicated. 
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1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 
coating. 

2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304. 

B. Adjustable Masonry-Veneer Anchors: 

1. General: Provide anchors that allow vertical adjustment but resist tension and compression forces 
perpendicular to plane of wall, for attachment over sheathing to metal studs, and as follows: 

a. Structural Performance Characteristics: Capable of withstanding a 100-lbf load in both 
tension and compression without deforming or developing play in excess of 0.05 inch . 

2. Fabricate sheet metal anchor sections and other sheet metal parts from 0.075-inch-thick steel 
sheet, galvanized after fabrication. 

3. Wire Ties: Triangular-, rectangular-, or T-shaped wire ties fabricated from 0.187-inch-diameter, hot-
dip galvanized-steel or stainless-steel wire unless otherwise indicated. 

4. Contractor's Option: Unless otherwise indicated, provide any of the following types of anchors: 

5. Seismic Masonry-Veneer Anchors: Units consisting of a metal anchor section and a connector 
section designed to engage a continuous wire embedded in the veneer mortar joint. 

a. Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and bottom, 2-3/4 
inches wide by 3 inches high; with projecting tabs having slotted holes for inserting vertical 
leg of connector section. 

b. Connector Section: Rib-stiffened, sheet metal bent plate with down-turned leg designed to 
fit in anchor section slot and with integral tabs designed to engage continuous wire. Size 
connector to extend at least halfway through veneer but with at least 5/8-inch cover on 
outside face. 

6. Seismic Masonry-Veneer Anchors: Units consisting of a metal anchor section and a connector 
section designed to engage a continuous wire embedded in the veneer mortar joint. 

a. Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and bottom, 2-3/4 
inches wide by 3 inches high; with projecting tabs having slotted holes for inserting vertical 
legs of wire tie specially formed to fit anchor section. Size wire tie to extend at least 1-1/2 
inches into veneer but with at least 5/8-inch cover on outside face. 

b. Connector Section: Sheet metal clip welded to wire tie with integral tabs designed to engage 
continuous wire. 

7. Seismic Masonry-Veneer Anchors: Units consisting of a metal anchor section and a connector 
section designed to engage a continuous wire embedded in the veneer mortar joint. 

a. Anchor Section: Gasketed sheet metal plate, 1-1/4 inches wide by 6 inches long, with screw 
holes top and bottom; top and bottom ends bent to form pronged legs to bridge insulation or 
sheathing and contact studs; and raised rib-stiffened strap, 5/8 inch wide by 6 inches long, 
stamped into center to provide a slot between strap and plate for inserting wire tie. Provide 
anchor manufacturer's standard, self-adhering, modified bituminous gaskets manufactured 
to fit behind anchor plate and extend beyond pronged legs. 

b. Connector Section: Triangular wire tie and rigid PVC extrusion with snap-in grooves for 
inserting continuous wire. Size wire tie to extend at least halfway through veneer but with at 
least 5/8-inch cover on outside face. 
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c. Fabricate wire connector sections from 0.187-inch-diameter, hot-dip galvanized, carbon or 
stainless-steel wire. 

8. Stainless-Steel Drill Screws for Steel Studs: Proprietary fastener consisting of carbon-steel drill 
point and 300 Series stainless-steel shank, complying with ASTM C 954 except manufactured with 
hex washer head and neoprene or EPDM washer, No. 10 diameter by length required to penetrate 
steel stud flange with not less than three exposed thread. 

2.6 EMBEDDED FLASHING MATERIALS 

A. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU web covers 
made from high-density polyethylene incorporating chemical stabilizers that prevent UV degradation. Cell 
flashing pans have integral weep spouts that are designed to be built into mortar bed joints and weep 
collected moisture to the exterior of CMU walls and that extend into the cell to prevent clogging with 
mortar. 

B. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or 
products recommended by flashing manufacturer for bonding flashing sheets to each other and to 
substrates. 

2.7 MISCELLANEOUS MASONRY ACCESSORIES 

A. Weep/Vent Products: Use  the following unless otherwise indicated: 

1. Round Plastic Weep/Vent Tubing: Medium-density polyethylene, 3/8-inch OD by 4 inches long. 

2.8 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout 
stains, efflorescence, and other new construction stains from new masonry without discoloring or 
damaging masonry surfaces. Use product expressly approved for intended use by cleaner manufacturer 
and manufacturer of masonry units being cleaned. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

a. Prosoco Sure Klean 

2.9 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-
repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. For reinforced masonry, use portland cement-lime, masonry cement, or mortar cement mortar. 

3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, 
regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure 
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to 
Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of 
mortar for applications stated unless another type is indicated. 

1. For reinforced masonry, use Type S. 
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2. For mortar parge coats, use Type N. 

3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior 
load-bearing walls; for interior non-load-bearing partitions; and for other applications where another 
type is not indicated, use Type N. 

4. For interior non-load-bearing partitions, Type O may be used instead of Type N. 

D. Pigmented Mortar: Use colored cement product. 

1. Pigments shall not exceed 10 percent of portland cement by weight. 

2. Pigments shall not exceed 5 percent of masonry cement or mortar cement by weight. 

3. Mix to match Architect's sample. 

4. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Concrete facing brick. 

E. Grout for Unit Masonry: Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply 
with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C 476, as indicated in the Structural General Notes. 

3. Provide grout with a slump of 10 to 11 inches  as measured according to ASTM C 143/C 143M. 

F. Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar manufacturer's written 
instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of work. 

2. Verify that foundations are within tolerances specified. 

3. Verify that reinforcing dowels are properly placed. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations 
of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness shown. Build 
single-wythe walls to actual widths of masonry units, using units of widths indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 
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C. Leave openings for equipment to be installed before completing masonry. After installing equipment, 
complete masonry to match the construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit 
adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow 
units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces and, where 
possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures. 

1. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 1/4 
inch . 

2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch 
. 

3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 
inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 
feet , or 1/2 inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level 
by more than 1/8 inch in 10 feet , 1/4 inch in 20 feet , or 1/2 inch maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet , 3/8 inch in 
20 feet , or 1/2 inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and 
control joints, do not vary from plumb by more than 1/8 inch in 10 feet , 1/4 inch in 20 feet , or 1/2 
inch maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet , 3/8 inch in 20 feet 
, or 1/2 inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 
feet , or 1/2 inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 
inch except due to warpage of masonry units within tolerances specified for warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch , with a 
maximum thickness limited to 1/2 inch . 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 
inch . 
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3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 
1/4 inch . 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch . 
Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch . 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more 
than 1/16 inch from one masonry unit to the next. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and 
for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-
size units, particularly at corners, jambs, and, where possible, at other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond and 
as indicated on Drawings; do not use units with less than nominal 4-inch horizontal face dimensions at 
corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 4-
inches . Bond and interlock each course of each wythe at corners. Do not use units with less than nominal 
4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by racking back units in each course from those in course below; 
do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose 
masonry units and mortar, and wet brick if required before laying fresh masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly 
with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire 
mesh, or plastic mesh in the joint below and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar 
items unless otherwise indicated. 

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure 
above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure above. 

2. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal. 
Fill joint with mortar after dead-load deflection of structure above approaches final position. 

3. At fire-rated partitions, treat joint between top of partition and underside of structure above to 
comply with Section 078446 "Fire-Resistive Joint Systems." 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow  CMUs as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 

3. With webs fully bedded in mortar in grouted masonry, including starting course on footings. 
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4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings 
where cells are not grouted. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill 
head joints and shove into place. Do not deeply furrow bed joints or slush head joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness 
unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) 
unless otherwise indicated. 

3.6 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers to wall framing with seismic masonry-veneer anchors to comply with the 
following requirements: 

1. Fasten screw-attached and seismic anchors through sheathing to wall framing with metal fasteners 
of type indicated. Use two fasteners unless anchor design only uses one fastener. 

2. Embed tie sections connector sections and continuous wire in masonry joints. Provide not less than 
1 inches of air space between back of masonry veneer and face of sheathing. 

3. Locate anchor sections to allow maximum vertical differential movement of ties up and down. 

4. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c. 
horizontally, with not less than 1 anchor for each 2 sq. ft. of wall area. Install additional anchors 
within 12 inches of openings and at intervals, not exceeding 8 inches , around perimeter and wall 
edges. 

3.7 CONTROL AND EXPANSION JOINTS 

A. General: Install control and expansion joint materials in unit masonry as masonry progresses. Do not allow 
materials to span control and expansion joints without provision to allow for in-plane wall or partition 
movement. 

B. Form control joints in concrete masonry as follows: 

1. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete 
for application of sealant. 

C. Form expansion joints in brick as follows: 

1. Build flanges of factory-fabricated, expansion-joint units into masonry. 

2. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inch for 
installation of sealant and backer rod specified in Division 07 Section "Joint Sealants." 

D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a compressible filler 
of width required for installing sealant and backer rod specified in Division 07 Section "Joint Sealants," but 
not less than 3/8 inch. 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.8 LINTELS 

A. Install steel lintels where indicated. 

B. Provide minimum bearing of 6 inches at each jamb unless otherwise indicated. 
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3.9 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other 
obstructions to downward flow of water in wall, and where indicated. Install vents at shelf angles, ledges, 
and other obstructions to upward flow of air in cavities, and where indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar 
and cover with mortar. Before covering with mortar, seal penetrations in flashing with adhesive, 
sealant, or tape as recommended by flashing manufacturer. 

2. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and up 
face of sheathing at least 8 inches ; with upper edge tucked under building paper or building wrap, 
lapping at least 4 inches . 

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each end. At 
heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end 
dams. 

4. Cut flexible flashing off flush with face of wall after masonry wall construction is completed. 

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with 
manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells 
and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU web covers so that 
they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell. 

D. Install reglets and nailers for flashing and other related construction where they are shown to be built into 
masonry. 

E. Install weep holes in head joints in exterior wythes of first course of masonry immediately above 
embedded flashing and as follows: 

1. Use specified weep/vent products or open head joints to form weep holes. 

2. Space weep holes 24 inches o.c. unless otherwise indicated. 

3. Space weep holes formed from plastic tubing 16 inches o.c. 

F. Place pea gravel in cavities as soon as practical to a height equal to height of first course above top of 
flashing, but not less than 2 inches , to maintain drainage. 

1. Fill cavities full height by placing pea gravel in cavities as masonry is laid so that at any point 
masonry does not extend more than 24 inches above top of pea gravel. 

G. Install vents in head joints in exterior wythes at spacing indicated. Use specified weep/vent products or 
open head joints to form vents. 

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install through-wall 
flashing and weep holes above horizontal blocking. 

3.10 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced 
masonry elements during construction. 
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1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. 
Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms 
to maintain position and shape during construction and curing of reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to 
carry their own weight and other loads that may be placed on them during construction. 

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to 
resist grout pressure. 

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, 
including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. If high lift grouting procedures are 
followed pour heights shall be limited 12.67 ft. Submit high lift grouting procedure plan to architect 
for review prior to grouting walls.  

3.11 PARGING 

A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a total thickness 
of 3/4 inch . Dampen wall before applying first coat and scarify first coat to ensure full bond to subsequent 
coat. 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface variation of 1/8 
inch per foot . Form a wash at top of parging and a cove at bottom. 

C. Damp-cure parging for at least 24 hours and protect parging until cured. 

3.12 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that 
do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to 
eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with 
mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform 
appearance. Prepare joints for sealant application, where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and 
smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 
chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with 
liquid strippable masking agent or polyethylene film and waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
surfaces thoroughly with clear water. 
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5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written 
instructions. 

6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of 
stain on exposed surfaces. 

3.13 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. 
At completion of unit masonry work, remove from Project site. 

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated 
sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed. 

1. Crush masonry waste to less than 4 inches in each dimension. 

2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. 
Fill material is specified in Section 312000 "Earth Moving." 

3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described 
above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION - 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 

B. Related Sections: 

1. Section 014000 "Quality Requirements" for independent testing agency procedures and 
administrative requirements. 

2. Section 053100 "Steel Decking" for field installation of shear connectors through deck. 

3. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached to structural-
steel frame, miscellaneous steel fabrications, and other metal items not defined as structural steel. 

4. Section 055100 "Metal Stairs." 

5. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" and Section 099600 
"High-Performance Coatings" for surface-preparation and priming requirements. 

1.3 DEFINITIONS 

A. Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of Standard Practice 
for Steel Buildings and Bridges." 

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or along grid 
lines designated as "SLRS" on Drawings, including columns, beams, and braces and their connections. 

C. Heavy Sections: Rolled and built-up sections as follows: 

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches (38 mm). 

2. Welded built-up members with plates thicker than 2 inches (50 mm). 

3. Column base plates thicker than 2 inches (50 mm). 

D. Protected Zone: Structural members or portions of structural members indicated as "Protected Zone" on 
Drawings. Connections of structural and nonstructural elements to protected zones are limited. 

E. Demand Critical Welds: Those welds, the failure of which would result in significant degradation of the 
strength and stiffness of the Seismic-Load-Resisting System and which are indicated as "Demand Critical" 
or "Seismic Critical" on Drawings. 
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1.4 ACTION SUBMITTALS 

A. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment drawings. 

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show 
size, length, and type of each weld. Show backing bars that are to be removed and supplemental 
fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify 
pretensioned and slip-critical high-strength bolted connections. 

5. Identify members and connections of the seismic-load-resisting system. 

6. Indicate locations and dimensions of protected zones. 

7. Identify demand critical welds. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency, fabricator and installer. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality Certification Program 
and is designated an AISC-Certified Plant, Category STD, or is accredited by the IAS Fabricator Inspection 
Program for Structural Steel (AC 172). 

B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification Program and 
is designated an AISC-Certified Erector, Category CSE. 

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P1 or SSPC-
QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators." 

D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." See General Structural Notes for additional requirements. 

E. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 

2. AISC 341 and AISC 341s1. 

3. AISC 360. 

4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and 
spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged 
materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to 
members or supporting structures. Repair or replace damaged materials or structures as directed. 
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B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 
repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 
fasteners and for retesting fasteners after lubrication. 

1.8 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' recommendations to ensure that shop primers and topcoats are compatible with one 
another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction without 
delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: As indicated on the General Structural Notes. 

B. Channels, Angles S-Shapes: As indicated on the General Structural Notes. 

C. Plate and Bar: As indicated on the General Structural Notes. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel structural 
bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 
(ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), compressible-washer 
type with plain finish. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-hex or round 
head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and 
hardened carbon-steel washers. 

1. Finish: Plain 

C. Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon 
steel; AWS D1.1/D1.1M, Type B. 

D. Unheaded Anchor Rods: As indicated on the General Structural Notes 

1. Configuration: Straight. 

2. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel. 

3. Plate Washers: ASTM A 36/A 36M carbon steel. 

4. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 
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5. Finish: Plain. 

E. Headed Anchor Rods: As indicated on the General Structural Notes  

1. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel. 

2. Plate Washers: ASTM A 36/A 36M carbon steel. 

3. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 

4. Finish: Plain 

F. Threaded Rods: As indicated on the General Structural Notes 

1. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel. 

2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 

3. Finish: Plain. 

G. Clevises and Turnbuckles: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035. 

H. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030. 

I. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018. 

2.3 PRIMER 

A. Primer: Comply with Section 099600 "High-Performance Coatings." 

B. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with 
MPI#79 and compatible with topcoat. 

2.4 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to 
AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until 
structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting shop-priming 
operations. 

B. Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to metal 
surfaces. 

C. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

D. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and 
manufacturer's written instructions. 
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E. Holes: Provide holes required for securing other work to structural steel and for other work to pass through 
steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge 
holes by burning without prior approval of the structural engineer. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel 
surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.5 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Snug tightened or Pretensioned as indicated. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting welding work. 

1. Assemble and weld built-up sections by methods that will maintain true alignment of axes without 
exceeding tolerances in AISC 303 for mill material. 

2.6 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a 
depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

3. Surfaces to be high-strength bolted with slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

B. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, 
"Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film 
thickness of not less than 1.5 mils (0.038 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and locations of 
anchor rods, bearing plates, and other embedments for compliance with requirements. 

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other embedments 
showing dimensions, locations, angles, and elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel 
secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to 
design loads. Remove temporary supports when permanent structural steel, connections, and bracing are 
in place unless otherwise indicated. 
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1. Do not remove temporary shoring supporting composite deck construction until cast-in-place 
concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360. 

B. Base Bearing and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel 
Buildings and Bridges." 

D. Align and adjust various members that form part of complete frame or structure before permanently 
fastening. Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact 
with members. Perform necessary adjustments to compensate for discrepancies in elevations and 
alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean temperature 
when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged 
to admit bolts. 

G. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and 
manufacturer's written instructions. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Snug tightened or Pretensioned as indicated. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, 
and removal of paint on surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without 
exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill 
material. 
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3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to inspect field 
welds and high-strength bolted connections. 

B. Bolted Connections: Bolted connections will be inspected according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections: Field welds will be visually inspected according to AWS D1.1/D1.1M. 

1. In addition to visual inspection, field welds will be tested and inspected according to AWS 
D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection: ASTM E 165. 

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. 
Cracks or zones of incomplete fusion or penetration will not be accepted. 

c. Ultrasonic Inspection: ASTM E 164. 

d. Radiographic Inspection: ASTM E 94. 

D. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements 
in AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or 
welding repairs to any shear connector. 

2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors already 
tested, according to requirements in AWS D1.1/D1.1M. 

E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract 
Documents. 

END OF SECTION 051200 
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SECTION - 052100 - STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. K-series steel joists. 

2. KCS-type K-series steel joists. 

3. K-series steel joist substitutes. 

4. LH- and DLH-series long-span steel joists. 

5. Joist accessories. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for installing bearing plates in concrete. 

2. Section 042000 "Unit Masonry" for installing bearing plates in unit masonry. 

3. Section 051200 "Structural Steel Framing" for field-welded shear connectors. 

1.3 DEFINITIONS 

A. SJI's "Specifications": Steel Joist Institute's "Standard Specifications, Load Tables and Weight Tables for 
Steel Joists and Joist Girders." 

B. Special Joists: Steel joists or joist girders requiring modification by manufacturer to support non-uniform, 
unequal, or special loading conditions that invalidate load tables in SJI's "Specifications." 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of joist, accessory, and product. 

B. Sustainability Submittals: 

1. For products having recycled content, documentation indicating percentages by weight of 
postconsumer and pre-consumer recycled content. Include statement indicating cost for each 
product having recycled content. 

C. Shop Drawings: 

1. Include layout, designation, number, type, location, and spacing of joists. 
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2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and 
connection locations and details; and attachments to other construction. 

3. Indicate locations and details of bearing plates to be embedded in other construction. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and professional engineer. 

B. Welding certificates. 

C. Manufacturer certificates. 

D. Mill Certificates: For each type of bolt. 

E. Comprehensive engineering analysis of special joists signed and sealed by the qualified professional 
engineer responsible for its preparation. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying with 
applicable standard specifications and load tables in SJI's "Specifications. 

1. Manufacturer's responsibilities include providing professional engineering services for designing 
special joists to comply with performance requirements. 

B. Welding Qualifications: Qualify field-welding procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications. 

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling. 

1.8 SEQUENCING 

A. Deliver steel bearing plates to be built into cast-in-place concrete and masonry construction. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide special joists and connections capable of withstanding design loads 
indicated. 

1. Use ASD; data are given at service-load level. 

2. Design special joists to withstand design loads with live-load deflections no greater than the 
following: 

a. Roof Joists: Vertical deflection of 1/360 of the span. 

B. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 
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2.2 K-SERIES STEEL JOISTS 

A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web Steel Joists, 
K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members, underslung ends, and 
parallel top chord. 

1. Joist Type: K-series steel joists and KCS-type K-series steel joists. 

B. Steel Joist Substitutes: Manufacture according to "Standard Specifications for Open Web Steel Joists, K-
Series" in SJI's "Specifications," with steel-angle or -channel members. 

C. Provide holes in chord members for connecting and securing other construction to joists. 

D. Top-Chord Extensions: Extend top chords of joists with SJI's Type S top-chord extensions where 
indicated, complying with SJI's "Specifications." 

E. Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends where indicated, 
complying with SJI's "Specifications." 

F. Do not camber joists. 

G. Camber joists according to SJI's "Specifications. 

H. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope 
exceeds 1/4 inch per 12 inches (1:48). 

2.3 LONG-SPAN STEEL JOISTS 

A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-Series and 
Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord 
members; of joist type and end and top-chord arrangements as indicated. 

B. Provide holes in chord members for connecting and securing other construction to joists. 

C. Camber long-span steel joists according to SJI's "Specifications.". 

D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope 
exceeds 1/4 inch per 12 inches (1:48). 

2.4 PRIMERS 

A. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance requirements 
in SSPC-Paint 15. 

2.5 JOIST ACCESSORIES 

A. Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of material, 
size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, and span. Furnish 
additional erection bridging if required for stability. 

B. Fabricate steel bearing plates from ASTM A 36/A 36M steel with integral anchorages of sizes and 
thicknesses indicated.  

C. Steel bearing plates with integral anchorages are specified in Section 055000 "Metal Fabrications." 

D. Furnish ceiling extensions, either extended bottom-chord elements or a separate extension unit of enough 
strength to support ceiling construction. Extend ends to within 1/2 inch (13 mm) of finished wall surface 
unless otherwise indicated. 
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E. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel structural 
bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M) 
hardened carbon-steel washers. 

1. Finish: Plain. 

F. Welding Electrodes: Comply with AWS standards. 

G. Furnish miscellaneous accessories including splice plates and bolts required by joist manufacturer to 
complete joist assembly. 

2.6 CLEANING AND SHOP PAINTING 

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and 
accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3. 

B. Do not prime paint joists and accessories to receive sprayed fire-resistive materials. 

C. Apply one coat of shop primer to joists and joist accessories to be primed to provide a continuous, dry 
paint film not less than 1 mil (0.025 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for compliance 
with requirements for installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction 
according to SJI's "Specifications" joist manufacturer's written recommendations, and requirements in this 
Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 

2. Space, adjust, and align joists accurately in location before permanently fastening. 

3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are 
stabilized during construction. 

4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads are 
applied. 

C. Field weld joists to supporting steel bearing plates and framework. Coordinate welding sequence and 
procedure with placement of joists. Comply with AWS requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

D. Bolt joists to supporting steel framework using carbon-steel bolts. 

E. Bolt joists to supporting steel framework using high-strength structural bolts. Comply with Research 
Council on Structural Connection's "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 
Bolts" for high-strength structural bolt installation and tightening requirements. 
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F. Install and connect bridging concurrently with joist erection, before construction loads are applied. Anchor 
ends of bridging lines at top and bottom chords if terminating at walls or beams. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to inspect field 
welds and bolted connections and to perform field tests and inspections and prepare test and inspection 
reports. 

B. Visually inspect field welds according to AWS D1.1/D1.1M. 

1. In addition to visual inspection, test field welds according to AWS D1.1/D1.1M and the following 
procedures, as applicable: 

a. Liquid Penetrant Inspection: ASTM E 165. 

b. Magnetic Particle Inspection: ASTM E 709. 

c. Ultrasonic Testing: ASTM E 164. 

d. Radiographic Testing: ASTM E 94. 

C. Visually inspect bolted connections. 

D. Correct deficiencies in Work that test and inspection reports have indicated are not in compliance with 
specified requirements. 

E. Perform additional testing to determine compliance of corrected Work with specified requirements. 

3.4 PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM 
A 780 and manufacturer's written instructions. 

B. Touchup Painting: After installation, promptly clean, prepare, and prime or reprime field connections, rust 
spots, and abraded surfaces of prime-painted joists, abutting structural steel, and accessories. 

1. Clean and prepare surfaces by hand-tool cleaning according to SSPC-SP 2, or power-tool cleaning 
according to SSPC-SP 3. 

2. Apply a compatible primer of same type as primer used on adjacent surfaces. 

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that 
ensure that joists and accessories are without damage or deterioration at time of Substantial Completion. 

END OF SECTION 052100 
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SECTION - 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof deck. 

2. Composite floor deck. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight structural concrete fill 
over steel deck. 

2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors. 

3. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel shapes. 

4. Section 099123 "Interior Painting" for repair painting of primed deck and finish painting of deck. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of deck, accessory, and product indicated. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck 
openings, special jointing, accessories, and attachments to other construction. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of steel deck. 

B. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing 
agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 

C. Evaluation Reports: For steel deck. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 
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B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural Welding 
Code - Sheet Steel." 

C. Electrical Raceway Units: Provide UL-labeled cellular floor-deck units complying with UL 209 and listed in 
UL's "Electrical Construction Equipment Directory" for use with standard header ducts and outlets for 
electrical distribution systems. 

D. FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval Guide, 
Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof covering 
and ventilate to avoid condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to maintain 
insulation free of moisture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck according to AISI's 
"North American Specification for the Design of Cold-Formed Steel Structural Members." 

2.2 ROOF DECK 

A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and 
Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following: 

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade (33) 230) zinc coating. 

2. Deck Profile: As indicated in the General Structural Notes. 

3. Profile Depth: As indicated in the General Structural Notes 

4. Design Uncoated-Steel Thickness: As indicated in the General Structural Notes 

5. Span Condition: As indicated in the General Structural Notes 

6. Side Laps: As indicated in the General Structural Notes 

2.3 COMPOSITE FLOOR DECK 

A. Composite Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs and interlocking 
side laps, to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI 
Publication No. 31, with the minimum section properties indicated, and with the following: 

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade (33) 230 zinc coating. 

2. Profile Depth: As indicated in the General Structural Notes. 

3. Design Uncoated-Steel Thickness: As indicated in the General Structural Notes. 

4. Span Condition: As indicated in the General Structural Notes. 
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2.4 ACCESSORIES 

A. General: Provide manufacturer's standard accessory materials for deck that comply with requirements 
indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-
steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 10 
(4.8-mm) minimum diameter. 

D. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 psi (230 
MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same material and finish as 
deck; of profile indicated or required for application. 

E. Galvanizing Repair Paint:  ASTM A 780. 

F. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in SDI 
Publication No. 31, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and 
bearing on supporting frame before being permanently fastened. Do not stretch or contract side-lap 
interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or 
adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of 
deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and 
quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical fasteners and 
install according to deck manufacturer's written instructions. 
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3.3 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter 
indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches (38 mm) long, and 
as follows: 

1. Weld Diameter: 3/4 inch (19 mm), nominal. 

2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two welds per deck unit 
at each support. Space welds as indicated in the General Structural Notes. 

3. Weld Washers: Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 
supports as indicated in the General Structural Notes. 

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2 inches (51 mm), 
with end joints as follows: 

1. End Joints: Lapped 4 inches (102 mm) minimum. 

D. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end closures, and 
reinforcing channels according to deck manufacturer's written instructions. Weld or mechanically fasten to 
substrate to provide a complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated. 

E. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated. Install with 
adhesive according to manufacturer's written instructions to ensure complete closure. 

3.4 FLOOR-DECK INSTALLATION 

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter 
indicated and as follows: 

1. Weld Diameter: 3/4 inch (19 mm), nominal. 

2. Weld Spacing: Weld edge ribs of panels at each support. Space additional welds an average of 12 
inches (305 mm) apart, but not more than 18 inches (457 mm) apart. 

3. Weld Spacing: Space and locate welds as indicated. 

4. Weld Washers: Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 
supports, at intervals not exceeding the lesser of half of the span or 36 inches (914 mm), and as follows: 

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel screws. 

2. Mechanically clinch or button punch. 

3. Fasten with a minimum of 1-1/2-inch-(38-mm-)long welds. 

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2 inches (51 mm) 
with end joints as follows: 

1. End Joints: Butted. 
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3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Field welds will be subject to inspection. 

C. Testing agency will report inspection results promptly and in writing to Contractor and Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected 
work with specified requirements. 

3.6 PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck with 
galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Provide final protection and maintain conditions to ensure that steel deck is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 053100 
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SECTION - 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior non-load-bearing wall framing. 

2. Exterior ceiling joist/soffit framing 

3. Interior non-load-bearing wall framing 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for masonry shelf angles and connections. 

2. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for interior non-load-bearing, metal-
stud-framed, shaft-wall assemblies. 

3. Section 092216 "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud framing 
and ceiling-suspension assemblies. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of cold-formed steel framing product and accessory. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; fabrication; 
and fastening and anchorage details, including mechanical fasteners.  

 
a. All cold-formed metal framing for the exterior walls and others as indicated to comply with 

design loads, include structural analysis data signed and sealed by the qualified 
professional structural engineer licensed in Utah responsible for their preparation. 
 

b. Stamped Drawings and calculation submittal(s) shall include a written descriptive narrative 
of how the system functions to accommodate story drift and other building movements. 
 

c. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Product Data:  For each type of cold-formed metal framing product and accessory indicated. 

B. Qualification Data: For testing agency and engineering qualifications submitted with bid proposals and 
shop drawings. 

C. Welding certificates. 

D. Product Test Reports: For each listed product, for tests performed by manufacturer and witnessed by a 
qualified testing agency. 

1. Steel sheet. 

2. Expansion anchors. 

3. Power-actuated anchors. 

4. Mechanical fasteners. 

5. Vertical deflection clips. 

6. Horizontal drift deflection clips 

7. Miscellaneous structural clips and accessories. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency indicating steel sheet 
complies with requirements, including base-metal thickness, yield strength, tensile strength, total 
elongation, chemical requirements, and metallic-coating thickness. 

C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

D. Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for One and Two 
Family Dwellings." 

E. Designer Qualifications: Design and detail cold formed light gage framing systems under direct supervision 
of a Professional Structural Engineer experienced in design of work of this type and licensed in the State 
of Utah. Engineer retained to design shall have a minimum of 10 years of appropriate light gage framing 
design and detailing experience equivalent or similar to the system proposed for this facility. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and other damage during 
delivery, storage, and handling. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide cold-formed metal framing, with supplemental and incidental hot rolled 
shapes, plates and elements as necessary, capable of withstanding design loads and other noted design 
loads and to accommodate building movements and displacements within limits and under conditions 
indicated. 

 
1. Design Loads:  As indicated in General Structural Notes. 

 
2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater 

than the following: 
 

a. Exterior Non-Load-Bearing Curtain-Wall Framing:  Horizontal deflection of 1/600 of the wall 
height for walls supporting stone veneer and 1/360 for all other wall systems. 
 

b. Interior Non-Load-Bearing Framing:  Horizontal deflection perpendicular to the face of 
building of L/240 of the wall height under a horizontal load of 5 lbf/sq. ft. (239 Pa). 
 

c. Ceiling Joist/Soffit Framing:  Vertical deflection of L/240 of the span. 
 

3. Design framing systems to provide for movement of framing members without damage or 
overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other 
detrimental effects when subject to a maximum ambient temperature change of 120 deg F (67 deg 
C). 
 

4. Design framing systems to provide for movement of the primary structure as indicated in the 
General Structural Notes without damage or overstressing, sheathing failure, connection failure, 
undue strain on fasteners and anchors, or other detrimental effects when subject to the Elastic 
Story Drift.  Design framing systems to provide for movement due to the Inelastic Story Drift without 
causing “damaging contact” with adjacent elements with the use of crushable or sacrificial wall 
elements as necessary, or by other means. 
 

5. Design framing system to maintain clearances at openings, to allow for construction tolerances, 
and to accommodate live load deflection of primary building structure. 

 
a. Upward and downward movement of 3/8 inch (9.5 mm) for exterior non-load-bearing 

framing system building perimeter. 
 

b. Upward and downward movement of floor and roof systems of L/360 for interior non-load-
bearing wall framing. 

 
6. Design exterior walls to be self-stabilizing for in-plane loads by means of appropriate sheathing and 

fasteners (shear wall methodology) and/or in-plane (flat strap) x-bracing installed under sheathing. 

B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions." 

 
1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

 
2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection (member 

bending) without regard for contribution of sheathing materials or finish materials. 

C. Coordinate framing requirements with other adjacent and interfacing systems, including, but not limited to: 
doors, louvers, screens, precast, and windows 

D. AISI Specifications and Standards: Unless more stringent requirements are indicated, comply with AISI 
S100 and AISI S200. 
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E. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. Identify products 
with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another 
qualified testing agency. 

2.2 COLD-FORMED STEEL FRAMING, GENERAL 

A. Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating 
weight as follows: 

1. Grade: As required by structural performance. 

2. Coating: G60 (Z180) minimum. 

B. Steel Sheet for Vertical Deflection and Drift Clips: ASTM A 653/A 653M, structural steel, zinc coated, of 
grade and coating as follows: 

1. Grade: As required by structural performance. 

2. Coating: G60 (Z180) minimum. 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with 
stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm). 

2. Flange Width: 1-5/8 inches (41 mm) minimum. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with 
unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm). 

2. Flange Width: 1-1/4 inches (32 mm) minimum. 

C. Vertical Deflection Clips: Manufacturer's standard bypass or head clips as indicated, capable of 
accommodating upward and downward vertical displacement of primary structure through positive 
mechanical attachment to stud web. 

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges 
designed to support horizontal loads and transfer them to the primary structure, and as follows: 

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm). 

2. Flange Width: 2 inches (51 mm). 

E. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of nested 
inner and outer tracks; unpunched, with unstiffened flanges. 

1. Outer Track: Of web depth to allow free vertical movement of inner track, with flanges designed to 
support horizontal loads and transfer them to the primary structure, and as follows: 

a. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm). 
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b. Flange Width: 2 inches (51 mm) 

2. Inner Track: Of web depth indicated, and as follows: 

a. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm). 

b. Flange Width: 3 inches (76 mm).> 

F. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from upward and 
downward vertical displacement and lateral drift of primary structure through positive mechanical 
attachment to stud web and structure. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, 
metallic coated, of same grade and coating weight used for framing members. 

2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 
123M. 

B. Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-steel nuts; 
and flat, hardened-steel washers; zinc coated by hot-dip process according to ASTM A 153/A 153M, Class 
C. 

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or strength design 
capacities calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the design load, as 
determined by testing per ASTM E 488 conducted by a qualified testing agency.  Anchor design shall 
assume cracked concrete per ACI 318 Appendix D. 

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated from 
corrosion-resistant materials, with allowable load capacities calculated according to ICC-ES AC70, greater 
than or equal to the design load, as determined by testing per ASTM E 1190 conducted by a qualified 
testing agency.  Power-acutated anchors shall not be used in tension applications except as follows: 

 
1. Power-acutated fasteners in steel may where the service tension load on any individual fastener 

does not exceed 250 lbs.  

E. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel drill 
screws. 

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.6 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  SSPC-Paint 20 or MIL-P-21035B. 

B. Shims: Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed steel of same 
grade and coating as framing members supported by shims. 

C. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 
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2.7 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with connections 
securely fastened, according to referenced AISI's specifications and standards, manufacturer's written 
instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 
pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing members is 
not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and 
quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating 
joined members by no fewer than three exposed screw threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin fastening, or 
screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses. Lift 
fabricated assemblies to prevent damage or permanent distortion. 

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable 
tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan 
location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other 
finishing materials. 

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-square 
tolerance of 1/8 inch (3 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Install load bearing shims or grout between the underside of load-bearing wall bottom track and the top of 
foundation wall or slab at locations with a gap larger than 1/4 inch (6 mm) to ensure a uniform bearing 
surface on supporting concrete or masonry construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of foundation wall or 
slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field assembled. 
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B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written instructions unless 
more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-
line joints with maximum variation in plane and true position between fabricated panels not 
exceeding 1/16 inch (1.6 mm). 

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with connections 
securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 

2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, or 
riveting. Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and 
quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and complying with 
requirements for spacing, edge distances, and screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for track or tension 
members. 

F. Install temporary bracing and supports to secure framing and support loads comparable in intensity to 
those for which structure was designed. Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to framing are secured. 

G. Do not bridge building expansion joints with cold-formed steel framing. Independently frame both sides of 
joints. 

H. Install insulation, specified in Section 072100 "Thermal Insulation," in built-up exterior framing members, 
such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of 
framing work. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved or 
standard punched openings. 

J. Erection Tolerances: Install cold-formed steel framing level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan location. 
Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing 
materials. 

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to supporting 
structure as indicated. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as follows: 

1. Stud Spacing: 16 inches (406 mm) maximum. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces 
and similar requirements. 
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D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while 
providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 

2. Install double deep-leg deflection tracks and anchor outer track to building structure. 

3. Connect vertical deflection clips to bypassing and infill studs and anchor to building structure. 

4. Connect drift clips to cold-formed metal framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings but not more 
than 48 inches (1220 mm) apart. Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 inches (305 
mm) of single deflection track. Install a combination of bridging and stud or stud-track solid blocking 
of width and thickness matching studs, secured to stud webs or flanges. 

a. Install solid blocking at 96-inch (2440-mm) centers. 

2. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs. 

3. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-
track solid blocking of width and thickness to match studs. Fasten flat straps to stud flanges and 
secure solid blocking to stud webs or flanges. 

4. Bridging: Proprietary bridging bars installed according to manufacturer's written instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, 
continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system. 

3.5 NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to supporting 
structure as indicated. 

B. Install sill sealer as per manufacturer's written instructions 

C. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space studs as follows: 
 

1. Stud Spacing: Not more than 16 inches (407 mm). 

D. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces 
and similar requirements. 

E. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while 
providing lateral support. 

 
1. Connect vertical deflection clips to bypassing/infill studs and anchor to primary building structure. 

 
2. Install single deflection tracks and anchor to building structure. 

 

F. Install horizontal bridging in curtain-wall studs, spaced in rows indicated on Shop Drawings but not more 
than 48 inches apart.  Fasten at each stud intersection. 

 
1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 12 inches of single 

deflection track.  Install a combination of flat, taut, steel sheet straps of width and thickness 
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indicated and stud or stud-track solid blocking of width and thickness matching studs.  Fasten flat 
straps to stud flanges and secure solid blocking to stud webs or flanges. 
 

2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-
track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and 
secure solid blocking to stud webs or flanges. 
 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-
track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and 
secure solid blocking to stud webs or flanges. 

 
4. Bridging:  Proprietary bridging bars installed according to manufacturer's written instructions. 

 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, 
continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable wall-framing 
system. 

3.6 FIELD QUALITY CONTROL 

A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform field tests 
and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work where test results indicate that it does not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

3.7 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed cold-
formed steel framing with galvanized repair paint according to ASTM A 780 and manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that 
ensure that cold-formed steel framing is without damage or deterioration at time of Substantial Completion. 

END OF SECTION 054000 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Steel framing and supports for applications where framing and supports are not specified in other 
Sections. 

2. Steel shapes for supporting elevator door sills. 
3. Attachment plates and angle brackets for supporting elevator guide-rail brackets. 
4. Metal ladders. 
5. Metal bollards. 
6. Loose bearing and leveling plates for applications where they are not specified in other Sections. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be 

cast into concrete or built into unit masonry. 
3. Steel weld plates and angles for casting into concrete for applications where they are not specified 

in other Sections. 

C. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, slotted-
channel inserts, wedge-type inserts, and other items cast into concrete. 

2. Section 042000 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into 
unit masonry. 

3. Section 051200 "Structural Steel Framing." 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with 
one another. 

B. Coordinate installation of metal fabrications that are anchored to or that receive other work. Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items 
to Project site in time for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Nonslip aggregates and nonslip-aggregate surface finishes. 
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2. Prefabricated building columns. 
3. Metal nosings and treads. 
4. Paint products. 
5. Grout. 

B. Sustainability Submittals: 

1. For products having recycled content, documentation indicating percentages by weight of 
postconsumer and preconsumer recycled content. Include statement indicating cost for each 
product having recycled content. 

C. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of 
metal fabrications and their connections. Show anchorage and accessory items. Provide Shop Drawings 
for the following: 

 
1. Steel framing and supports for operable partitions. 
2. Steel framing and supports for applications where framing and supports are not specified in other 

Sections. 
3. Metal ladders. 
4. Elevator pit sump covers. 
5. Metal bollards. 
6. Loose steel lintels. 

D. Delegated-Design Submittal: For ladders, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer. 

B. Mill Certificates: Signed by stainless-steel manufacturers, certifying that products furnished comply with 
requirements. 

C. Welding certificates. 

D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that 
shop primers are compatible with topcoats. 

E. Research/Evaluation Reports: For post-installed anchors, from ICC-ES. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal 
fabrications by field measurements before fabrication. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design ladders. 

2.2 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For 
metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller 
marks, rolled trade names, or blemishes. 

B. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

C. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

D. Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing. 

E. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated. 

F. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise 
indicated. 

2.3 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-
plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), 
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 
3. Provide stainless-steel fasteners for fastening nickel silver. 
4. Provide bronze fasteners for fastening bronze. 

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property 
Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers. 

C. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, Type 3); with 
hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where indicated, flat washers. 

D. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, ASTM F 593 
(ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where indicated, flat washers; Alloy 
Group 1 (A1). 

E. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 (ASTM A 563M); 
and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is 
indicated to be galvanized. 

F. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the load 
imposed when installed in unit masonry and four times the load imposed when installed in concrete, as 
determined by testing according to ASTM E 488/E 488M, conducted by a qualified independent testing 
agency. 
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G. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise indicated; 
galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel. 
Provide bolts, washers, and shims as needed, all hot-dip galvanized per ASTM F 2329. 

H. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) 
stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M). 

I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with 
MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 
inches (75 mm) long at not more than 8 inches (200 mm) o.c. Provide with temporary filler and tee-head 
bolts, complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as 
needed for fastening to inserts. 

2.4 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying 
with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

B. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and 
compatible with finish paint systems indicated. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with 
paints specified to be used over it. 

D. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying 
with ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer for interior and 
exterior applications. 

E. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-
entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa). 

2.5 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as 
necessary for shipping and handling limitations. Use connections that maintain structural value of joined 
pieces. Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise 
impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals. 

2. Obtain fusion without undercut or overlap. 
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3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness 

shows after finishing and contour of welded surface matches that of adjacent surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds 
where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners 
unless otherwise indicated. Locate joints where least conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. 
Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar 
items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to 
secure metal fabrications rigidly in place and to support indicated loads. 

J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel 
strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-
inch (50-mm) hook, not less than 8 inches (200 mm) from ends and corners of units and 24 inches (600 
mm) o.c., unless otherwise indicated. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Provide steel framing and supports not specified in other Sections as needed to complete the 
Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated. 
Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with attached 
bearing plates, anchors, and braces as indicated. Drill or punch bottom flanges of beams to receive 
partition track hanger rods; locate holes where indicated on operable partition Shop Drawings. 

D. Galvanize miscellaneous framing and supports where indicated. 

E. Prime miscellaneous framing and supports with primer specified in Section 099600 "High-Performance 
Coatings" where indicated. 

2.7 SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing. Provide 
horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more than 6 inches (150 mm) from 
ends and 24 inches (600 mm) o.c., unless otherwise indicated. 

1. Provide mitered and welded units at corners. 
2. Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 2 

inches (50 mm) larger than expansion or control joint. 

B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete. 

C. Galvanize and prime shelf angles located in exterior walls. 

D. Prime shelf angles located in exterior walls with zinc-rich primer. 
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E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place 
concrete. 

2.8 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3, except for elevator pit ladders. 
2. For elevator pit ladders, comply with ASME A17.1/CSA B44. 

B. Steel Ladders: 

1. Space siderails 18 inches (457 mm) apart unless otherwise indicated. 
2. Siderails: Continuous, 1/2-by-2-1/2-inch (12.7-by-64-mm) steel flat bars, with eased edges unless 

detail otherwise on drawings. 
3. Rungs: 1-inch- (25-mm-) diameter steel bars unless detailed otherwise on drawings. 
4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces. 
5. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide granules 

set in epoxy-resin adhesive or by using a type of manufactured rung filled with aluminum-oxide 
grout. 

6. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically bonded 
to rung. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Harsco Industrial IKG, a division of Harsco Corporation; Mebac. 
2) SlipNOT Metal Safety Flooring, a division of W. S. Molnar Company; SlipNOT. 

7. Provide platforms as indicated fabricated from welded or pressure-locked steel bar grating, 
supported by steel angles. Limit openings in gratings to no more than 3/4 inch (19 mm) in least 
dimension. 

8. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with welded or 
bolted steel brackets. 

9. Galvanize and prime exterior ladders, including brackets. 
10. Prime ladders, including brackets and fasteners, with zinc-rich primer. 

2.9 METAL FLOOR PLATE 

A. Fabricate from rolled-steel floor plate of thickness indicated below: 

1. Thickness: 1/4 inch (6.4 mm) or as indicated. 

B. Provide grating sections where indicated fabricated from welded or pressure-locked steel bar grating. Limit 
openings in gratings to no more than 1/2 inch (12 mm) in least dimension. 

C. Provide steel angle supports as indicated. 

D. Include steel angle stiffeners, and fixed and removable sections as indicated. 

E. Provide flush steel bar drop handles for lifting removable sections, one at each end of each section. 

2.10 ELEVATOR PIT SUMP COVERS 

A. Fabricate from 3/16-inch (4.8-mm) abrasive-surface floor plate with four 1-inch- (25-mm-) diameter holes 
for water drainage and for lifting. 
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B. Provide steel angle supports as indicated. 

2.11 METAL BOLLARDS 

A. Fabricate metal bollards from Schedule 40 steel pipe. 

B. Prime bollards with zinc-rich primer. 

2.12 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill 
plates to receive anchor bolts and for grouting. 

B. Galvanize plates. 

C. Prime plates with zinc-rich primer. 

2.13 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in 
masonry walls and partitions at locations indicated. Fabricate in single lengths for each opening unless 
otherwise indicated. Weld adjoining members together to form a single unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span, but not 
less than 8 inches (200 mm) unless otherwise indicated. 

C. Galvanize and prime loose steel lintels located in exterior walls. 

D. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

2.14 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete 
construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded 
steel strap anchors for embedding in concrete. 

2.15 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding 
surface. 

2.16 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron 
hardware and with ASTM A 123/A 123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion. 

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of grease, dirt, 
oil, flux, and other foreign matter, and treat with metallic phosphate process. 
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C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in 
concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Shop prime with universal shop primer unless zinc-rich primer is indicated. 

D. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial 
Blast Cleaning." 

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, 
Field, and Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal 
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and 
surfaces level, plumb, true, and free of rack; and measured from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left 
as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or 
abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or 
screwed field connections. 

C. Field Welding: Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness 

shows after finishing and contour of welded surface matches that of adjacent surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are 
required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and 
masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or 
similar construction. 

F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, concrete, 
masonry, wood, or dissimilar metals with the following: 

1. Cast Aluminum: Heavy coat of bituminous paint. 
2. Extruded Aluminum: Two coats of clear lacquer. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being supported, including 
manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions securely to, and rigidly brace from, building structure. 
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3.3 INSTALLING METAL BOLLARDS 

A. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches (75 mm) above 
bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and brace bollards in 
position until concrete has cured. 

B. Fill bollards solidly with concrete, mounding top surface to shed water. 

3.4 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond 
to surfaces. Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been 
positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off 
flush with edge of bearing plate before packing with nonshrink grout. Pack grout solidly between bearing 
surfaces and plates to ensure that no voids remain. 

3.5 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas. 
Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-
PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to 
comply with ASTM A 780/A 780M. 

END OF SECTION 055000 
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SECTION - 055100 - METAL STAIRS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preassembled steel stairs with concrete-filled treads. 

B. Related Sections: 

1. Section 033000 "Cast-in-Place Concrete" for concrete fill for stair treads and platforms. 

2. Section 055213 "Pipe and Tube Railings" for pipe and tube railings not attached to metal stairs or 
to walls adjacent to metal stairs. 

3. Section 057113 "Fabricated Metal Spiral Stairs." 

4. Section 061053 "Miscellaneous Rough Carpentry" " for wood blocking for anchoring railings. 

 

1.3 ACTION SUBMITTALS 

A. Product Data: For metal stairs and the following: 

1. Prefilled metal-pan stair treads. 

2. Abrasive nosings. 

3. Paint products. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.  
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld 

lengths. 
2. Include the design engineer's stamp or seal on each sheet of shop drawings. 

C. Delegated Design Data:  As required by authorities having jurisdiction and as indicated in the General 
Structural Notes. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for Fixed Metal 
Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless more stringent 
requirements are indicated. 
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1. Preassembled Stairs: Commercial or Service class. 

C. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of this work 
and licensed in Utah, or personnel under direct supervision of such an engineer. 

D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

E. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.5 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with 
one another. 

B. Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and directions 
for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 
anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time for 
installation. 

C. Coordinate locations of hanger rods and struts with other work so that they will not encroach on required 
stair width and will be within the fire-resistance-rated stair enclosure. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For 
components exposed to view in the completed Work, provide materials without seam marks, roller marks, 
rolled trade names, or blemishes. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

B. Wire Rod for Grating Crossbars: ASTM A 510 (ASTM A 510M). 

C. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise 
indicated. 

D. Uncoated, Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, either commercial steel, Type B, or structural 
steel, Grade 25 (Grade 170), unless another grade is required by design loads; exposed. 

E. Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, either commercial steel, Type B, or structural 
steel, Grade 30 (Grade 205), unless another grade is required by design loads. 

F. Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating, either commercial steel, Type B, or 
structural steel, Grade 33 (Grade 230), unless another grade is required by design loads. 

2.3 NONFERROUS METALS 

A. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

B. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F. 
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C. Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze). 

D. Bronze Castings: ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 (leaded semired 
brass). 

E. Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze). 

2.4 ABRASIVE NOSINGS 

A. Provide anchors for embedding units in concrete, either integral or applied to units, as standard with 
manufacturer. 

2.5 FASTENERS 

A. General: Provide zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM 
F 1941M), Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into exterior walls. Select 
fasteners for type, grade, and class required. 

B. Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers. 

C. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 (ASTM A 563M); 
and, where indicated, flat washers. 

1. Provide mechanically deposited or hot-dip, zinc-coated anchor bolts for stairs indicated to be 
galvanized. 

D. Machine Screws: ASME B18.6.3 (ASME B18.6.7M). 

E. Lag Screws: ASME B18.2.1 (ASME B18.2.3.8M). 

F. Plain Washers: Round, ASME B18.22.1 (ASME B18.22M). 

G. Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M). 

H. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of sustaining, 
without failure, a load equal to six times the load imposed when installed in unit masonry and four times 
the load imposed when installed in concrete, as determined by testing according to ASTM E 488, 
conducted by a qualified independent testing agency. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated. 

2.6 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded. 

B. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting," Section 099123 
"Interior Painting," and Section 099600 "High-Performance Coatings." 

C. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying 
with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat. 
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E. Concrete Materials and Properties: Comply with requirements in Section 033000 "Cast-in-Place Concrete" 
for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 
psi (20 MPa) unless otherwise indicated. 

2.7 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts,  clips, brackets, bearing 
plates, and other components necessary to support and anchor stairs and platforms on supporting 
structure. 

 
1. Regulatory Requirements:  Provide stairs and railings complying with the most stringent 

requirements of local, state, and federal regulations; where requirements of the contract documents 
exceed those of regulations, comply with the contract documents. 
 

2. Structural Design:  Provide complete stair and railing assemblies complying with the applicable 
local code. 
 

3. Dimensions:  As indicated on drawings. 
 

4. Join components by welding unless otherwise indicated. 

5. Use connections that maintain structural value of joined pieces. 

B. Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units only as 
necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated 
installation. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise 
impairing work. 

E. Form exposed work with accurate angles and surfaces and straight edges. 

F. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Weld exposed corners and seams continuously unless otherwise indicated. 

5. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint Finish 
Standards" for Type 1 welds: no evidence of a welded joint. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where 
possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts 
unless otherwise indicated. Locate joints where least conspicuous. 

H. Fabricate joints that will be exposed to weather in a manner to exclude water. Provide weep holes where 
water may accumulate. 
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2.8 STEEL-FRAMED STAIRS 

A. Stair Framing: 

1. Fabricate stringers of steel tubes. 

a. Provide closures for exposed ends of tube stringers. 

2. Construct platforms of steel tube headers and miscellaneous framing members as needed to 
comply with performance requirementsindicated. 

3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and headers. If using 
bolts, fabricate and join so bolts are not exposed on finished surfaces. 

4. Where stairs are enclosed by gypsum board shaft-wall assemblies, provide hanger rods or struts to 
support landings from floor construction above or below. Locate hanger rods and struts where they 
will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure. 

5. Where masonry walls support metal stairs, provide temporary supporting struts designed for 
erecting steel stair components before installing masonry. 

B. Metal-Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from steel sheet 
of thickness needed to comply with performance requirements but not less than 0.067 inch (1.7 mm). 

1. Steel Sheet: Uncoated cold-rolled steel sheet. 

2. Directly weld metal pans to stringers; locate welds on top of subtreads where they will be 
concealed by concrete fill. Do not weld risers to stringers. 

3. Shape metal pans to include nosing integral with riser. 

4. Attach abrasive nosings to risers. 

5. At Contractor's option, provide stair assemblies with metal-pan subtreads filled with reinforced 
concrete during fabrication. 

6. Provide subplatforms of configuration indicated or, if not indicated, the same as subtreads. Weld 
subplatforms to platform framing. 

a. Smooth Soffit Construction: Construct subplatforms with flat metal under surfaces to 
produce smooth soffits. 

2.9 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

B. Finish metal stairs after assembly. 

C. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply withSSPC-SP 3, 
"Power Tool Cleaning."minimum requirements indicated below for SSPC surface preparation 
specifications and environmental exposure conditions of installed products: 

1. Interior Stairs: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interior Stairs: SSPC-SP 3, "Power Tool Cleaning." 
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D. Apply shop primer to uncoated surfaces of metal stair components, except those with galvanized finishes 
and those to be embedded in concrete or masonry unless otherwise indicated. Comply with SSPC-PA 1, 
"Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for 
securing metal stairs to in-place construction. Include threaded fasteners for concrete and masonry 
inserts, through-bolts, lag bolts, and other connectors. 

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal stairs. Set 
units accurately in location, alignment, and elevation, measured from established lines and levels and free 
of rack. 

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete unless 
otherwise indicated. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or 
similar construction. 

E. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left 
as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or 
abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or 
screwed field connections. 

F. Field Welding: Comply with requirements for welding in "Fabrication, General" Article. 

G. Place and finish concrete fill for treads and platforms to comply with Section 033000 "Cast-in-Place 
Concrete." 

1. Install abrasive nosings with anchors fully embedded in concrete. Center nosings on tread width. 

3.2 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-
PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of 
shop paint are specified in Section 099123 "Interior Painting”. 

END OF SECTION 055100 
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SECTION 05 7310 WET GLAZED GLASS RAILING SYSTEMS 
 
 
PART 1  GENERAL 
 
 
1.1 SECTION INCLUDES 

 
A. Tempered or Laminated Glass Wet Glazed Railing Assemblies. 

 
1.2 RELATED SECTIONS 
 

A. Section 055000 - Metal Fabrications 
B. Section 057300 - Handrails and Railings 
C. Section 088000 - Glazing 

 
1.3 REFERENCES 

 
A. ESR-3269 ICC-ES Evaluation Report, International Code Council Standards for Glass Balustrade Guard 

Rail Applications   
 

B. ASTM C 1048 – Standard Specification for Heat Treated Flat Glass – Kind HS, Kind FT Coated and 
Uncoated Glass 

 
C. NAAMM Metal Finishes Manual; national Association of Architectural Metal Manufacturers 

 
1.4 SYSTEM DESCRIPTION 

 
A. Performance Requirements for Handrail Assembly: 

1. Support distributed load of 50 pounds per linear foot (0.73kN/M), applied horizontally at right angles 
in any direction to the handrail. 

2. Support concentrated horizontal load of 200 pounds (0.89kN), applied in any direction at any point 
along handrail system. 

3. 50 lbs (0.22kN) on 1 sf (0.093m2) perpendicular to guard at any location 
4. Wind loads 25 psf or as otherwise specified. 
5. Distributed loads and concentrated loads not to be applied simultaneously. 

 
B. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified 

professional engineer, using performance requirements and design criteria indicated. 
 
 
1.5 SUBMITTALS 

 
A. Submit under provisions of Section 01 3300. 

 
B. Product Data: Submit Manufacturer’s technical product data for railing components and accessories. 

 
C. Shop Drawings: Dimensioned drawings of railing assemblies indicating the following: 

 
1. Elevations; include joint locations, transitions, and terminations. 
2. Manufacturer’s installation and maintenance instructions. 

 
D. Samples of manufacturer’s finishes (As selected by Architect.) 
 

1.6 QUALITY ASSURANCE 
 
A. Components and installation are to be in accordance with state and local building codes. 
 
B. All components and fittings are furnished by the same manufacturer. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
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A. Deliver materials properly protected against damage to finished surfaces during transit. 
 
B. Inspect materials upon delivery for damage. Unless minor defects can be made to meet the Architect’s 

specifications and satisfaction, damaged parts should be removed and replaced. 
 

C. Store materials at building site under cover in dry location 
 
PART 2  PRODUCTS 
 
 
2.1 MANUFACTURERS 

 
A. Basis of Design”: C.R. Laurence Co., Inc. (CRL) or comparable product by one of the following: 

a. Architectural Metal Works. 
b. Architectural Railings & Grilles, Inc 
c. Atlantis Rail Systems 
d. Blum, Julius & Co., Inc. 

 
 
2.2 MATERIALS 
 

A. Aluminum Components: Conforming to ASTM B 221/ASTM B221M, Alloy 6063- T52 
B. Stainless Steel Components: Conforming to ASTM A 666, Type 304 
C. Brass Components: Conforming to ASTM B 248, No. 260, Yellow Brass 

 
2.3 COMPONENTS 

 
A. Glazing: Fully tempered ASTM C 1048 Kind FT, Quality q3. As specified in Section  

08 8000 
1. Monolithic Tempered Thickness: 1/2 inch (12 mm).  
2. Color: Clear 
3. Edge type on exposed glass edges: Beveled 

 
B. Internal Handrail Cap Connection Sleeves: Metal tube, material compatible with handrail cap material. 

 
C. Expansion Cement: Hydraulic, conforming to ASTM c 595, CRL Part # KWX50, used in conjunction with 

EPDM Glass Railing Setting and Centering Blocks.  
 

D. Shoe Base:  
1. Profile: CRL Part # L25S; 3-3/8 inches (86 mm) wide by 4-3/4 inches (120.7 mm) high rectangular 

cross-section. Designed to work with expansion cement with 1-1/16” (25.52 mm) laminated 
tempered glass. 

2. Material: Aluminum 6063-T52 
3. Finish: 

a. Base Cladding: Sheet metal cladding added to exposed shoe base sections. Adhere with 
double-sided tape and/or silicone adhesive. Provide end caps where ends of shoe base 
sections are exposed. 

 
E. Fasteners: Types and sizes indicated in shop drawings. 

A. For steel attachment, hole size in base shoe is to be 9/16” (14.3 mm), counter bore 7/8” (22.2 mm) 
x depth ½” (12.7 mm), center-to-center spacing of holes is 12” (304.8mm). Use ½” – 13 x 1 
stainless steel socket head cap screw CRL Part # SHCS12X1. 

 
F. Sill Angles for Tempered Glass Railing Assemblies: Steel angle profiles conforming to ASTM A 36, with 

anchoring devices, sizes indicated in shop drawing of section 05 5000, drilled and tapped for fastener types, 
sizes, and spacing indicated. 

 
2.4 FABRICATION 
 

A. Fabricate handrail assembly components to lengths and configurations complying with shop drawings. 
 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

WET GLAZED GLASS RAILING SYSTEM ` 057310 - 3 

B. Machine joint edges smooth and plane to produce hairline seams when site assembled; supply concealed 
sleeve connectors for joints. 

 
C. Isolate dissimilar metals to prevent electrolytic action by applying primer to concealed surfaces of metal 

components. 
 
PART 3 INSTALLATION 
 
3.1 

A. Install handrails in accordance with manufacturer’s recommended installation instructions and approved 
shop drawings. 

 
3.2 CLEANING 
  

A. Clean glazing surfaces after installation, complying with requirements contained in the manufacturer’s 
instructions. Remove excess glazing sealant compounds, dirt or other substances. 

 
B. Remove protective films from metal surfaces. 

 
C. Clean railing surfaces with clean water and mild detergent. Do not use abrasive chemicals, detergents, or 

other implements that may mar or gouge the material. 
 

 
3.3 PROTECTION 

 
A. Institute protective measures required throughout the remainder of the construction period to ensure that all 

the materials do not incur any damage or deterioration. 
 

B. Repair components damaged by subsequent construction activities in accordance with manufacturer’s 
recommendations; replace damaged components that cannot be repaired to Architect’s acceptance. 

 
 

END OF SECTION 
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SECTION - 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood blocking and nailers. 

2. Wood furring and grounds. 

3. Plywood backing panels. 

B. Related Requirements: 

1. Section 061600 "Sheathing." 

1.3 DEFINITIONS 

A. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal in least 
dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NHLA: National Hardwood Lumber Association. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant treated 
material, an inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative of the material 
tested. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect lumber 
from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around 
stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, 
provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review. Provide lumber graded by an agency certified by the ALSC Board of Review to inspect 
and grade lumber under the rules indicated. 
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1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture 
content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry 
lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 15 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or 
chromium. 

2. For exposed items indicated to receive a stained or natural finish, use chemical formulations that 
do not require incising, contain colorants, bleed through, or otherwise adversely affect finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is 
warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in 
connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with masonry or 
concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or 
concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in crawl spaces or 
unexcavated areas. 

5. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with requirements 
in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response 
characteristics specified as determined by testing identical products per test method indicated by a 
qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame spread index of 
25 or less when tested according to ASTM E 84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not extending 
more than 10.5 feet beyond the centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 

2. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-
treated lumber and plywood by pressure process after being subjected to accelerated weathering 
according to ASTM D 2898. Use for exterior locations and where indicated. 
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3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less when tested 
according to ASTM D 3201 at 92 percent relative humidity. Use where exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber shall be tested according ASTM D 5664, and 
design value adjustment factors shall be calculated according to ASTM D 6841. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting agency 
acceptable to authorities having jurisdiction. 

E. For exposed items indicated to receive a stained or natural finish, use chemical formulations that do not 
bleed through, contain colorants, or otherwise adversely affect finishes. 

F. Application: Treat items indicated on Drawings, and the following: 

1. Concealed blocking. 

2. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members in connection 
with roofing. 

3. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 

2. Nailers. 

3. Cants. 

4. Furring. 

5. Grounds. 

B. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any 
species may be used provided that it is cut and selected to eliminate defects that will interfere with its 
attachment and purpose. 

C. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots 
and other defects that will interfere with attachment of other work. 

D. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of 
producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness 
indicated or, if not indicated, not less than 1/2-inch  nominal thickness. 

2.6 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring  to Concrete or Masonry: Formulation complying with ASTM D 3498 that is 
approved for use indicated by adhesive manufacturer. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry to 
other construction; scribe and cope as needed for accurate fit. Locate furring, nailers, blocking, grounds, 
and similar supports to comply with requirements for attaching other construction. 

B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible 
flashing separator between wood and metal decking. 

C. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," 
unless otherwise indicated. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing 
panels. Install fire-retardant treated plywood backing panels with classification marking of testing agency 
exposed to view. 

E. Do not splice structural members between supports unless otherwise indicated. 

F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty 
items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing 
or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 
inches o.c. 

G. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening 
other materials to lumber. Do not use materials with defects that interfere with function of member or 
pieces that are too small to use with minimum number of joints or optimum joint arrangement. 

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

I. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the 
following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate 
Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as 
required for true line and level of attached work. Coordinate locations with other work involved. 

B. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 
1-1/2 inches wide and of thickness required to bring face of ground to exact thickness of finish material. 
Remove temporary grounds when no longer required. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required for tolerance 
of finish work. 
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B. Furring to Receive Plywood or Hardboard Paneling: Install 1-by-3-inch nominal-size furring horizontally at 
24 inches o.c. 

3.4 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, 
inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution 
by spraying to comply with EPA-registered label. 

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough carpentry 
becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with 
EPA-registered label. 

END OF SECTION 061053 
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SECTION - 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wall sheathing. 

2. Roof sheathing. 

3. Sheathing joint and penetration treatment. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for plywood backing panels. 

2. Section 072726 "Fluid Applied Membrane Air Barriers" for water-resistive barrier applied over wall 
sheathing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and 
dimensions and include construction and application details. 

1. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by 
treating plant that treated plywood complies with requirements. Include physical properties of 
treated materials. 

2. For fire-retardant treatments, include physical properties of treated plywood both before and after 
exposure to elevated temperatures, based on testing by a qualified independent testing agency 
according to ASTM D 5516. 

3. For products receiving a waterborne treatment, include statement that moisture content of treated 
materials was reduced to levels specified before shipment to Project site. 

4. Include copies of warranties from chemical treatment manufacturers for each type of treatment. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant-treated 
material, an inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative of the material 
tested. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect 
sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air 
circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For assemblies with fire-resistance ratings, provide materials and 
construction identical to those of assemblies tested for fire resistance per ASTM E 119 by a testing and 
inspecting agency acceptable to authorities having jurisdiction. 

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance Directory.". 

2.2 WOOD PANEL PRODUCTS 

A. Plywood: Either DOC PS 1 or DOC PS 2 unless otherwise indicated. 

B. Thickness: As needed to comply with requirements specified, but not less than thickness indicated. 

C. Factory mark panels to indicate compliance with applicable standard. 

2.3 FIRE-RETARDANT-TREATED PLYWOOD 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with requirements 
in this article that are acceptable to authorities having jurisdiction and with fire-test-response 
characteristics specified as determined by testing identical products per test method indicated by a 
qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-spread index of 25 or less 
when tested according to ASTM E 84, and with no evidence of significant progressive combustion when 
the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 feet 
beyond the centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 

2. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-
treated plywood by pressure process after being subjected to accelerated weathering according to 
ASTM D 2898. Use for exterior locations and where indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less when tested 
according to ASTM D 3201 at 92 percent relative humidity. Use where exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber plywood shall be tested according ASTM D 
5516 and design value adjustment factors shall be calculated according to ASTM D 6305. Span 
ratings after treatment shall be not less than span ratings specified. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. Do not use material that is 
warped or does not comply with requirements for untreated material. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing agency. 

2.4 WALL SHEATHING 

A. Glass-Mat Gypsum Wall Sheathing: ASTM C 1177/1177M. 

1. Products: Subject to compliance with requirements, provide one of the following: 
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a. CertainTeed Corporation; GlasRoc. 

b. Georgia-Pacific Building Products; Dens-Glass Gold. 

c. United States Gypsum Co; Securock. 

2. Type and Thickness: Type X, 5/8 inch  thick. 

3. Size: 48 by 120 inches  for vertical installation. 

2.5 ROOF SHEATHING (FOR USE AT METAL ROOF PANEL ABOVE METAL DECK). 

A. Plywood Roof Sheathing: Exposure 1, Structural I sheathing. 

1. Span Rating: Not less than 48/24. 

2. Nominal Thickness: Not less than 3/4" 15/32 inch . 

2.6 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article 
for material and manufacture. 

B. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C 954, except with 
wafer heads and reamer wings, length as recommended by screw manufacturer for material being 
fastened. 

1. For wall and roof sheathing panels, provide screws with organic-polymer or other corrosion-
protective coating having a salt-spray resistance of more than 800 hours according to ASTM B 117. 

C. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in length 
recommended by sheathing manufacturer for thickness of sheathing to be attached, with organic-polymer 
or other corrosion-protective coating having a salt-spray resistance of more than 800 hours according to 
ASTM B 117. 

1. For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C 1002. 

2.7 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with ASTM C 834, 
compatible with sheathing tape and sheathing and recommended by tape and sheathing manufacturers for 
use with glass-fiber sheathing tape and for covering exposed fasteners. 

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10 by 20 
threads/inch , of type recommended by sheathing and tape manufacturers for use with silicone 
emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a history of successful 
in-service use. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with 
minimum number of joints or optimum joint arrangement. Arrange joints so that pieces do not span 
between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction 
unless otherwise indicated. 
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C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 

2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate 
Attachments," in ICC's "International Residential Code for One- and Two-Family Dwellings." 

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so these materials are 
installed in sequence and manner that prevent exterior moisture from passing through completed 
assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural 
support elements. 

F. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not 
exposed to precipitation or left exposed at end of the workday when rain is forecast. 

3.2 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 

2. Install boards with a 3/8-inch gap where non-load-bearing construction abuts structural elements. 

3. Install boards with a 1/4-inch gap where they abut masonry or similar materials that might retain 
moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Horizontal Installation: Install sheathing with V-grooved edge down and tongue edge up. Interlock tongue 
with groove to bring long edges in contact with edges of adjacent boards without forcing. Abut ends of 
boards over centers of studs, and stagger end joints of adjacent boards not less than one stud spacing. 
Attach boards at perimeter and within field of board to each steel stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from edges and 
ends of boards. 

2. For sheathing under stucco cladding, boards may be initially tacked in place with screws if 
overlying self-furring metal lath is screw-attached through sheathing to studs immediately after 
sheathing is installed. 

D. Vertical Installation: Install board vertical edges centered over studs. Abut ends and edges of each board 
with those of adjacent boards. Attach boards at perimeter and within field of board to each stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from edges and 
ends of boards. 

2. For sheathing under stucco cladding, boards may be initially tacked in place with screws if 
overlying self-furring metal lath is screw-attached through sheathing to studs immediately after 
sheathing is installed. 

E. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and trowel 
silicone emulsion sealant to embed entire face of tape in sealant. Apply sealant to exposed 
fasteners with a trowel so fasteners are completely covered. Seal other penetrations and openings. 

END OF SECTION 061600 
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SECTION - 064113 - WOOD-VENEER-FACED ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Architectural wood cabinets. 

2. Shop finishing of architectural wood cabinets. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging strips required 
for installing cabinets and concealed within other construction before cabinet installation. 

1.3 ALLOWANCES 

A. Veneer for wood-veneer-faced architectural cabinets is part of veneer allowance. Allowance includes the 
cost of veneer that is wasted due to selection, cutting, and trimming. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including, panel products, cabinet hardware and accessories, and 
finishing materials and processes. 

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and certification by 
treating plant that treated materials comply with requirements. 

B. Sustainability Submittals: 

1. Product Data: For products having recycled content, documentation indicating percentages by 
weight of postconsumer and preconsumer recycled content. Include statement indicating cost for 
each product having recycled content. 

2. Product Data: For adhesives and composite wood products, documentation indicating that products 
contain no urea formaldehyde. 

C. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details, 
attachment devices, and other components. 

1. Show details full size. 

2. Show locations and sizes of cutouts and holes for and other items installed in architectural wood 
cabinets. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

WOOD-VENEER-FACED 
ARCHITECTURAL CABINETS 

 Section 064113 - Page 2 

    

3. Show veneer leaves with dimensions, grain direction, exposed face, and identification numbers 
indicating the flitch and sequence within the flitch for each leaf. 

4. Apply AWI Quality Certification Program label to Shop Drawings. 

D. Samples for Verification: 

1. Lumber for transparent finish, not less than 5 inches wide by 12 inches long, for each species and 
cut, finished on one side and one edge. 

2. Veneer leaves representative of and selected from flitches to be used for transparent-finished 
cabinets. 

3. Thermoset decorative panels, 12 by 12 inches , for each color, pattern, and surface finish, with 
edge banding on one edge. 

4. Corner pieces as follows: 

a. Cabinet-front frame joints between stiles and rails, as well as exposed end pieces, 18 
inches high by 18 inches wide by 6 inches deep. 

b. Miter joints for standing trim. 

5. Exposed cabinet hardware and accessories, one unit for each type and finish. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program certificates. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products similar to 
those required for this Project and whose products have a record of successful in-service performance. 
Shop is a certified participant in AWI's Quality Certification Program. 

B. Installer Qualifications: Certified participant in AWI's Quality Certification Program. 

C. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant-treated 
material, an inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative of the material 
tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar operations that could damage woodwork have been 
completed in installation areas. If cabinets must be stored in other than installation areas, store only in 
areas where environmental conditions comply with requirements specified in "Field Conditions" Article. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet work is 
complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy 
levels during the remainder of the construction period. 

B. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet work is 
complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and 
relative humidity between 25 and 55 percent during the remainder of the construction period. 
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C. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions of other 
construction by field measurements before fabrication, and indicate measurements on Shop Drawings. 
Coordinate fabrication schedule with construction progress to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field 
measurements before being enclosed, and indicate measurements on Shop Drawings. 

D. Established Dimensions: Where cabinets are indicated to fit to other construction, establish dimensions for 
areas where cabinets are to fit. Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions. 

1.9 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of 
Work specified in other Sections to ensure that wood-veneer-faced architectural cabinets can be 
supported and installed as indicated. 

B. Hardware Coordination: Distribute copies of approved hardware schedule specified in Section 087111 
"Door Hardware (Descriptive Specification)" to fabricator of architectural woodwork; coordinate Shop 
Drawings and fabrication with hardware requirements. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL WOOD CABINETS, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for 
grades of architectural wood cabinets indicated for construction, finishes, installation, and other 
requirements. 

1. Provide certificates from AWI certification program indicating that woodwork  complies with 
requirements of grades specified. 

2. The Contract Documents contain selections chosen from options in the quality standard and 
additional requirements beyond those of the quality standard. Comply with those selections and 
requirements in addition to the quality standard. 

2.2 WOOD CABINETS FOR TRANSPARENT FINISH 

A. Grade: Premium. 

B. Type of Construction: Frameless. 

C. Cabinet and Door and Drawer Front Interface Style: Flush overlay. 

D. Wood for Exposed Surfaces: 

1. Species: Maple. 

2. Cut: Plain sliced/plain sawn. 

3. Grain Direction: Vertically for doors and fixed panels, horizontally for drawer fronts. 

4. Matching of Veneer Leaves: Book match. 

E. Semiexposed Surfaces: Provide surface materials indicated below: 

1. Surfaces Other Than Drawer Bodies: Thermoset decorative panels. 

a. Edges of Thermoset Decorative Panel Shelves: PVC or polyester edge banding. 
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2. Drawer Subfronts, Backs, and Sides: Solid-hardwood lumber, same species indicated for exposed 
surfaces. 

3. Drawer Bottoms: Hardwood plywood. 

F. Dust Panels: 1/4-inch plywood or tempered hardboard above compartments and drawers unless located 
directly under tops. 

G. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws from 
interior of body. 

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by mechanical fasteners 
or glued dovetail joints. 

2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard for each 
type of woodwork and quality grade specified unless otherwise indicated. 

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches wide. 

2. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of referenced 
quality standard for each type of woodwork and quality grade specified unless otherwise indicated. 

1. Recycled Content of Medium-Density Fiberboard and Particleboard: Postconsumer recycled 
content plus one-half of preconsumer recycled content not less than 20 percent. 

2. Medium-Density Fiberboard: ANSI A208.2, Grade 130, made with binder containing no urea 
formaldehyde. 

3. Thermoset Decorative Panels: Particleboard or medium-density fiberboard finished with thermally 
fused, melamine-impregnated decorative paper and complying with requirements of NEMA LD 3, 
Grade VGL, for test methods 3.3, 3.4, 3.6, 3.8, and 3.10. 

2.4 CABINET HARDWARE AND ACCESSORIES 

A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets except 
for items specified in Section 087111 "Door Hardware (Descriptive Specification)." 

B. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 100 degrees of opening, self-
closing. 

C. Wire Pulls: Back mounted, solid metal,5 inches long, 2-1/2 inches deep, and 5/16 inch in diameter. 

D. Catches:  Push-in magnetic catches, BHMA A156.9, B03131Roller catches, BHMA A156.9, B03071. 

E. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04071; with shelf rests, B04081. 

F. Shelf Rests: BHMA A156.9, B04013; metal. 

G. Drawer Slides: BHMA A156.9. 

1. Grade 1 and Grade 2: Side mounted; full-extension type; zinc-plated steel with polymer rollers. 

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-plated-steel ball-
bearing slides. 
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3. For drawers not more than 3 inches high and not more than 24 inches wide, provide Grade 1. 

4. For drawers more than 3 inches high but not more than 6 inches high and not more than 24 inches 
wide, provide Grade 1HD-100. 

5. For drawers more than 6 inches high or more than 24 inches wide, provide Grade 1HD-200. 

6. For computer keyboard shelves, provide Grade 1HD-100. 

H. Aluminum Slides for Sliding Glass Doors: BHMA A156.9, B07063. 

I. Door Locks: BHMA A156.11, E07121. 

J. Drawer Locks: BHMA A156.11, E07041. 

K. Door and Drawer Silencers: BHMA A156.16, L03011. 

L. Tempered Float Glass for Cabinet Doors: ASTM C 1048, Kind FT, Condition A, Type I, Class 1 (clear), 
Quality-Q3, with exposed edges seamed before tempering, 6 mm thick unless otherwise indicated. 

M. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for 
BHMA finish number indicated. 

1. Dark, Oxidized, Satin Bronze, Oil Rubbed: BHMA 613 for bronze base; BHMA 640 for steel base; 
match Architect's sample. 

2. Bright Brass, Clear Coated: BHMA 605 for brass base; BHMA 632 for steel base. 

3. Bright Brass, Vacuum Coated: BHMA 723 for brass base; BHMA 729 for zinc-coated-steel base. 

4. Satin Brass, Blackened, Bright Relieved, Clear Coated: BHMA 610 for brass base; BHMA 636 for 
steel base. 

5. Satin Chromium Plated: BHMA 626 for brass or bronze base; BHMA 652 for steel base. 

6. Bright Chromium Plated: BHMA 625 for brass or bronze base; BHMA 651 for steel base. 

7. Satin Stainless Steel: BHMA 630. 

N. For concealed hardware, provide manufacturer's standard finish that complies with product class 
requirements in BHMA A156.9. 

2.5 MISCELLANEOUS MATERIALS 

A. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. Provide 
metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-metal or hot-dip 
galvanized anchors and inserts at inside face of exterior walls and at floors. 

B. Adhesives: Do not use adhesives that contain urea formaldehyde. 

2.6 FABRICATION 

A. Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius indicated for the 
following: 

1. Corners of Cabinets: 1/16 inch unless otherwise indicated. 
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B. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible 
before shipment to Project site. Disassemble components only as necessary for shipment and installation. 
Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting. 

1. Notify Architect seven days in advance of the dates and times woodwork fabrication will be 
complete. 

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install 
dowels, screws, bolted connectors, and other fastening devices that can be removed after trial 
fitting. Verify that various parts fit as intended and check measurements of assemblies against field 
measurements before disassembling for shipment. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, and 
similar items. Locate openings accurately and use templates or roughing-in diagrams to produce 
accurately sized and shaped openings. Sand edges of cutouts to remove splinters and burrs. 

D. Install glass to comply with applicable requirements in Section 088000 "Glazing" and in GANA's "Glazing 
Manual." For glass in wood frames, secure glass with removable stops. 

2.7 SHOP FINISHING 

A. General: Finish architectural wood cabinets at fabrication shop as specified in this Section. Defer only final 
touchup, cleaning, and polishing until after installation. 

B. Preparation for Finishing: Comply with referenced quality standard for sanding, filling countersunk 
fasteners, sealing concealed surfaces, and similar preparations for finishing architectural wood cabinets, 
as applicable to each unit of work. 

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to concealed 
surfaces of cabinets. 

C. Transparent Finish: 

1. Grade: Premium. 

2. Finish: System - 5, conversion varnish. 

3. Staining: Match Architect's sample. 

4. Filled Finish for Open-Grain Woods: After staining, apply wash-coat sealer and allow to dry. Apply 
paste wood filler and wipe off excess. Tint filler to match stained wood. 

5. Sheen: Semigloss, 46-60 gloss units measured on 60-degree gloss meter per ASTM D 523. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to average prevailing humidity conditions in installation areas. 

B. Before installing cabinets, examine shop-fabricated work for completion and complete work as required, 
including removal of packing and backpriming. 

3.2 INSTALLATION 

A. Grade: Install cabinets to comply with same grade as item to be installed. 

B. Assemble cabinets and complete fabrication at Project site to the extent that it was not completed in the 
shop. 
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C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install level and 
plumb to a tolerance of 1/8 inch in 96 inches . 

D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts. 

E. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with countersunk, 
concealed fasteners and blind nailing. Use fine finishing nails or finishing screws for exposed fastening, 
countersunk and filled flush with woodwork. 

1. For shop finished items use filler matching finish of items being installed. 

F. Cabinets: Install without distortion so doors and drawers fit openings properly and are accurately aligned. 
Adjust hardware to center doors and drawers in openings and to provide unencumbered operation. 
Complete installation of hardware and accessory items as indicated. 

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight 
line. 

2. Maintain veneer sequence matching of cabinets with transparent finish. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 inches o.c. 
with No. 10 wafer-head sheet metal screws through metal backing or metal framing behind wall 
finish. 

G. Touch up finishing work specified in this Section after installation of woodwork. Fill nail holes with matching 
filler where exposed. 

1. Apply specified finish coats, including stains and paste fillers if any, to exposed surfaces where only 
sealer/prime coats are applied in shop. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual defects; where 
not possible to repair, replace woodwork. Adjust joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semi-exposed surfaces. Touch up shop-applied finishes to restore 
damaged or soiled areas. 

END OF SECTION 064113 
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SECTION - 066400 - PLASTIC PANELING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plastic sheet paneling. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood furring for installing plastic paneling. 

2. Section 102600 "Wall and Door Protection" for corner guards installed over plastic paneling. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install plastic paneling until spaces are enclosed and 
weathertight and temporary HVAC system is operating and maintaining ambient temperature and humidity 
conditions at occupancy levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain plastic paneling and trim accessories from single manufacturer. 

2.2 PLASTIC SHEET PANELING 

A. Glass-Fiber-Reinforced Plastic Paneling: Gelcoat-finished, glass-fiber-reinforced plastic panels complying 
with ASTM D 5319. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 

a. Crane Composites, Inc. 

b. Marlite. 

c. Parkland Plastics, Inc. 
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3. Surface-Burning Characteristics: As follows when tested by a qualified testing agency according to 
ASTM E 84. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index: 25 or less. 

b. Smoke-Developed Index: 450 or less. 

4. Nominal Thickness: Not less than 0.12 inch . 

5. Surface Finish: Smooth. 

6. Color: White. 

2.3 ACCESSORIES 

A. Trim Accessories: Manufacturer's standard one-piece vinyl extrusions designed to retain and cover edges 
of panels. Provide division bars, inside corners, outside corners, and caps as needed to conceal edges. 

1. Color: White. 

B. Exposed Fasteners: Nylon drive rivets recommended by panel manufacturer. 

C. Concealed Mounting Splines: Continuous, H-shaped aluminum extrusions designed to fit into grooves 
routed in edges of factory-laminated panels and to be fastened to substrate. 

D. Sealant: Mildew-resistant, single-component, neutral-curing silicone sealant recommended by plastic 
paneling manufacturer and complying with requirements in Section 079200 "Joint Sealants." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove wallpaper, vinyl wall covering, loose or soluble paint, and other materials that might interfere with 
adhesive bond. 

B. Prepare substrate by sanding high spots and filling low spots as needed to provide flat, even surface for 
panel installation. 

C. Clean substrates of substances that could impair adhesive bond, including oil, grease, dirt, and dust. 

D. Condition panels by unpacking and placing in installation space before installation according to 
manufacturer's written recommendations. 

E. Lay out paneling before installing. Locate panel joints to provide equal panels at ends of walls not less 
than half the width of full panels. 

1. Mark plumb lines on substrate at panel joint locations for accurate installation. 

2. Locate panel joints to allow clearance at panel edges according to manufacturer's written 
instructions. 
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3.3 INSTALLATION 

A. Install plastic paneling according to manufacturer's written instructions. 

B. Install panels in a full spread of adhesive. 

C. Install panels with fasteners. Layout fastener locations and mark on face of panels so that fasteners are 
accurately aligned. 

1. Drill oversized fastener holes in panels and center fasteners in holes. 

2. Apply sealant to fastener holes before installing fasteners. 

3. Apply sealant to bottom edge at joint to flooring. 

D. Install factory-laminated panels using concealed mounting splines in panel joints. 

E. Install trim accessories with adhesive. Do not fasten through panels. 

F. Fill grooves in trim accessories with sealant before installing panels, and bed inside corner trim in a bead 
of sealant. 

G. Maintain uniform space between panels and wall fixtures. Fill space with sealant. 

H. Maintain uniform space between adjacent panels and between panels and floors, ceilings, and fixtures. Fill 
space with sealant. 

I. Remove excess sealant and smears as paneling is installed. Clean with solvent recommended by sealant 
manufacturer and then wipe with clean dry cloths until no residue remains. 

END OF SECTION 066400 
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SECTION - 071113 - BITUMINOUS DAMPPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cold-applied, emulsified-asphalt dampproofing. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for bituminous vapor retarders. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 FIELD CONDITIONS 

A. Weather Limitations: Proceed with application only when existing and forecasted weather conditions 
permit dampproofing to be performed according to manufacturers' written instructions. 

B. Ventilation: Provide adequate ventilation during application of dampproofing in enclosed spaces. Maintain 
ventilation until dampproofing has cured. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content: Products shall comply with VOC content limits of authorities having jurisdiction unless 
otherwise required. 

2.2 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 

1. APOC, Inc; a division of Gardner Industries. 

2. Henry Company. 

3. W.R. Meadows, Inc. 

B. Trowel Coats: ASTM D 1227, Type II, Class 1. 

C. Fibered Brush and Spray Coats: ASTM D 1227, Type II, Class 1. 
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D. Brush and Spray Coats: ASTM D 1227, Type III, Class 1. 

2.3 AUXILIARY MATERIALS 

A. General: Furnish auxiliary materials recommended in writing by dampproofing manufacturer for intended 
use and compatible with bituminous dampproofing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions with Applicator present, for compliance with requirements for 
surface smoothness, surface moisture, and other conditions affecting performance of bituminous 
dampproofing work. 

B. Proceed with application only after substrate construction and penetrating work have been completed and 
unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Mask or otherwise protect adjoining exposed surfaces from being stained, spotted, or coated with 
dampproofing. Prevent dampproofing materials from entering and clogging weep holes and drains. 

B. Clean substrates of projections and substances detrimental to the dampproofing work; fill voids, seal joints, 
and remove bond breakers if any, as recommended in writing by prime material manufacturer. 

3.3 APPLICATION, GENERAL 

A. Comply with manufacturer's written instructions for dampproofing application, cure time between coats, 
and drying time before backfilling unless more stringent requirements are indicated. 

1. Apply dampproofing to provide continuous plane of protection. 

2. Apply additional coats if recommended in writing by manufacturer or to achieve a smooth surface 
and uninterrupted coverage. 

B. Where dampproofing footings and foundation walls, apply from finished-grade line to top of footing; extend 
over top of footing and down a minimum of 6 inches over outside face of footing. 

1. Extend dampproofing 12 inches onto intersecting walls and footings, but do not extend onto 
surfaces exposed to view when Project is completed. 

C. Where dampproofing exterior face of inner wythe of exterior masonry cavity walls, lap dampproofing at 
least 1/4 inch onto flashing, masonry reinforcement, veneer ties, and other items that penetrate inner 
wythe. 

1. Extend dampproofing over outer face of structural members and concrete slabs that interrupt inner 
wythe. 

2. Lap dampproofing at least 1/4 inch onto shelf angles supporting veneer. 

D. Where dampproofing interior face of above-grade, exterior concrete walls, continue dampproofing through 
intersecting walls by keeping vertical mortar joints at intersection temporarily open or by dampproofing wall 
before constructing intersecting walls. 

3.4 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING 

A. Concrete Foundations: Apply one trowel coat at not less than 4 gal./100 sq. ft. . 
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3.5 CLEANING 

A. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended 
in writing by manufacturer of affected construction. 

 

END OF SECTION 071113 
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SECTION - 071326 - SELF-ADHERING SHEET WATERPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Modified bituminous sheet waterproofing, fabric reinforced. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review waterproofing requirements including surface preparation, substrate condition and 
pretreatment, minimum curing period, forecasted weather conditions, special details and sheet 
flashings, installation procedures, testing and inspection procedures, and protection and repairs. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and tested physical and performance properties 
of waterproofing. 

2. Include manufacturer's written instructions for evaluating, preparing, and treating substrate. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
waterproofing manufacturer. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Apply waterproofing within the range of ambient and substrate temperatures 
recommended by waterproofing manufacturer. Do not apply waterproofing to a damp or wet substrate. 

1. Do not apply waterproofing in snow, rain, fog, or mist. 

B. Maintain adequate ventilation during preparation and application of waterproofing materials. 
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1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer's standard materials-only warranty in which manufacturer agrees 
to furnish replacement waterproofing material for waterproofing that does not comply with requirements or 
that fails to remain watertight within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

B. Installer's Special Warranty: Specified form, signed by Installer, covering Work of this Section, for warranty 
period of Five years. 

1. Warranty includes removing and reinstalling protection board, drainage panels, insulation, 
pedestals, and pavers on plaza decks. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations for Waterproofing System: Obtain waterproofing materials molded-sheet drainage 
panels from single source from single manufacturer. 

2.2 MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. Modified Bituminous Sheet: Minimum 60-mil nominal thickness, self-adhering sheet consisting of 56 mils of 
rubberized asphalt laminated on one side to a 4-mil- thick, polyethylene-film reinforcement, and with 
release liner on adhesive side; formulated for application with primer or surface conditioner that complies 
with VOC limits of authorities having jurisdiction. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. American Hydrotech, Inc;  VM75. 
b. Carlisle Coatings & Waterproofing Inc;  CCW MiraDRI 860/861. 
c. Grace Construction Products; W.R. Grace & Co. -- Conn;  Bituthene 4000. 
d. Henry Company;    Blueskin WP 100/200. 
e. Meadows, W.R.,Inc;   SealTight Mel-Rol. 

2. Physical Properties: 

a. Tensile Strength, Membrane: 250 psi minimum; ASTM D 412, Die C, modified. 

b. Ultimate Elongation: 300 percent minimum; ASTM D 412, Die C, modified. 

c. Low-Temperature Flexibility: Pass at minus 20 deg F ; ASTM D 1970. 

d. Crack Cycling: Unaffected after 100 cycles of 1/8-inch movement; ASTM C 836. 

e. Puncture Resistance: 40 lbf minimum; ASTM E 154. 

f. Water Absorption: 0.2 percent weight-gain maximum after 48-hour immersion at 70 deg F ; 
ASTM D 570. 

g. Water Vapor Permeance: 0.05 perms maximum; ASTM E 96/E 96M, Water Method. 

h. Hydrostatic-Head Resistance: 200 feet  minimum; ASTM D 5385. 

3. Sheet Strips: Self-adhering, rubberized-asphalt strips of same material and thickness as sheet 
waterproofing. 
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2.3 AUXILIARY MATERIALS 

A. General: Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and 
compatible with sheet waterproofing. 

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having jurisdiction. 

B. Primer: Liquid waterborne primer recommended for substrate by sheet-waterproofing material 
manufacturer. 

C. Surface Conditioner: Liquid, waterborne surface conditioner recommended for substrate by sheet-
waterproofing material manufacturer. 

D. Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, of trowel grade or low viscosity. 

E. Substrate Patching Membrane: Low-viscosity, two-component, modified asphalt coating. 

F. Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch thick, predrilled at 9-inch centers. 

2.4 MOLDED-SHEET DRAINAGE PANELS 

A. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel: Composite subsurface drainage panels 
consisting of a studded, nonbiodegradable, molded-plastic-sheet drainage core; with a woven-geotextile 
facing with an apparent opening size not exceeding No. 40  sieve laminated to one side of the core and a 
polymeric film bonded to the other side; and with a horizontal flow rate not less than 2.8 gpm per ft. . 

1. Products: Subject to compliance with requirements, provide single source to product from 
membrane manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and 
other conditions affecting performance of the waterproofing. 

1. Verify that concrete has cured and aged for minimum time period recommended in writing by 
waterproofing manufacturer. 

2. Verify that substrate is visibly dry and within the moisture limits recommended in writing by 
manufacturer. Test for capillary moisture by plastic sheet method according to ASTM D 4263. 

3. Verify that compacted subgrade is dry, smooth, sound, and ready to receive waterproofing sheet. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, and treat substrates according to manufacturer's written instructions. Provide clean, dust-
free, and dry substrates for waterproofing application. 

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other 
construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating 
contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and 
other voids. 
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E. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints and cracks 
according to ASTM D 4258. 

1. Install sheet strips of width according to manufacturer's written instructions and center over treated 
construction and contraction joints and cracks exceeding a width of 1/16 inch . 

F. Bridge and cover isolation joints and expansion joints discontinuous deck-to-wall and deck-to-deck joints 
with overlapping sheet strips of widths according to manufacturer's written instructions. 

1. Invert and loosely lay first sheet strip over center of joint. Firmly adhere second sheet strip to first 
and overlap to substrate. 

G. Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135. 

1. Install membrane strips centered over vertical inside corners. Install 3/4-inch fillets of liquid 
membrane on horizontal inside corners and as follows: 

a. At footing-to-wall intersections, extend liquid membrane in each direction from corner or 
install membrane strip centered over corner. 

b. At plaza-deck-to-wall intersections, extend liquid membrane or sheet strips onto deck 
waterproofing and to finished height of sheet flashing. 

H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through 
waterproofing and at drains and protrusions according to ASTM D 6135. 

3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION 

A. Install modified bituminous sheets according to waterproofing manufacturer's written instructions and 
recommendations in ASTM D 6135. 

B. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be covered by 
sheet waterproofing in same day. Reprime areas exposed for more than 24 hours. 

C. Apply and firmly adhere sheets over area to receive waterproofing. Accurately align sheets and maintain 
uniform 2-1/2-inch-minimum lap widths and end laps. Overlap and seal seams, and stagger end laps to 
ensure watertight installation. 

1. When ambient and substrate temperatures range between 25 and 40 deg F , install self-adhering, 
modified bituminous sheets produced for low-temperature application. Do not use low-temperature 
sheets if ambient or substrate temperature is higher than 60 deg F . 

D. Horizontal Application: Apply sheets from low to high points of decks to ensure that laps shed water. 

E. Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, construction, and 
contraction joints. 

F. Seal edges of sheet-waterproofing terminations with mastic. 

G. Install sheet-waterproofing and auxiliary materials to tie into adjacent waterproofing. 

H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit and flatten 
fishmouths and blisters. Patch with sheet waterproofing extending 6 inches beyond repaired areas in all 
directions. 

I. Immediately install protection course with butted joints over waterproofing membrane. 
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3.4 MOLDED-SHEET DRAINAGE-PANEL INSTALLATION 

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck substrate, 
according to manufacturer's written instructions. Use adhesives or other methods that do not penetrate 
waterproofing. Lap edges and ends of geotextile to maintain continuity. Protect installed molded-sheet 
drainage panels during subsequent construction. 

3.5 FIELD QUALITY CONTROL 

A. Engage a site representative qualified by waterproofing membrane manufacturer to inspect substrate 
conditions, surface preparation, membrane application, flashings, protection, and drainage components, 
and to furnish daily reports to Architect. 

B. Prepare test and inspection reports. 

3.6 PROTECTION, REPAIR, AND CLEANING 

A. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Protect waterproofing from damage and wear during remainder of construction period. 

C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, 
reapply waterproofing, and repair sheet flashings. 

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended 
by manufacturer of affected construction. 

END OF SECTION 071326 
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SECTION - 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Foam-plastic board insulation. 

2. Mineral-wool board insulation. 

3. Spray polyurethane foam insulation. 

B. Related Sections: 

1. Section 092900 "Gypsum Board" for Sound Attenuation Blankets. 

2. Section 078446 "Fire-Resistive Joint Systems" for insulation installed as part of a perimeter fire-
resistive joint system. 

3. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for installation in wood- and metal-
framed assemblies of insulation specified by referencing this Section. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84 by a 
qualified testing agency. Identify products with appropriate markings of applicable testing agency. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and 
other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for 
handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and concealment. 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project site 
before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in each area of 
construction. 
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PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION (BELOW GRADE INSULATION) 

A. Extruded-Polystyrene Board Insulation: ASTM C 578, of type and minimum compressive strength 
indicated below, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, 
per ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. DiversiFoam Products. 

b. Dow Chemical Company (The); STYROFOAM Brand PERIMATE Insulation. 

c. Owens Corning. 

2. Type X, 15 psi . 

B. Adhesive for Bonding Insulation: Product with demonstrated capability to bond insulation securely to 
substrates without damaging insulation and substrates. 

2.2 MINERAL-WOOL BOARD INSULATION (ABOVE GRADE VERTICAL WALL\ RAINSCREEN 
APPLICATION)  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. Roxul Inc. "Cavity Rock MD & DD" 

2. Thermafiber, Inc.; an Owens Corning company;  "Rain Barrier 45" 

3. Equivalents as approved by Architect and allowed in section 012500. 

B. Unfaced, Mineral-Wool Board Insulation: ASTM C 612; with maximum flame-spread and smoke-developed 
indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

1. Nominal density of 4 lb/cu. ft. , Types IA and IB, thermal resistivity of 4 deg F x h x sq. ft./Btu x in. at 
75 deg F . 

2. Fiber Color: Darkened, where indicated. 

2.3 SPRAY POLYURETHANE FOAM INSULATION 

A. Closed-Cell Polyurethane Foam Insulation: ASTM C 1029, Type II, with maximum flame-spread and 
smoke-developed indexes of 25 and 450, respectively, per ASTM E 84. Air Permeance per 1 inch <0.02 L 
s.m2 @ 75 Pa per ASTM E 283. Water Vapor Transmission per 1.5 inch .9 perms per ASTM E 96. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. BASF Corporation.   Walltite. 

b. Icynene Inc;    ICYNENE MD-C-200. 

c. Demilec. Heatlok   SOY 200 

2. Minimum density of 2.0 lb/cu. ft. , R 6.75 \ inch. 
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B. Spray Applied Intumescent Thermal Barrier: Product to be compatible with manufacturer of sprayed 
polyurethane foam insulation and have current ESR Report Available. Apply at all locations where spray 
polyurethane foam insulation is exposed without other thermal barrier. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. Icynene Inc (DC 315) 

b. Equivalents approved by architect. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation  or that interfere with insulation attachment. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and applications 
indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or 
snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions and fill voids 
with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units to produce thickness indicated unless multiple layers are 
otherwise shown or required to make up total thickness. 

3.3 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical footing and foundation wall surfaces, set insulation units using manufacturer's recommended 
adhesive according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches  below exterior grade line. 

3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions. If no specific method is indicated, bond units to substrate with adhesive or use mechanical 
anchorage to provide permanent placement and support of units. 

B. Foam-Plastic Board Insulation: Seal joints between units by applying adhesive, mastic, or sealant to edges 
of each unit to form a tight seal as units are shoved into place. Fill voids in completed installation with 
adhesive, mastic, or sealant as recommended by insulation manufacturer. 

C. Spray-Applied Insulation: Apply spray-applied insulation according to manufacturer's written instructions. 
Do not apply insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is 
completed and windows, electrical boxes, and other items not indicated to receive insulation are masked. 
After insulation is applied, make flush with face of studs by using method recommended by insulation 
manufacturer. 

D. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent 
gaps in insulation using the following materials: 

1. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 
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3.5 INSTALLATION OF CURTAIN-WALL INSULATION 

A. Install board insulation in curtain-wall construction where indicated on Drawings according to curtain-wall 
manufacturer's written instructions. 

1. Hold insulation in place by securing metal clips and straps or integral pockets within window 
frames, spaced at intervals recommended in writing by insulation manufacturer to hold insulation 
securely in place without touching spandrel glass. Maintain cavity width of dimension indicated 
between insulation and glass. 

2. Install insulation where it contacts perimeter fire-containment system to prevent insulation from 
bowing under pressure from perimeter fire-containment system. 

3.6 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other 
causes. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be 
concealed and protected by permanent construction immediately after installation. 

 

END OF SECTION 072100 
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SECTION - 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes fluid-applied, vapor-retarding membrane air barriers. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for wall sheathings and wall sheathing joint-and-penetration 
treatments. 

1.3 DEFINITIONS 

A. Air-Barrier Material: A primary element that provides a continuous barrier to the movement of air. 

B. Air-Barrier Accessory: A transitional component of the air barrier that provides continuity. 

C. Air-Barrier Assembly: The collection of air-barrier materials and accessory materials applied to an opaque 
wall, including joints and junctions to abutting construction, to control air movement through the wall. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review air-barrier requirements and installation, special details, mockups, air-leakage and bond 
testing, air-barrier protection, and work scheduling that covers air barriers. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written instructions for evaluating, preparing, and treating substrate; 
technical data; and tested physical and performance properties of products. 

B. Shop Drawings: For air-barrier assemblies. 

1. Show locations and extent of air barrier. Include details for substrate joints and cracks, 
counterflashing strips, penetrations, inside and outside corners, terminations, and tie-ins with 
adjoining construction, parapets and roof membrane tie in and especially and specifically 
integration to curtain wall and storefront frames. At the contractors option these Shop drawings 
may be integrated with the Curtain Wall and Storefront submittals as long as all other locations and 
extents listed in this paragraph are included. 

2. Include details of interfaces with other materials that form part of air barrier. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. Include list of ABAA-certified installers and supervisors employed by the 
Installer, who work on Project. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance Program and shall 
employ ABAA-certified installers and supervisors on Project. 

B. Mockups: Build mockups to set quality standards for materials and execution and for preconstruction 
testing. 

1. Build integrated mockups of exterior wall assembly as shown on Drawings, incorporating backup 
wall construction, external cladding, window, storefront, door frame and sill, insulation, ties and 
other penetrations, and flashing to demonstrate surface preparation, crack and joint treatment, 
application of air barriers, and sealing of gaps, terminations, and penetrations of air-barrier 
assembly. 

a. Coordinate construction of mockups to permit inspection by Owner's testing agency of air 
barrier before external insulation and cladding are installed. 

b. Include junction with roofing membrane, building corner condition, and foundation wall 
intersection. 

c. If Architect determines mockups do not comply with requirements, reconstruct mockups and 
apply air barrier until mockups are approved. 

2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Owner will engage a qualified testing agency to perform preconstruction 
testing on field mockups. 

B. Mockup Testing: Air-barrier assemblies shall comply with performance requirements indicated, as 
evidenced by reports based on mockup testing by a qualified testing agency. 

1. Qualitative Air-Leakage Testing: Mockups will be tested for evidence of air leakage according to As 
specified in sections 019115 & 019117.. 

2. Quantitative Air-Leakage Testing: Mockups will be tested for air leakage according to As specified 
in sections 019115 & 019117.. 

3. Adhesion Testing: Mockups will be tested for minimum air-barrier adhesion of As specified in 
sections 019115 & 019117. according to ASTM D 4541. 

4. Notify Architect 14 days in advance of the dates and times when mockups will be tested. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 
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B. Protect stored materials from direct sunlight. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate temperatures 
recommended by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single source from 
single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Air barrier shall be capable of performing as a continuous vapor-retarding air barrier and as a 
liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water 
penetration. Air-barrier assemblies shall be capable of accommodating substrate movement and of sealing 
substrate expansion and control joints, construction material changes, penetrations, tie-ins to installed 
waterproofing, and transitions at perimeter conditions without deterioration and air leakage exceeding 
specified limits. 

2.3 VAPOR-RETARDING MEMBRANE AIR BARRIER 

A. Fluid-Applied, Vapor-Retarding Membrane Air Barrier:  

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Elastomeric, Modified Bituminous Membrane: 

1) Henry Company, Air-Bloc 32 MR 

2) Carlisle, Fire Resist Barritech NP 

3) Equivalents as approved by the architect. 

2. Physical and Performance Properties: 

a. Air Permeance: Maximum Not more than 0.0002 CFM / ft 2 @ 1.57 PSF per ASTM D 1970 
pressure difference; ASTM E 2178. 

b. Vapor Permeance: Maximum < 1.0 perms per ASTM E96/E 96M; ASTM E 96/E 96M. 

c. Ultimate Elongation: Minimum 1,000 percent per ASTM D 412. percent; ASTM D 412, Die 
C. 

d. Low Temperature Crack Bridging: No cracking after 10 cycles at 0 deg F per ASTM C 1305. 

e. Long Term Aging Flexibility: No cracking or tearing on extension over 1/4" crack after heat 
aging  at 70 deg C for 14 days per ASTM C 1522. 

f. Fastener Seal-ability: No water leaking through fastener penetration after 24 hr per ASTM D 
1970. 
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g. Water Resistance: Resist a 22 inch column of water for 5 hours. No leaking or wet through 
per AATCC-127. 

h. Pull Adhesion:  No less than 16 lbf per square inch on glass faced gypsum sheathing and 
concrete masonry unit per ASTM D 4541. 

i. Surface Burning Characteristic: Flame Spread 25, Smoke Generated 200. 

2.4 ACCESSORY MATERIALS 

A. General: Accessory materials recommended by air-barrier manufacturer to produce a complete air-barrier 
assembly and compatible with primary air-barrier material. 

B. Primer: Liquid primer recommended for substrate by air-barrier material manufacturer. 

C. Modified Bituminous Strip: Vapor retarding, 40 mils thick, smooth surfaced, self-adhering; consisting of 36 
mils of rubberized asphalt laminated to a 4-mil-thick polyethylene film with release liner backing. 

D. Joint Reinforcing Strip: Air-barrier manufacturer's glass-fiber-mesh tape. 

E. Substrate-Patching Membrane: Manufacturer's standard trowel-grade substrate filler. 

F. Adhesive and Tape: Air-barrier manufacturer's standard adhesive and pressure-sensitive adhesive tape. 

G. Preformed Silicone-Sealant Extrusion: Manufacturer's standard system consisting of cured low-modulus 
silicone extrusion, sized to fit opening widths, with a single-component, neutral-curing, Class 100/50 (low-
modulus) silicone sealant for bonding extrusions to substrates. 

H. Joint Sealant: ASTM C 920, single-component, neutral-curing silicone; Class 100/50 (low modulus), Grade 
NS, Use NT related to exposure, and, as applicable to joint substrates indicated, Use O. Comply with 
Section 079200 "Joint Sealants." 

I. Termination Mastic: Air-barrier manufacturer's standard cold fluid-applied elastomeric liquid; trowel grade. 

J. Silicone Sheet Flashing (clear). 
1. Products: Subject to compliance with requirements: 

a. GE UST2200 UltraSpan 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and 
other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other contaminants. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions. Provide clean, 
dust-free, and dry substrate for air-barrier application. 
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B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other 
construction. 

C. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to 
form a smooth transition from one plane to another. 

D. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with 
stainless-steel sheet mechanically fastened to structural framing to provide continuous support for air 
barrier. 

3.3 JOINT TREATMENT 

A. Gypsum Sheathing: Fill joints greater than 1/4 inch with sealant according to ASTM C 1193 and air-barrier 
manufacturer's written instructions. Apply first layer of fluid air-barrier material at joints. Tape joints with 
joint reinforcing strip after first layer is dry. Apply a second layer of fluid air-barrier material over joint 
reinforcing strip. 

3.4 TRANSITION STRIP INSTALLATION 

A. General: Install strips, transition strips, and accessory materials according to air-barrier manufacturer's 
written instructions to form a seal with adjacent construction and maintain a continuous air barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and base flashing to 
ensure continuity of air barrier with roofing membrane. 

2. Install modified bituminous strip on roofing membrane or base flashing so that a minimum of 3 
inches of coverage is achieved over each substrate. 

B. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be covered by 
fluid air-barrier material on same day. Reprime areas exposed for more than 24 hours. 

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve 
required bond, with adequate drying time between coats. 

C. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier, concrete 
below-grade structures, floor-to-floor construction, exterior glazing and window systems, glazed curtain-
wall systems, storefront systems, exterior louvers, exterior door framing, and other construction used in 
exterior wall openings, using accessory materials. 

D. At end of each working day, seal top edge of strips and transition strips to substrate with termination 
mastic. 

E. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended application 
temperature ranges. Consult manufacturer when sealant cannot be applied within these temperature 
ranges. 

F. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts, and 
doors. Apply preformed silicone-sealant extrusion so that a minimum of 3 inches of coverage is achieved 
over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter frames with not less 
than 1 inch of full contact. 

1. Preformed Silicone-Sealant Extrusion: Set in full bed of silicone sealant applied to walls, frame, and 
air-barrier material. 

G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous 
penetrations of air-barrier material with foam sealant. 

H. Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination 
mastic. 
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I. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, modified bituminous strip. 

J. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal 
counterflashings or ending in reglets with termination mastic. 

K. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and flatten 
fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired areas in strip 
direction. 

3.5 FLUID AIR-BARRIER MEMBRANE INSTALLATION 

A. General: Apply fluid air-barrier material to form a seal with strips and transition strips and to achieve a 
continuous air barrier according to air-barrier manufacturer's written instructions. Apply fluid air-barrier 
material within manufacturer's recommended application temperature ranges. 

1. Limit priming to areas that will be covered by fluid air-barrier material on same day. Reprime areas 
exposed for more than 24 hours. 

2. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve 
required bond, with adequate drying time between coats. 

B. Membrane Air Barriers: Apply a continuous unbroken air-barrier membrane to substrates according to the 
following thickness. Apply air-barrier membrane in full contact around protrusions such as masonry ties. 

1. Vapor-Retarding Membrane Air Barrier: Total dry film thickness as recommended in writing by 
manufacturer to meet performance requirements, but not less than 40-mil dry film thickness, 
applied in one or more equal coats. 

C. Apply strip and transition strip over cured air-barrier material overlapping 3 inches onto each surface 
according to air-barrier manufacturer's written instructions. 

D. Do not cover air barrier until it has been tested and inspected by Owner's testing agency. 

E. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and 
reapply air-barrier components. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Inspections: Air-barrier materials, accessories, and installation are subject to inspection for compliance 
with requirements. Inspections may include the following: 

1. Continuity of air-barrier system has been achieved throughout the building envelope with no gaps 
or holes. 

2. Continuous structural support of air-barrier system has been provided. 

3. Site conditions for application temperature and dryness of substrates have been maintained. 

4. Maximum exposure time of materials to UV deterioration has not been exceeded. 

5. Surfaces have been primed, if applicable. 

6. Laps in strips and transition strips have complied with minimum requirements and have been 
shingled in the correct direction (or mastic has been applied on exposed edges), with no 
fishmouths. 

7. Termination mastic has been applied on cut edges. 
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8. Strips and transition strips have been firmly adhered to substrate. 

9. Compatible materials have been used. 

10. Transitions at changes in direction and structural support at gaps have been provided. 

11. Connections between assemblies (air-barrier and sealants) have complied with requirements for 
cleanliness, surface preparation and priming, structural support, integrity, and continuity of seal. 

12. All penetrations have been sealed. 

C. Tests: As determined by Owner's testing agency and listed in sections 019115 & 019117. 

D. Air barriers will be considered defective if they do not pass tests and inspections. 

1. Apply additional air-barrier material, according to manufacturer's written instructions, where 
inspection results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

E. Repair damage to air barriers caused by testing; follow manufacturer's written instructions. 

3.7 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction period, according 
to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as required by 
manufacturer. If exposed to these conditions for more than 30 days, remove and replace air barrier 
or install additional, full-thickness, air-barrier application after repairing and preparing the 
overexposed membrane according to air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not approved by air-barrier 
manufacturer. 

B. Clean spills, stains, and soiling from construction that would be exposed in the completed work using 
cleaning agents and procedures recommended by manufacturer of affected construction. 

C. Remove masking materials after installation. 

END OF SECTION 072726 
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SECTION - 074113.19 - BATTEN-SEAM METAL ROOF PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes batten-seam metal roof panels. 

B. Related Sections: 

1. Section 074213.53 "Metal Soffit Panels" for metal panels used in horizontal soffit applications. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, metal panel 
manufacturer's representative, structural-support Installer, and installers whose work interfaces with 
or affects metal panels, including installers of roof accessories and roof-mounted equipment. 

2. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

3. Review methods and procedures related to metal panel installation, including manufacturer's 
written instructions. 

4. Examine support conditions for compliance with requirements, including alignment between and 
attachment to structural members. 

5. Review structural loading limitations of deck during and after roofing. 

6. Review flashings, special details, drainage, penetrations, equipment curbs, and condition of other 
construction that affect metal panels. 

7. Review governing regulations and requirements for insurance, certificates, and tests and 
inspections if applicable. 

8. Review temporary protection requirements for metal panel systems during and after installation. 

9. Review procedures for repair of metal panels damaged after installation. 

10. Document proceedings, including corrective measures and actions required, and furnish copy of 
record to each participant. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, joints, panel 
profiles, corners, anchorages, attachment system, trim, flashings, closures, and accessories; and 
special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not less 
than 1-1/2 inches per 12 inches . 

C. Samples for Verification: For each type of exposed finish required, prepared on Samples of size indicated 
below. 

1. Metal Panels: 12 inches long by actual panel width. Include clips, fasteners, closures, and other 
metal panel accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment capable of 
producing metal panels warranted by manufacturer to be the same as factory-formed products. Maintain 
UL certification of portable roll-forming equipment for duration of work. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or deformed. 
Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface 
damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated 
covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store 
metal panels in contact with other materials that might cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit 
assembly of metal panels to be performed according to manufacturers' written instructions and warranty 
requirements. 

1.9 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual 
equipment provided. 
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B. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits, and other 
adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.10 WARRANTY 

A. Special Warranty: Current DFCM Roofing Warranty in force at time of bidding as listed at 
http://dfcm.utah.gov/ 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace metal panels that show evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft.  when tested according to ASTM E 1680 or 
ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference:  1.57 lbf/sq. ft.. 

B. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E 1646 or 
ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference:  2.86 lbf/sq. ft.. 

C. Hydrostatic-Head Resistance: No water penetration when tested according to ASTM E 2140. 

D. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-
resistance class indicated. 

1. Uplift Rating: UL 90. 

E. Minimum Slope: Panel system shall provide a warrantable minimum slope of 1/2” / foot. 

2.2 BATTEN-SEAM METAL ROOF PANELS 

A. General: Provide factory-formed metal roof panel assembly designed to be installed by covering vertical 
side edges of adjacent panels with battens and mechanically attaching panels to supports using concealed 
clips. Include battens and accessories required for weathertight installation. 

B. Integral-Batten-Seam Metal Roof Panels: Formed with integral ribs at panel edges anda flat pan between 
ribs; designed for sequential installation by mechanically attaching panels to supports using concealed 
clips located under one side of panels and lapping and interconnecting side edges of adjacent panels. 

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A 653/A 
653M, G90 coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A 
792/A 792M, Class AZ50 coating designation; structural quality. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M. 
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a. Nominal Thickness:  0.022 inch. 
b. Exterior Finish:  Two-coat fluoropolymer. 
c. Color: As Listed on the Drawings.. 

2. Clips:  Two-piece floating to accommodate thermal movement. 
a. Material:  0.028-inch-nominal thickness, zinc-coated (galvanized) or aluminum-zinc alloy-

coated steel sheet. 
3. Panel Coverage: 18 inches . 
4. Batten Height: 2 inch.. 

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet underlayment, 
a minimum of 30 mils thick, specifically designed to withstand high metal temperatures beneath metal 
roofing. Provide primer when recommended by underlayment manufacturer. 

1. Thermal Stability: Stable after testing at 240 deg F ; ASTM D 1970. 

2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F ; ASTM D 1970. 

3. Products: Subject to compliance with requirements, provide one of the following: 

a. WR Grace:  Ultra 

b. Carlisle:   CCW WIP 300HT 

2.4 MISCELLANEOUS MATERIALS 

A. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, 
copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. Match material and finish of metal panels unless otherwise indicated. 

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material 
recommended by manufacturer. 

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-cell 
laminated polyethylene; minimum 1-inch-thick, flexible closure strips; cut or premolded to match 
metal panel profile. Provide closure strips where indicated or necessary to ensure weathertight 
construction. 

B. Flashing and Trim: Provide flashing and trim formed from same material as metal panelsas required to 
seal against weather and to provide finished appearance. Locations include, but are not limited to, eaves, 
rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish flashing and trim with same 
finish system as adjacent metal panels. 

C. Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and other 
special pieces as required. Fabricate in minimum 96-inch-long sections, of size and metal thickness 
according to SMACNA's "Architectural Sheet Metal Manual." Furnish gutter supports spaced a maximum 
of 36 inches o.c., fabricated from same metal as gutters. Provide wire ball strainers of compatible metal at 
outlets. Finish gutters to match metal roof panels. 

D. Downspouts: Formed from same material as roof panels. Fabricate in 10-foot-long sections, complete with 
formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural Sheet Metal 
Manual." Finish downspouts to match gutters. 

E. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed fasteners with 
heads matching color of metal panels by means of plastic caps or factory-applied coating. Provide EPDM 
or PVC sealing washers for exposed fasteners. 
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F. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel 
materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape 
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 
inch wide and 1/8 inch thick. 

2. Joint Sealant: ASTM C 920; elastomeric polyurethane or silicone sealant; of type, grade, class, and 
use classifications required to seal joints in metal panels and remain weathertight; and as 
recommended in writing by metal panel manufacturer. 

2.5 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 
procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by 
laboratory testing. Comply with indicated profiles and with dimensional and structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be 
fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and 
warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment 
manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that provide a 
weathertight seal and prevent metal-to-metal contact, and that minimize noise from movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 
design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool 
marks and that are true to line and levels indicated, with exposed edges folded back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-lock seams. 
Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant and to 
comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed on 
faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal recommended in writing by metal panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal roof 
panel manufacturer for application, but not less than thickness of metal being secured. 

2.6 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within one-half of the range of approved Samples. Noticeable variations in same piece are 
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unacceptable. Variations in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent 
PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces 
to comply with coating and resin manufacturers' written instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored acrylic or 
polyester backer finish consisting of prime coat and wash coat with a minimum total dry film 
thickness of 0.5 mil . 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, metal panel supports, and other conditions affecting performance of the Work. 

1. Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, and 
other structural panel support members and anchorages have been installed within alignment 
tolerances required by metal roof panel manufacturer. 

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or blocking 
and that installation is within flatness tolerances required by metal roof panel manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing or backing 
substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual locations of 
penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and 
anchorages according to ASTM C 754 and metal panel manufacturer's written recommendations. 

3.3 UNDERLAYMENT INSTALLATION 

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature 
restrictions of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle free, 
in shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches between 
courses. Overlap side edges not less than 3-1/2 inches . Extend underlayment into gutter trough. Roll laps 
with roller. Cover underlayment within 14 days. 

1. Apply over the entire roof surface. 

B. Flashings: Install flashings to cover underlayment to comply with requirements specified in Section 076200 
"Sheet Metal Flashing and Trim." 

3.4 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and 
locations indicated on Drawings. Install panels perpendicular to supports unless otherwise indicated. 
Anchor metal panels and other components of the Work securely in place, with provisions for thermal and 
structural movement. 
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1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. Do not 
begin installation until air- or water-resistive barriers and flashings that will be concealed by metal 
panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices and end 
laps to avoid a four-panel lap splice condition. 

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. Fasten 
flashings and trim around openings and similar elements with self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use galvanized-
steel fasteners for surfaces exposed to the interior. 

2. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the exterior; 
use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

3. Copper Panels: Use copper, stainless-steel, or hardware-bronze fasteners. 

4. Stainless-Steel Panels: Use stainless-steel fasteners. 

C. Anchor Clips: Anchor metal roof panels and other components of the Work securely in place, using 
manufacturer's approved fasteners according to manufacturers' written instructions. 

D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action as recommended in writing by metal panel manufacturer. 

E. Batten-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips at 
each batten-seam joint at location, spacing, and with fasteners recommended by manufacturer. 

1. Install clips to supports with self-drilling fasteners. 

2. Apply battens to metal roof panel seams, fully engaged to provide weathertight joints. 

3. Watertight Installation: 

a. Apply a continuous ribbon of sealant or tape to seal joints of metal panels, using sealant or 
tape as recommend by manufacturer as needed to make panels watertight. 

b. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 

c. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant and fastened 
together by interlocking clamping plates. 

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, 
and provide for thermal expansion. Coordinate installation with flashings and other components. 
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1. Install components required for a complete metal panel system including trim, copings, corners, 
seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types 
indicated by metal panel manufacturer; or, if not indicated, provide types recommended by metal 
roof panel manufacturer. 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, 
and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set 
units true to line and level. Install work with laps, joints, and seams that are permanently watertight and 
weather resistant. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true to line and 
levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing and trim 
to fit substrates and achieve waterproof and weather-resistant performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection. Where lapped expansion provisions cannot be used or would not be sufficiently 
weather resistant and waterproof, form expansion joints of intermeshing hooked flanges, not less 
than 1 inch deep, filled with mastic sealant (concealed within joints). 

H. Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach gutters to eave with 
gutter hangers spaced not more than 36 inches o.c. using manufacturer's standard fasteners. Provide end 
closures and seal watertight with sealant. Provide for thermal expansion. 

I. Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold downspouts 
securely 1 inch away from walls; locate fasteners at top and bottom and at approximately 60 inches o.c. in 
between. 

1. Provide elbows at base of downspouts to direct water away from building. 

2. Connect downspouts to underground drainage system indicated. 

J. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to metal roof 
panels as recommended by manufacturer. 

3.5 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4 inch in 20 feet on 
slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of 
matching profiles. 

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect 
completed metal roof panel installation, including accessories. Report results in writing. 

B. Remove and replace metal roof panels where tests and inspections indicate that they do not comply with 
specified requirements. 

C. Additional tests and inspections, at Contractor's expense, are performed to determine compliance of 
replaced or additional work with specified requirements. 

D. Prepare test and inspection reports. 

3.7 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless 
otherwise indicated in manufacturer's written installation instructions. On completion of metal panel 
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installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean 
condition during construction. 

B. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish 
touchup or similar minor repair procedures. 

END OF SECTION 074113.19 
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SECTION - 074213.13 - FORMED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concealed-fastener, lap-seam metal wall panels. 

B. Related Sections: 

1. Section 074213.23 "Metal Composite Material Wall Panels" for metal-faced composite wall panels. 

2. Section 074213.53 "Metal Soffit Panels" for metal panels used in horizontal soffit applications. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, metal panel 
manufacturer's representative, structural-support Installer, and installers whose work interfaces with 
or affects metal panels, including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

3. Review methods and procedures related to metal panel installation, including manufacturer's 
written instructions. 

4. Examine support conditions for compliance with requirements, including alignment between and 
attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and condition of other 
construction that affect metal panels. 

6. Review governing regulations and requirements for insurance, certificates, and tests and 
inspections if applicable. 

7. Review temporary protection requirements for metal panel assembly during and after installation. 

8. Review of procedures for repair of metal panels damaged after installation. 

9. Document proceedings, including corrective measures and actions required, and furnish copy of 
record to each participant. 
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, joints, panel 
profiles, corners, anchorages, attachment system, trim, flashings, closures, and accessories; and 
special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not less 
than 1-1/2 inches per 12 inches . 

C. Samples for Verification: For each type of exposed finish, prepared on Samples of size indicated below: 

1. Metal Panels: 12 inches long by actual panel width. Include fasteners, closures, and other metal 
panel accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment capable of 
producing metal panels warranted by manufacturer to be the same as factory-formed products. Maintain 
UL certification of portable roll-forming equipment for duration of work. 

C. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal panel assembly as shown on Drawings, including soffits, supports, 
attachments, and accessories. 

2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or deformed. 
Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface 
damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated 
covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store 
metal panels in contact with other materials that might cause staining, denting, or other surface damage. 
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D. Retain strippable protective covering on metal panels during installation. 

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit 
assembly of metal panels to be performed according to manufacturers' written instructions and warranty 
requirements. 

1.9 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits, and other 
adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of metal panel systems that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace metal panels that show evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CONCEALED-FASTENER, LAP-SEAM METAL WALL PANELS 

A. General: Provide factory-formed metal panels designed to be field assembled by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through panel to supports using 
concealed fasteners and factory-applied sealant in side laps. Include accessories required for weathertight 
installation. 
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B. Metal Panel A 

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A 653/A 
653M, G90 coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A 
792/A 792M, Class AZ50 coating designation; structural quality. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M. 

a. Basis of Design: Firestone Delta CFP-12 

b. Nominal Thickness:  22 ga. 

c. Exterior Finish:  Three-coat fluoropolymer. 

d. Color: As indicated on contract drawings. 

2. Panel Coverage:  12 inches. 

3. Panel Height:  1.0 inch nominal. 

C. Metal Panel E 

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A 653/A 
653M, G90 coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A 
792/A 792M, Class AZ50 coating designation; structural quality. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M. 

a. Basis of Design: Firestone Delta CFP-16F 

b. Nominal Thickness:  22 ga. 

c. Exterior Finish:  Three-coat fluoropolymer. 

d. Color: As indicated on the contract drawings. 

2. Panel Coverage:  16 inches. 

3. Panel Height:  1.0 inch nominal. 

D. Metal Panel F 

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A 653/A 
653M, G90 coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A 
792/A 792M, Class AZ50 coating designation; structural quality. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M. 

a. Basis of Design: Firestone UC 600 

b. Nominal Thickness:  22 ga. 

c. Exterior Finish:  Three-coat fluoropolymer. BOTH SIDES 

d. Perforated: 1/8” dia holes @ ½” o.c. each way. 

e. Color: As indicated on the contract drawings. 

2. Panel Coverage:  45 inches. 

3. Panel Height:  1.0 inch nominal. 
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E. Metal Panel (Fence) 

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A 653/A 
653M, G90 coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A 
792/A 792M, Class AZ50 coating designation; structural quality. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M. 

a. Basis of Design: Firestone UC 600 

b. Nominal Thickness:  22 ga. 

c. Exterior Finish:  Galvalume or Galvanized. 

d. Color: As indicated on the contract drawings. 

2. Panel Coverage:  45 inches. 

3. Panel Height:  1.0 inch nominal. 

 

2.2 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel sheet, 
ASTM A 653/A 653M, G90 coating designation or ASTM A 792/A 792M, Class AZ50 aluminum-zinc-alloy 
coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for 
support and alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, 
copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. Match material and finish of metal panels unless otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material 
recommended by manufacturer. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to 
seal against weather and to provide finished appearance. Locations include, but are not limited to, bases, 
drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, parapet caps, soffits, reveals, and 
fillers. Finish flashing and trim with same finish system as adjacent metal panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed fasteners with 
heads matching color of metal panels by means of plastic caps or factory-applied coating. Provide EPDM 
or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel 
materials, are nonstaining, and do not damage panel finish. 

2.3 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 
procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by 
laboratory testing. Comply with indicated profiles and with dimensional and structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be 
fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and 
warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment 
manufacturer's written instructions and to comply with details shown. 
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C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that provide a 
weathertight seal and prevent metal-to-metal contact, and that minimize noise from movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 
design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool 
marks and that are true to line and levels indicated, with exposed edges folded back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-lock seams. 
Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant and to 
comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed on 
faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal recommended in writing by metal panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal wall 
panel manufacturer for application but not less than thickness of metal being secured. 

2.4 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within one-half of the range of approved Samples. Noticeable variations in same piece are not 
acceptable. Variations in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

C. Steel Panels and Accessories: 

1. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent 
PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored acrylic or 
polyester backer finish consisting of prime coat and wash coat with a minimum total dry film 
thickness of 0.5 mil . 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, metal panel supports, and other conditions affecting performance of the Work. 
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1. Examine wall framing to verify that girts, angles, channels, studs, and other structural panel support 
members and anchorage have been installed within alignment tolerances required by metal wall 
panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or blocking and that 
installation is within flatness tolerances required by metal wall panel manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing or backing 
substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual locations of 
penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and 
anchorages according to ASTM C 754 and metal panel manufacturer's written recommendations. 

3.3 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and 
locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal 
panels and other components of the Work securely in place, with provisions for thermal and structural 
movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. Do not 
begin installation until air- or water-resistive barriers and flashings that will be concealed by metal 
panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices and end 
laps to avoid a four-panel lap splice condition. 

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. Fasten 
flashings and trim around openings and similar elements with self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use galvanized-
steel fasteners for surfaces exposed to the interior. 

2. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the exterior; 
use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

3. Copper Panels: Use copper, stainless-steel, or hardware-bronze fasteners. 

4. Stainless-Steel Panels: Use stainless-steel fasteners. 
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C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action as recommended in writing by metal panel manufacturer. 

D. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at location 
and spacing recommended by manufacturer. 

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to line for neat and 
weathertight enclosure. 

2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side of metal 
panels. 

3. Install screw fasteners with power tools having controlled torque adjusted to compress washer 
tightly without damage to washer, screw threads, or panels. Install screws in predrilled holes. 

4. Flash and seal panels with weather closures at perimeter of all openings. 

E. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using sealant or 
tape as recommend by manufacturer on side laps of nesting-type panels; and elsewhere as 
needed to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 

3. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant and fastened 
together by interlocking clamping plates. 

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, 
and provide for thermal expansion. Coordinate installation with flashings and other components. 

1. Install components required for a complete metal panel system including trim, copings, corners, 
seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types 
indicated by metal wall panel manufacturer; or, if not indicated, provide types recommended by 
metal panel manufacturer. 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, 
and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set 
units true to line and level as indicated. Install work with laps, joints, and seams that are permanently 
watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true to line and 
levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing and trim 
to fit substrates and achieve waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection. Where lapped expansion provisions cannot be used or would not be sufficiently 
waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with mastic sealant (concealed within joints). 

3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless 
otherwise indicated in manufacturer's written installation instructions. On completion of metal panel 
installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean 
condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and sealant. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

FORMED METAL WALL PANELS  Section 074213.13 - Page 9 
    

C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish 
touchup or similar minor repair procedures. 

END OF SECTION 074213.13 
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SECTION - 074213.23 - METAL COMPOSITE MATERIAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes metal composite material wall panels. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, metal composite material panel Installer, 
structural-support Installer, and installers whose work interfaces with or affects metal composite 
material panels, including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

3. Review methods and procedures related to metal composite material panel installation, including 
manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including alignment between and 
attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and condition of other 
construction that affect metal composite material panels. 

6. Review governing regulations and requirements for insurance, certificates, and tests and 
inspections if applicable. 

7. Review temporary protection requirements for metal composite material panel assembly during and 
after installation. 

8. Review procedures for repair of panels damaged after installation. 

9. Document proceedings, including corrective measures and actions required, and furnish copy of 
record to each participant. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 
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1. Include fabrication and installation layouts of metal composite material panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment assembly, trim, flashings, 
closures, and accessories; and special details. 

2. Accessories: Include details of the flashing, trim and anchorage, at a scale of not less than 1-1/2 
inches per 12 inches . 

C. Samples for Verification: For each type of exposed finish required, prepared on Samples of size indicated 
below. 

1. Metal Composite Material Panels: 12 inches long by actual panel width. Include fasteners, 
closures, and other metal composite material panel accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal composite material panel assembly as shown on Drawings, including 
corner, supports, attachments, and accessories. 

2. Water-Spray Test: Conduct water-spray test of mockup of metal composite material panel 
assembly, testing for water penetration according to AAMA 501.2. 

3. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal composite material panels, and other manufactured items so as not to be 
damaged or deformed. Package metal composite material panels for protection during transportation and 
handling. 

B. Unload, store, and erect metal composite material panels in a manner to prevent bending, warping, 
twisting, and surface damage. 

C. Stack metal composite material panels horizontally on platforms or pallets, covered with suitable 
weathertight and ventilated covering. Store metal composite material panels to ensure dryness, with 
positive slope for drainage of water. Do not store metal composite material panels in contact with other 
materials that might cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal composite material panels during installation. 

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface. 
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1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit 
assembly of metal composite material panels to be performed according to manufacturers' written 
instructions and warranty requirements. 

1.9 COORDINATION 

A. Coordinate metal composite material panel installation with rain drainage work, flashing, trim, construction 
of soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of metal composite material panel systems that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace metal composite material panels that show evidence of deterioration of factory-applied 
finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal composite material panel systems capable of withstanding the 
effects of the following loads, based on testing according to ASTM E 330: 

1. Wind Loads: As indicated on Drawings. 

2. Other Design Loads: As indicated on Drawings. 

3. Deflection Limits: For wind loads, no greater than1/240 of the span. 

B. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E 331 at 
the following test-pressure difference: 

1. Test-Pressure Difference: 2.86 lbf/sq. ft. . 
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C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by 
preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects. Base calculations on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F , ambient; 180 deg F , material surfaces. 

2.2 METAL COMPOSITE MATERIAL WALL PANELS (METAL PANEL “B”) 

A. Metal Composite Material Wall Panel Systems: Provide factory-formed and -assembled, metal composite 
material wall panels fabricated from two metal facings that are bonded to a solid, extruded thermoplastic 
core; formed into profile for installation method indicated. Include attachment assembly components, panel 
stiffeners, and accessories required for weathertight system. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide or comparable product 
by one of the following: 

a. Alcoa Architectural Products (USA); Reynobond FR. 

b. ALUCOBOND; 3A Composites USA, Inc; Alucobond. 

c. Alucoil North America; Intrabond. 

d. CENTRIA Architectural Systems; Formabond Wall System. 

e. Firestone Metal Products, LLC; UNA-FAB Series 1000. 

B. Aluminum-Faced Composite Wall Panels (Metal Panel “B”): Formed with 0.020-inch-thick, coil-coated 
aluminum sheet facings. 

1. Panel Thickness: 0.157 inch . 

2. Core: Standard. 

3. Exterior Finish: Three-coat fluoropolymer. 

a. Color: As indicated on the contract drawings. 

C. Attachment Assembly Components: Formed from extruded aluminum. 

D. Attachment Assembly: Subgirt and spline. 

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel sheet 
ASTM A 653/A 653M, G90 coating designation or ASTM A 792/A 792M, Class AZ50 aluminum-zinc-alloy 
coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for 
support and alignment of metal composite material panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, 
copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. Match material and finish of metal composite material panels unless otherwise indicated. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal composite material 
panels as required to seal against weather and to provide finished appearance. Locations include, but are 
not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, parapet caps, 
soffits, reveals, and fillers. Finish flashing and trim with same finish system as adjacent metal composite 
material panels. 
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D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed fasteners with 
heads matching color of metal composite material panels by means of plastic caps or factory-applied 
coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

2.4 FABRICATION 

A. General: Fabricate and finish metal composite material panels and accessories at the factory, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements. 

B. Fabricate metal composite material panel joints with factory-installed captive gaskets or separator strips 
that provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 
movements. 

C. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 
design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool 
marks and that are true to line and levels indicated, with exposed edges folded back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
epoxy seam sealer. Rivet joints for additional strength. 

3. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed on 
faces of accessories exposed to view. 

4. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal recommended in writing by metal panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal wall 
panel manufacturer for application but not less than thickness of metal being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within one-half of the range of approved Samples. Noticeable variations in same piece are not 
acceptable. Variations in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

C. Aluminum Panels and Accessories: 

1. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70 percent 
PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, metal composite material panel supports, and other conditions affecting 
performance of the Work. 
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1. Examine wall framing to verify that girts, angles, channels, studs, and other structural panel support 
members and anchorage have been installed within alignment tolerances required by metal 
composite material wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or blocking and that 
installation is within flatness tolerances required by metal composite material wall panel 
manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing or backing 
substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and assemblies penetrating metal composite material panels to 
verify actual locations of penetrations relative to seam locations of metal composite material panels before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and 
anchorages according to ASTM C 754 and metal composite material panel manufacturer's written 
recommendations. 

3.3 METAL COMPOSITE MATERIAL PANEL INSTALLATION 

A. General: Install metal composite material panels according to manufacturer's written instructions in 
orientation, sizes, and locations indicated on Drawings. Install panels perpendicular to supports unless 
otherwise indicated. Anchor metal composite material panels and other components of the Work securely 
in place, with provisions for thermal and structural movement. 

1. Shim or otherwise plumb substrates receiving metal composite material panels. 

2. Flash and seal metal composite material panels at perimeter of all openings. Fasten with self-
tapping screws. Do not begin installation until air- or water-resistive barriers and flashings that will 
be concealed by metal composite material panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal composite material panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices and end 
laps to avoid a four-panel lap splice condition. 

7. Align bottoms of metal composite material panels and fasten with blind rivets, bolts, or self-tapping 
screws. Fasten flashings and trim around openings and similar elements with self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the exterior; 
use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action as recommended in writing by metal composite material panel manufacturer. 
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D. Attachment Assembly, General: Install attachment assembly required to support metal composite material 
wall panels and to provide a complete weathertight wall system, including subgirts, perimeter extrusions, 
tracks, drainage channels, panel clips, and anchor channels. 

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material joinery, and 
panel-system joint seals. 

E. Subgirt-and-Spline Installation: Install support assembly at locations, spacings, and with fasteners 
recommended by manufacturer. Use manufacturer's standard subgirts and splines that provide support 
and complete secondary drainage assembly, draining to the exterior at horizontal joints. Attach metal 
composite material wall panels by interlocking perimeter extrusions attached to panels with subgirts and 
splines. Fully engage integral subgirt-and-spline gaskets and leave horizontal and vertical joints with open 
reveal. Terminate edge of panels flush with perimeter extrusions. 

1. Install wall panels to allow individual panels to "free float" and be installed and removed without 
disturbing adjacent panels. 

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, 
and provide for thermal expansion. Coordinate installation with flashings and other components. 

1. Install components required for a complete metal composite material panel assembly including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar 
items. Provide types indicated by metal composite material panel manufacturer; or, if not indicated, 
provide types recommended in writing by metal composite material panel manufacturer. 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, 
and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set 
units true to line and level as indicated. Install work with laps, joints, and seams that are permanently 
watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks and that is true to line and 
levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing and trim 
to fit substrates and to result in waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection. Where lapped expansion provisions cannot be used or would not be sufficiently 
waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with mastic sealant (concealed within joints). 

3.4 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal composite material wall panel units within installed tolerance 
of 1/4 inch in 20 feet , non-accumulative, on level, plumb, and location lines as indicated, and within 1/8-
inch offset of adjoining faces and of alignment of matching profiles. 

3.5 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal composite material panels 
are installed, unless otherwise indicated in manufacturer's written installation instructions. On completion 
of metal composite material panel installation, clean finished surfaces as recommended by metal 
composite material panel manufacturer. Maintain in a clean condition during construction. 

B. After metal composite material panel installation, clear weep holes and drainage channels of obstructions, 
dirt, and sealant. 

C. Replace metal composite material panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 074213.23 
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SECTION - 074213.53 - METAL SOFFIT PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes metal soffit panels. 

B. Related Sections: 

1. Section 074213.13 "Formed Metal Wall Panels" for lap-seam metal wall panels. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for each type of panel and accessory. 

B. Samples for Verification: For each type of exposed finish required, prepared on Samples of size indicated 
below: 

1. Metal Panels: 12 inches long by actual panel width. Include fasteners, closures, and other metal 
panel accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment capable of 
producing metal panels warranted by manufacturer to be the same as factory-formed products. Maintain 
UL certification of portable roll-forming equipment for duration of work. 

C. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical roof eave, including fascia, and soffit as shown on Drawings; approximately 
as shown on drawings by full eave width, including attachments and accessories. 
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2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or deformed. 
Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface 
damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated 
covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store 
metal panels in contact with other materials that might cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit 
assembly of metal panels to be performed according to manufacturers' written instructions and warranty 
requirements. 

1.9 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of walls, and other 
adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of metal panel systems that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace metal panels that show evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 
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2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the following 
loads, based on testing according to ASTM E 1592: 

1. Wind Loads: As indicated on Drawings. 

2. Other Design Loads: As indicated on Drawings. 

3. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

2.2 METAL SOFFIT PANELS 

A. General: Provide metal soffit panels designed to be installed by lapping and interconnecting side edges of 
adjacent panels and mechanically attaching through panel to supports using concealed fasteners in side 
laps. Include accessories required for weathertight installation. 

B. Flush-Profile Metal Soffit Panels:  panels formed with vertical panel edges and between panel edges; with 
flush joint between panels. 

1. Basis-of-Design Product: Firestone UC-500 

2. Material: 22 ga. Aluminum 

3. Panel Coverage: 12 inches . 

4. Panel Height: 1.0 inch . 

C. Metal Soffit Panels:  panels formed with vertical panel edges and between panel edges; with a V-groove 
joint between panels. 

2.3 MISCELLANEOUS MATERIALS 

A. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, 
clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 
metal panels unless otherwise indicated. 

B. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to 
seal against weather and to provide finished appearance. Finish flashing and trim with same finish system 
as adjacent metal panels. 

C. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed fasteners with 
heads matching color of metal panels by means of plastic caps or factory-applied coating. Provide EPDM 
or PVC sealing washers for exposed fasteners. 

D. Panel Sealants: Provide sealant types recommended by manufacturer that are compatible with panel 
materials, are nonstaining, and do not damage panel finish. 

2.4 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 
procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by 
laboratory testing. Comply with indicated profiles and with dimensional and structural requirements. 
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B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be 
fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and 
warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment 
manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that provide a 
weathertight seal and prevent metal-to-metal contact, and that minimize noise from movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 
design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool 
marks and that are true to line and levels indicated, with exposed edges folded back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
epoxy seam sealer. Rivet joints for additional strength. 

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant and to 
comply with SMACNA standards. 

4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed on 
faces of accessories exposed to view. 

5. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal recommended in writing by metal panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal soffit 
panel manufacturer for application but not less than thickness of metal being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within one-half of the range of approved Samples. Noticeable variations in same piece are not 
acceptable. Variations in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, metal panel supports, and other conditions affecting performance of the Work. 

1. Examine framing to verify that girts, angles, channels, studs, and other structural panel support 
members and anchorage have been installed within alignment tolerances required by metal panel 
manufacturer. 

2. Examine sheathing to verify that sheathing joints are supported by framing or blocking and that 
installation is within flatness tolerances required by metal panel manufacturer. 

a. Verify that air- or water-resistive barriers been installed over sheathing or backing substrate 
to prevent air infiltration or water penetration. 
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B. Examine roughing-in for components and systems penetrating metal panels to verify actual locations of 
penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and 
anchorages according to ASTM C 754 and metal panel manufacturer's written recommendations. 

1. Soffit Framing: Wire tie or clip furring channels to supports, as required to comply with 
requirements for assemblies indicated. 

3.3 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and 
locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal 
panels and other components of the Work securely in place, with provisions for thermal and structural 
movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. Do not 
begin installation until air- or water-resistive barriers and flashings that will be concealed by metal 
panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices and end 
laps to avoid a four-panel lap splice condition. 

7. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use galvanized-
steel fasteners for surfaces exposed to the interior. 

2. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the exterior; 
use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

3. Copper Panels: Use copper, stainless-steel, or hardware-bronze fasteners. 

4. Stainless-Steel Panels: Use stainless-steel fasteners. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action as recommended in writing by metal panel manufacturer. 

D. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at location 
and spacing recommended by manufacturer. 

1. Apply panels and associated items true to line for neat and weathertight enclosure. 

2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side of metal 
panels. 
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3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use proper tools 
to obtain controlled uniform compression for positive seal without rupture of washer. 

4. Install screw fasteners with power tools having controlled torque adjusted to compress washer 
tightly without damage to washer, screw threads, or panels. Install screws in predrilled holes. 

E. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using sealant or 
tape as recommend by manufacturer on side laps of nesting-type panels and elsewhere as needed 
to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 

3. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant and fastened 
together by interlocking clamping plates. 

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, 
and provide for thermal expansion. Coordinate installation with flashings and other components. 

1. Install components required for a complete metal panel system including trim, corners, seam 
covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types 
indicated by metal panel manufacturer; or, if not indicated, provide types recommended by metal 
panel manufacturer. 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, 
and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set 
units true to line and level as indicated. Install work with laps, joints, and seams that are permanently 
watertight. 

1. Install exposed flashing and trim that is without buckling, and tool marks, and that is true to line and 
levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing and trim 
to fit substrates and to achieve waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection. Where lapped expansion provisions cannot be used or would not be waterproof, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic 
sealant (concealed within joints). 

3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed unless 
otherwise indicated in manufacturer's written installation instructions. On completion of metal panel 
installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean 
condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and sealant. 

C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish 
touchup or similar minor repair procedures. 

END OF SECTION 074213.53 
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SECTION 075419 – PAVER & POLYVINYL-CHLORIDE (PVC) ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roofing systems include the following: 
 a. Gypsum substrate board 
 b. Air / Vapor Barrier 
 c. 80 psi Extruded Polystyrene Insulation 
 d. Polypropylene Separation 
 e. .060 mil fiberglass reinforced PVC membrane 
 f. Roof surfacing will be either: 
  1. Traffic Pavers 
   a. .045 mil PVC protection/separation layer. 
   b. Concrete pavers with height and adjustment accessories. 
  
2. Roofing warranties include the following: 
 a. Roofing Manufacturers State of Utah Twenty (20) year System Warranty that includes 99 mph 

wind speed coverage. http://dfcm.utah.gov/constManage/roofingNpaving.html 
 b. Applicators State of Utah Five (5) year materials and workmanship warranty. 

http://dfcm.utah.gov/constManage/roofingNpaving.html  
 c. Roofing / Insulation Manufacturers Fifty (50) year Insulation Warranty including: 
  1. Duration - 100 % compressive strength. (40 psi). 
  2. Duration - Dimensionally stable. 
  3. Duration - R-value will not vary +/- 15% of published R-Value. 

B. Related Sections: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 076200 "Sheet Metal Flashing and Trim" for metal roof penetration flashings, flashings, and 

counterflashings. 
3. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation. 

1.3 DEFINITIONS 

A. Roofing Terminology:  See ASTM D 1079 and glossary in NRCA's "The NRCA Roofing and Waterproofing 
Manual" for definition of terms related to roofing work in this Section. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due to defective 
manufacture, fabrication, installation, or other defects in construction.  Membrane roofing and base 
flashings shall remain watertight. 
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B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of 
service and application required, as demonstrated by membrane roofing manufacturer based on testing 
and field experience. 

C. Solar Reflectance Index:  Not less than 78 when calculated according to ASTM E 1980, based on testing 
identical products by a qualified testing agency. 

D. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY STAR "Roof Products 
Qualified Product List" for low-slope roof products. 

E. Energy Performance:  Provide roofing system with initial solar reflectance not less than 0.70  and 
emissivity not less than 0.75 when tested according to CRRC-1. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Sustainability Submittals: 

1. Product Data and certification letter indicating percentages by weight of Post-Consumer and Pre-
Consumer recycled content for products having recycled content.  Include statement indicating 
materials costs for each product having recycled content.  Recycled content information source is 
to be provided in the form of Manufacturer’s publications or on Manufacturer’s letterhead and 
verified by Under Writers Environment ‘Verification Certificate’.  

2. For roof materials, documentation indicating that roof materials complies with Solar Reflectance 
Index requirement. 

3. For adhesives and sealants used inside the weatherproofing system, documentation including 
printed statement of VOC content. 

C. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other 
work.  Shop drawings are to be “project specific” for all details. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Insulation/Hard board. 
4. Detail transitions from roof membrane to air barrier. 

D. Samples for Verification:  For the following products: 

1. Sheet roofing, of color specified, including T-shaped side and end lap seam. 
2. Roof insulation. 
3. Hard Board 
4. Protection and leveling layers 
5. Metal termination bars and welding cord. 
6. Paver and pedestal. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and manufacturer. 

B. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing components and system 
complies with the following requirements: 

 
1. Membrane is manufactured by the same company providing roofing warranty and not private 

labeled for issuing manufacturer. 
2. Specified roof membrane satisfies the following requirements: 

a. Minimum membrane thickness as tested by ASTM D751. 
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b.  Reinforcement is centered (balanced) in membrane. Minimum weathering polymer 
thickness above membrane reinforcement is as follows:  .060 mil - 28 mil’s 

3. Ponded conditions will not void Manufacturer’s warranty. 
4. Submit evidence of compliance with specified performance requirements. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and 
witnessed by a qualified testing agency, for components of membrane roofing system. 

D. Field quality and control reports as follows: 
 

1. Copy of project Notice of Award (Pre-installation Notice) and Acceptance of N.O.A. 
2. Copies of Technical Representative’s site visit reports. 

E. Warranties:  Sample of special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Installation and Maintenance Data:  To be include in Manufacturers Roof Plan Binder: 
 

1. Bid Document (Specification) 
2. Installation History (Notice of Award / Accepted Notice of Award) 
3. Warranties (Installer and Manufacturer) 
4. Maintenance forms and requirements. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is UL listed, FM Approved approved for 
membrane roofing system. 

 
1. Produces membrane on equipment and within facility owned and operated by marketing 

manufacturer. Membrane private labeled for manufacturer is not acceptable. 
2. Membrane must have a minimum of (10) years successful installation history in same basic 

formulation as specified in this document. 
3. Attend the following: 

a. Preliminary Roofing Conference to review existing and future installation conditions. 
b. Pre-Roofing Conference on site. 
c. One in-progress meeting to verify compliance with Owner and Manufacturer’s specified 

requirements. Additional site visits maybe specified or required, these visits should be 
identified in this bid document or discussed and agreed upon during the pre-construction 
meeting. 

d. Final inspection meeting to review complete installation. If a return inspection is required, 
technician compensation for time and travel shall be paid by the party responsible for the 
return visit.  

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing 
system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special 
warranty. 

C. Source Limitations:  Obtain all components for membrane roofing system from same manufacturer as 
stated on the manufacturer’s warranty. 

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated, as 
determined by testing identical membrane roofing materials by a qualified testing agency.  Materials shall 
be identified with appropriate markings of applicable testing agency. 

E. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof assemblies identical to those 
of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products 
with appropriate markings of applicable testing agency. 
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F. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project 
site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and 
installers whose work interfaces with or affects roofing, including installers of roof accessories and 
roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including flatness and fastening. 
5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with 
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency 
markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within 
the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct 
sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written 
instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of 
deck. 

1.10 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions 
permit roofing system to be installed according to manufacturer's written instructions and warranty 
requirements. 

1.11 INSPECTION SERVICE 

A. Manufacturer agrees to re-inspect the completed roof not earlier than 18 nor later than 24 months after 
completion of the roofing, and if it is determined that there are defects in the roofing, then Manufacturer 
shall make, or cause to be made at its own expense, such repairs as are necessary to remedy said 
defects within the scope of its responsibility under the terms of this warranty. 

1.12 PERFORMANCE REQUIREMENTS 
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A. Roofing System Design: Provide a roofing system that complies with roofing system manufacturer's written 
design instructions and with the following: 

   
1. Withstand wind gusts of 99 mph. 

1.13 WARRANTY 

A. General Warranty:  the warranties specified in this article shall not deprive the Owner of other rights the 
Owner may have under other provisions of the Contract documents and shall be in additions to, and run 
concurrent with, other warranties made by the Contractor under requirements of the Contract Documents. 

B. Standard Roofing Manufacturer’s Warranty:  Submit a written warranty, no dollar limit, signed by roofing 
system manufacturer agreeing to promptly repair leaks (or to replace all or portions of the roof) resulting 
from defects in materials or workmanship for the following warranty period: 

1. System Warranty period:  Twenty (20) years from the date of Substantial Completion. 
2. Warranty to be on an approved DFCM Warranty form:  

http://dfcm.utah.gov/constManage/roofingNpaving.html 
3. Insulation Warranty period: Fifty (50) years from the date of Substancial Completion. 

C. Special Project Warranty:  Submit roofing installers warranty, signed by installer, covering workmanship 
and performance of this section, including membrane roofing, sheet flashing, roof insulations, fasteners, 
leveling / protection layers and vapor retarders, for the following warranty period: 

1. Warranty period:  5 years from the date of Substantial Completion. 
2. Warranty to be on an approved DFCM Warranty form:  

http://dfcm.utah.gov/constManage/roofingNpaving.html 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS REQUIREMENTS 

A. Source Limitations:  Obtain components including roof insulation and fasteners for roofing system from 
same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer. 

B. Manufacturer must be listed in NRCA's low slope roofing materials guide. 

C. Manufacturer must have a 10-year successful history as a roofing manufacturer producing specified 
roofing membrane. 

D. Manufacturer must show documented proof of how they plan to meet Warranty obligations. Must be 
provided in Contractor's Submittal Package. 

E. Manufacturers must agree to and be willing to sign the appropriate State of Utah (DFCM) Manufacturer’s 
Warranty for the roof system. The DFCM Warranty, not the Manufacturers Standard Warranty, will be 
required at project completion. 

F. Manufacturer must have a Certified Installer/Contractor Program. This program must include continuing 
education for the Contractor. 

G. Contractor must submit a Notice of Award/Pre-installation Notice from Manufacturer prior to start of any 
work. This will include confirmation that the membrane and all accessories being used meet requirements 
of specification. This will also include confirmation that the Scope of Work is in accordance with published 
technical data as per manufacturer.  This also includes confirmation that a warranty has been requested 
and will be issued on the DFCM Manufacturer Warranty form at the completion of roofing. This document 
must be included in Contractor's Submittal Package. 
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H. Manufacturer will provide at no additional cost to Owner, start up meeting, progress inspections and finally 
warranty inspection at project completion by a full time technical representative. Manufacturer required 
inspections should be listed in specifications. All inspections will be scheduled by Project Architect. 

I. Any portion of specification that does not meet Manufacturer requirements will be installed per 
manufacturer requirements at no additional cost to Owner. Any portion of the specification that exceeds 
the Manufacturer's minimum requirements will be installed according to specifications not Manufacturer 
minimum requirements. 

J. Manufacturer must have a history of meeting Warranty obligations. 

K. Manufacturer is required to release all inspection reports concerning warranted roof system to the 
Contractor to submit to Project Architect. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed roofing and base flashings shall withstand specified uplift pressures, 
thermally induced movement, and exposure to weather without failure due to defective manufacture, 
fabrication, installation, or other defects in construction.  Roofing and base flashings shall remain 
watertight. 

1. Accelerated Weathering:  Roofing system shall withstand 2000 hours of exposure when tested 
according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance:  Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D 4272. 

B. Material Compatibility:  Roofing materials shall be compatible with one another and adjacent materials 
under conditions of service and application required, as demonstrated by roofing manufacturer based on 
testing and field experience. 

C. Solar Reflectance Index:  Not less than 78 when calculated according to ASTM E 1980, based on testing 
identical products by a qualified testing agency. 

D. Energy Star Listing:  Roofing system shall be listed on the DOE's ENERGY STAR "Roof Products 
Qualified Product List" for low-slope roof products. 

E. Exterior Fire-Test Exposure:  ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; 
testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing 
agency. 

F. Fire-Resistance Ratings:  Comply with fire-resistance-rated assembly designs indicated.  Identify products 
with appropriate markings of applicable testing agency. 

2.3 PVC MEMBRANE ROOFING 

A. PVC Sheet:  ASTM D 4434, Type II, Grade I, glass fiber reinforced. 

1. Products:  Provide one of  the following premium membranes: 

a. Sika Sarnafil Inc.; Sarnafil G410.  (Basis of Design). 

b. Carlisle Syntec Inc.: Sureweld PVC/KEE 

c. Johns Manville: ESPVC 

d. As accepted by Architect before bid date 
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2. Thickness: .060 mils (1.5 mm), minimum thickness.  ASTM +/- 10% not permitted. 
3. Exposed Face Color: Energy Star White. 

B. PVC Membrane Requirements: 
 

1. Membrane must be Energy Star Rated. 
2. Only sheets with stable or low-migrating plasticizers will be acceptable. 
3. 10-year minimum performance history on the membrane.  Minor formulation changes are 

acceptable as long as the membrane has a successful history. 
4. Membrane must be manufactured with low-wicking scrim. 
5. Only balanced sheets will be acceptable.  The scrim must be near the center of the sheet with a 

minimum of 28 mils polymer above the scrim. 
6. Thickness:  60 mil (58 mil minimum) polymer thickness not overall thickness.  Polymer will be 

measured between scrim.   
7. Must meet or exceed ASTM D 4434 for linear dimensional change and for heat aging. 
8. Must meet or exceed ASTM D 5635 for dynamic impact resistance. 
9. Must meet or exceed ASTM 2136 for low temperature flexibility. 
10. Exposed face color:  White. 
11. Manufacturers must be approved before bidding. 

2.4 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General:  Auxiliary membrane roofing materials recommended by roofing system manufacturer for 
intended use, and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction. 
2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the 

following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24): 

a. Plastic Foam Adhesives:  50 g/L. 
b. Gypsum Board and Panel Adhesives:  50 g/L. 
c. Multipurpose Construction Adhesives:  70 g/L. 
d. Fiberglass Adhesives:  80 g/L. 
e. Single-Ply Roof Membrane Adhesives:  250 g/L. 
f. Other Adhesives:  250 g/L. 
g. PVC Welding Compounds:  510 g/L. 
h. Adhesive Primer for Plastic:  650 g/L 
i. Single-Ply Roof Membrane Sealants:  450 g/L. 
j. Non-membrane Roof Sealants:  300 g/L. 
k. Sealant Primers for Nonporous Substrates:  250 g/L. 
l. Sealant Primers for Porous Substrates:  775 g/L. 

3. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the 
testing and product requirements of the California Department of Health Services' "Standard 
Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

B. Sheet Flashing:  Unless approved in advance manufacturer's standard sheet flashing of same material, 
type and thickness, and color as PVC roof membrane  

C. Coated Metal Flashing: Manufacturer’s standard coated sheet metal formed to satisfy drawings and 
environmental conditions. 20 mil’s of PVC membrane laminated to 24 gauge galvanized sheet metal. 
Fabricated to satisfy project conditions.  

 
1. Color: As selected by Architect. 
2. Membrane cover strip: Color to match coated metal flashing. Thickness – 60 mil.  
3. Aluminum Tape: Bond breaker at each coated metal joint prior to welding membrane cover strips. 
4. Multipurpose tape: Seals hold down cleat to substrate as an air/moisture barrier. 
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5. Hold down cleat:  18 - 24 gauge galvanized sheet metal as directed by technical department to 
satisfy specified wind-speeds. 

6. Fasteners: As directed by technical department to satisfy specified wind-speeds. 
7. Sealant: Polyurethane caulking used to satisfy sealant requirements. 

D. Bonding Adhesive:  Manufacturer's standard water based unless otherwise directed by Owner or Owners 
Representative. 

E. Metal Reglet Termination:  Manufacturer's standard, predrilled extruded aluminum bars with interior 
gripping ridges, sealant track, Inside/Outside corners with anchors and sealant. 

F. Terminations: 
 

1. Peel Stop:  Aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide, pre-
punched. 

2. Polymer Batten Strip: Polymer batten strip approximately 1 inch wide, pre-punched. 
3. Hurricane Bars:  18 gauge bars galvanized or stainless steel, pre-punched. 
4. Securement cord: Extruded PVC cord used in conjunction with secured membrane and peel stop 

bars. Hot air welded.  
5. Cover strip: Precut membrane cover strips used to cover and seal termination bars. 

G. Fasteners:  Factory-coated steel fasteners and metal plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening membrane to substrate, and acceptable to 
membrane roofing system manufacturer. 

H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, 
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and 
other accessories. 

2.5 RETARDERS, PROTECTION and LEVELING LAYERS 

A. Air/Vapor Retarder: Polyethylene film coated with rubberized asphalt membrane.  

B. Separation / Leveling Layers: 

1.  6 mil thick polypropylene film. No reinforced with sealant accessories to secure overlaps. 

2.  Rubberized Asphalt Air/Vapor Retarder: 32 mil thick Rubberized Asphalt barrier with a poly film 
surface compatible with adhesive used within the roofing assembly. Accessories include sealants 
and tapes. 

3. Protection Layer: .045 mil polyester reinforced PVC membrane used to protect against punctures 
and abrasion of pavers and pedestals etc. 

4. Separation and Leveling Layers: 9 oz/yd 100% recycled polypropylene nonwoven, needle punched 
fabric.  

2.6 ROOF INSULATION 

A. General:  Preformed roof insulation boards provided by PVC membrane roofing manufacturer, selected 
from manufacturer's standard sizes suitable for application, of thicknesses indicated. 

B. Extruded Polystyrene Board Insulation:  ASTM C578-01, Type X, 80 psi – Deckmate by Dow Chemical 
Company. 

C. Tapered Insulation:  Provide slopes as shown on Roof Drawings 
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2.7 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, and acceptable to 
roofing system manufacturer. 

C. Bead-Applied Insulation Adhesive:  Insulation manufacturer's recommended bead-applied, low-rise, one- 
or multicomponent urethane adhesive formulated to attach roof insulation to substrate or to another 
insulation layer. 

D. Full-Spread Applied Insulation Adhesive:  Insulation manufacturer's recommended spray-applied, low-rise, 
two-component urethane adhesive formulated to attach roof insulation to substrate or to another insulation 
layer. 

E. Cover Board: 

1. Products: Subject to compliance with requirements, provide the following: 

a. Georgia-Pacific Corporation; Dens Deck Prime. ASTM C 1177/C 1177M, glass-mat, water-
resistant gypsum substrate, 1/2 inch (13 mm )thick, factory primed. 

2.8 ROOF COVERING: 

A. Concrete Pavers: Westile 2’ x 2’ pressed concrete pavers. Used in all traffic ways as shown on 
drawings. 
1. Westile Screw Jack Adjustable Pedestals or equal. 

PART 3 - EXECUTION 

3.1 APPROVED INSTALLERS 

A. Contractor must have Five (5) years experience as a Roofing Contractor. 

B. Contractor must have five (5) years experience with the specified product. 

C. Contractor must be a Manufacturer Certified Installer of roofing system to be installed. 

D. Contractor must document continuing education for the foreman that will daily oversee the work on the 
roofing system.  A minimum of 12 hours per year is required. 

E. On-site foreman must be able to clearly communicate with building Owner/Occupants. 

F. Contractor will provide a 24 hour emergency phone number to Project Manager and agency contact 
person. 

3.2 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following 
requirements and other conditions affecting performance of roofing system: 
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1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof 
drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations 
and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with requirements in 
Section 053100 "Steel Decking." 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation 
according to roofing system manufacturer's written instructions.  Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating 
onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is 
forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent water from entering 
completed sections of roofing system at the end of the workday or when rain is forecast.  Remove and 
discard temporary seals before beginning work on adjoining  

3.4 Substrate Board 

A. Lay out and set substrate boards over substrate ensuring tight joints and flat surface. 

B. Trim substrate boards to fit snug to penetrations and protrusions. 

3.5 VAPOR/AIR-RETARDER INSTALLATION 

A. Install air / vapor retarder in a single layer over area to receive vapor retarder.  Side and end lap each 
sheet a minimum of 2 inches (50 mm) and 6 inches (150 mm), respectively.  Bond vapor retarder to 
substrate as follows: 

1.  Install sheet metal support plates over deck flutes at each vapor/air retarded junction, overlap and 
termination where flutes could allow membrane sagging. 

2. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into membrane roofing system. 

3.6 INSULATION / SEPARATER INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation/separator layer is not exposed 
to precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system written instructions for installing roof insulation / separator. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 
2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered 
from joints of previous layer a minimum of 6 inches (150 mm) in each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not 
restrict flow of water. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

PAVER &  PVC ROOFING  075419.1 - 11 

F. Install insulation/separater layer with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch (6 mm) 
with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

G. Mechanically Fastened Insulation and Separator where needed to secure during installation. 

3.7 MEMBRANE ROOFING INSTALLATION 

A. Install membrane roofing over area to receive roofing and install according to membrane roofing system 
manufacturer's written instructions. 

B. Start installation of membrane roofing in presence of membrane roofing system manufacturer's technical 
personnel. 

C. Accurately align membrane roofing and maintain uniform side and end laps of minimum dimensions 
required by manufacturer.  Stagger end laps. 

D. In addition to adhering, mechanically fasten membrane roofing securely at terminations, penetrations, and 
perimeter of roofing. All perimeter field membrane terminations shall be a peel stop bar with a welding cord 
bumper.  

E. Apply membrane roofing with side laps shingled with slope of roof deck where possible. 

F. Seams:  Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of membrane 
roofing and sheet flashings according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of 
sheet membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample areas.  Testing 
shall be completed after all stoppages (such as breaks) and with significant changes in weather. 

3. Repair tears, voids, and lapped seams in roofing that does not comply with requirements. 

G. Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in place with 
clamping ring. 

3.8 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 
membrane roofing system manufacturer's written instructions. 

B. Apply bonding adhesive as directed by Roofing Manufacturer. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners as directed by Roofing Manufacturer. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air weld side and end 
laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars. 

3.9 PAVER WALKWAY INSTALLATION 

A. Over new roofing assembly loosely lay out protection membrane. Shingle over lap seams where possible. 
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B. Set pedestals on protection membrane and position new concrete pavers as shown on roof drawings and 
as required by Roofing Manufacturer. 

C. Cut and fit pavers to prevent direct contact with roof penetrations.  

3.10 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Interim and Final Roof Inspections:  Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation every three weeks during installation and on completion. 

C. Repair or remove and replace components of membrane roofing system where inspections indicate that 
they do not comply with specified requirements. 

D. Additional inspections, at Contractor's expense, will be performed to determine compliance of replaced or 
additional work with specified requirements. 

3.11 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction period.  When 
remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, 
describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements; 
repair substrates; and repair or reinstall membrane roofing system to a condition free of damage and 
deterioration at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 075419 
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SECTION 075419 – MECHANICALLY FASTENED POLYVINYL-CHLORIDE (PVC) ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Mechanically Fastened PVC membrane roofing system. 
2. Vapor retarder/Air Barrier 
3. Roof insulation/Cover board. 
4. State of Utah 20 year warranty with 99 mph wind speed warranty. 

B. Related Sections: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 076200 "Sheet Metal Flashing and Trim" for metal roof penetration flashings, flashings, and 

counter flashings. 
3. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation. 

1.3 DEFINITIONS 

A. Roofing Terminology:  See ASTM D 1079 and glossary in NRCA's "The NRCA Roofing and Waterproofing 
Manual" for definition of terms related to roofing work in this Section. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due to defective 
manufacture, fabrication, installation, or other defects in construction.  Membrane roofing and base 
flashings shall remain watertight. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of 
service and application required, as demonstrated by membrane roofing manufacturer based on testing 
and field experience. 

C. Roofing System Design:  Provide membrane roofing system that is identical to systems that have been 
successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated 
according to ASCE/SEI 7. 

D. Approvals Listing:  Provide membrane roofing, base flashings, and component materials that comply with 
requirements in FM Approvals 4450 and FM Approvals 4470 as part of a membrane roofing system, and 
that are listed in FM Approvals' "Roof Nav" for Class 1 or noncombustible construction, as applicable.  
Identify materials with FM Approvals markings. 

1. Fire/Windstorm Classification:  Class 1A-90 or as required to satisfy warranty. 
2. Hail Resistance:  SH. 
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E. Solar Reflectance Index:  Not less than 78 when calculated according to ASTM E 1980, based on testing 
identical products by a qualified testing agency. 

F. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY STAR "Roof Products 
Qualified Product List" for low-slope roof products. 

G. Energy Performance:  Provide roofing system with initial solar reflectance not less than 0.70  and 
emissivity not less than 0.75 when tested according to CRRC-1. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Sustainability Submittals: 

1. Product Data and certification letter indicating percentages by weight of Post-Consumer and Pre-
Consumer recycled content for products having recycled content statement indicating materials 
costs for each product having recycled content.  Recycled content information source is to be 
provided in the form of Manufacturer’s publications or on Manufacturer’s letterhead and verified by 
Under Writers Environment ‘Verification Certificate’.  

2. For roof materials, documentation indicating that roof materials comply with Solar Reflectance 
Index requirement. 

3. For adhesives and sealants used inside the weatherproofing system, documentation including 
printed statement of VOC content. 

C. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other 
work.  Shop drawings are to be “project specific” for all details. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Insulation/Hard board fastening patterns for corner, perimeter, and field-of-roof locations. 
4. Detailed connections of roof membrane to air barrier. 

D. Samples for Verification:  For the following products: 

1. Sheet roofing, of color specified, including T-shaped side and end lap seam. 
2. Roof insulation. 
3. Walkway pads or rolls. 
4. Metal termination bars. 
5. Battens. 
6. Six insulation fasteners of each type, length, and finish. 
7. Six roof cover fasteners of each type, length, and finish. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and manufacturer. 

B. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing components and system 
complies with the following requirements: 

 
1. Membrane is manufactured by the same company providing roofing warranty and not private 

labeled for issuing manufacturer. 
2. Specified roof membrane satisfies the following requirements: 

 
a. Minimum membrane thickness as tested by ASTM D751. 
b.  Reinforcement is centered (balanced) in membrane. Minimum weathering polymer 

thickness above the membrane reinforcement is as follows:    .060 mil - 28 mil’s 
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3. Ponded conditions will not void Manufacturer’s warranty. 
4. Submit evidence of compliance with specified performance requirements. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and 
witnessed by a qualified testing agency, for components of membrane roofing system. 

D. Field quality and control reports as follows: 
 

1. Copy of project Notice of Award (Pre-installation Notice) and Acceptance of N.O.A. 
2. Copies of Technical Representative’s site visit reports. 

E. Warranties:  Sample of special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Installation and Maintenance Data:  For roofing system to include the following in Roof Plan Binder: 
 

1. Bid Document (Specification) 
2. Installation History (Notice of Award / Accepted Notice of Award) 
3. Warranties (Installer and Manufacturer) 
4. Maintenance forms and requirements. 

1.8 QUALITY ASSURANCE 

A. Manufacturer:  A qualified manufacturer that is UL listed, FM Approvals approved for membrane roofing 
system identical to that used for this Project. 

 
1. Produces membrane on equipment and within facility owned and operated by marketing 

manufacturer. Membrane private labeled for manufacturer is not acceptable. 
2. Membrane must have a minimum of ten (10) years successful installation history in the same basic 

formulation as specified in this document. 
3. Attend the following: 

a. Preliminary Roofing Conference to review existing and future installation conditions. 
b. Pre-Roofing Conference on site. 
c. One in-progress meeting to verify compliance with Owner and Manufacturer’s specified 

requirements. Additional site visits maybe specified or required, these visits should be 
identified in this bid document or discussed and agreed upon during the pre-construction 
meeting. 

d. Final inspection meeting to review complete installation. If a return inspection is required, 
technician compensation for time and travel shall be paid by the party responsible for the 
return visit.  

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing 
system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special 
warranty. 

C. Source Limitations:  Obtain all components for membrane roofing system from same manufacturer as 
stated on the manufacturer’s warranty. 

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated, as 
determined by testing identical membrane roofing materials by a qualified testing agency.  Materials shall 
be identified with appropriate markings of applicable testing agency. 

E. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof assemblies identical to those 
of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products 
with appropriate markings of applicable testing agency. 
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F. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project 
site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and 
installers whose work interfaces with or affects roofing, including installers of roof accessories and 
roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including flatness and fastening. 
5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with 
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency 
markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within 
the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct 
sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written 
instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of 
deck. 

1.10 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions 
permit roofing system to be installed according to manufacturer's written instructions and warranty 
requirements. 

1.11 INSPECTION SERVICE 

A. Manufacturer agrees to re-inspect the completed roof not earlier than 18 nor later than 24 months after 
completion of the roofing, and if it is determined that there are defects in the roofing, then Manufacturer 
shall make, or cause to be made at its own expense, such repairs as are necessary to remedy said 
defects within the scope of its responsibility under the terms of this warranty. 

1.12 PERFORMANCE REQUIREMENTS 
 

A.             FM Listing: Provide sheet membrane, base flashings, insulation and component materials that meet requirements of FM    
4450 and FM 4470 as part of a roofing system and that are listed in FM's "Approval Guide" for Class I or 
noncombustible construction, as applicable. Identify materials with FM markings. 
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B.  Roofing system shall comply with the following: 

 1.   Fire/Windstorm Classification: Class IA-90 or as required to satisfy design requirements. 
 
C. Roofing System Design:  Provide a roofing system that complies with roofing system manufacturer's written 

design instructions and with the following: 
   

1. Withstand wind gusts of 99 mph. 

1.13 WARRANTY 

A. General Warranty:  the warranties specified in this article shall not deprive the Owner of other rights the 
Owner may have under other provisions of the Contract documents and shall be in additions to, and run 
concurrent with, other warranties made by the Contractor under requirements of the Contract Documents. 

B. Standard Roofing Manufacturer’s Warranty:  Submit a written warranty, no dollar limit, signed by roofing 
system manufacturer agreeing to promptly repair leaks (or to replace all or portions of the roof) resulting 
from defects in materials or workmanship for the following warranty period: 

1. Warranty period:  20 years from the date of Substantial Completion and include State of Utah 99 
mph wind speed coverage.        

2. Warranty to be on an approved DFCM Warranty form:  
http://dfcm.utah.gov/constManage/roofingNpaving.html 

C. Special Project Warranty:  Submit roofing installers warranty, signed by installer, covering Work of this 
section, including membrane roofing, sheet flashing, roof insulations, fasteners, and vapor retarders, if 
any, for the following warranty period: 

1. Warranty period:  5 years from the date of Substantial Completion. 
2. Warranty to be on an approved DFCM Warranty form:  

http://dfcm.utah.gov/constManage/roofingNpaving.html 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS REQUIREMENTS 

A. Source Limitations:  Obtain components including roof insulation and fasteners for roofing system from 
same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer. 

B. Manufacturer must be listed in NRCA's low slope roofing materials guide. 

C. Manufacturer must have a 10-year successful history as a roofing manufacturer. 

D. Manufacturer must show documented proof of how they plan to meet Warranty obligations. Must be 
provided in Contractor's Submittal Package. 

E. Manufacturers must agree to and be willing to sign the appropriate State of Utah (DFCM) Manufacturer’s 
Warranty for the roof system. The DFCM Warranty, not the Manufacturers Standard Warranty, will be 
required at project completion. 

F. Manufacturer must have a Certified Installer/Contractor Program. This program must include continuing 
education for the Contractor. 

G. Contractor must submit a Pre-installation Notice from Manufacturer prior to start of any work. This will 
include confirmation that the membrane and all accessories being used meet requirements of 
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specification. This will also include confirmation that the Scope of Work is in accordance with published 
technical data as per manufacturer.  This also includes confirmation that a warranty has been requested 
and will be issued on the DFCM Manufacturer Warranty form at the completion of roofing. This document 
must be included in Contractor's Submittal Package. 

H. Manufacturer will provide at no additional cost to Owner, startup meeting, progress inspections and finally 
warranty inspection at project completion by a full time technical representative. Manufacturer required 
inspections should be listed in specifications. All inspections will be scheduled by Project Architect. 

I. Any portion of specification that does not meet Manufacturer requirements will be installed per 
manufacturer requirements at no additional cost to Owner. Any portion of the specification that exceeds 
the Manufacturer's minimum requirements will be installed according to specifications no Manufacturer 
minimum requirements. 

J. Manufacturer must have a history of meeting Warranty obligations. 

K. Manufacturer is required to release all inspection reports concerning warranted roof system to the 
Contractor to submit to Project Architect. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed roofing and base flashings shall withstand specified uplift pressures, 
thermally induced movement, and exposure to weather without failure due to defective manufacture, 
fabrication, installation, or other defects in construction.  Roofing and base flashings shall remain 
watertight. 

1. Accelerated Weathering:  Roofing system shall withstand 2000 hours of exposure when tested 
according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance:  Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D 4272. 

B. Material Compatibility:  Roofing materials shall be compatible with one another and adjacent materials 
under conditions of service and application required, as demonstrated by roofing manufacturer based on 
testing and field experience. 

C. Roofing System Design:  Tested by a qualified testing agency to resist the following uplift pressures: 

1. Corner Uplift Pressure:  See structural. 
2. Perimeter Uplift Pressure:  See structural. 
3. Field-of-Roof Uplift Pressure:  See structural. 

4. Fire/Windstorm Classification:  Class 1A-90 or as needed to satisfy wind speed requirements. 
5. Hail-Resistance Rating:  SH. 

D. Solar Reflectance Index:  Not less than 78 when calculated according to ASTM E 1980, based on testing 
identical products by a qualified testing agency. 

E. Energy Star Listing:  Roofing system shall be listed on the DOE's ENERGY STAR "Roof Products 
Qualified Product List" for low-slope roof products. 

F. Sustainability: Refer to 1.4 Performance Requirements and 1.5 Action Submittals. 

G. Exterior Fire-Test Exposure:  ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; 
testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing 
agency. 

H. Fire-Resistance Ratings:  Comply with fire-resistance-rated assembly designs indicated.  Identify products 
with appropriate markings of applicable testing agency. 
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2.3 PVC MEMBRANE ROOFING 

A. PVC Sheet:  ASTM D 4434, Type II, woven coated polyester reinforced. 

1. Products:  Provide one of  the following: 
a. Sika Sarnafil Inc.; Sarnafil S327.  Basis of Design.    
b. Carlisle Syntec Incorporated. 
c. Johns Manville 
d. As approved in advance by Architect 

2. Thickness:  60 mils (1.5 mm), Minimum thickness . 
3. Exposed Face Color:  Energy Smart White where shown on roof plan. 
4. Exposed Face Color: Energy Smart Gray where shown roof plan. 

B. PVC Membrane Requirements: 
 

1. Membrane must be Energy Star Rated. 
2. Only sheets with stable or low-migrating plasticizers will be acceptable. 
3. 10-year minimum performance history on the membrane.  Minor formulation changes are 

acceptable as long as the membrane has a successful history. 
4. Membrane must be manufactured with low-wicking scrim. 
5. Only balanced sheets will be acceptable.  The scrim must be near the center of the sheet with a 

minimum of 28 mils polymer above the scrim. 
6. Must meet or exceed ASTM D 4434 for linear dimensional change and for heat aging. 
7. Must meet or exceed ASTM D 5635 for dynamic impact resistance. 
8. Must meet or exceed ASTM 2136 for low temperature flexibility. 
9. Exposed face color:  White or gray where indicated on drawings. 
10. Membrane rolls/sheets are not to be wider than: 

a. Inseam attachment – Five (5) feet. 
b. Rhino-bond attachment -  Ten (10) feet. 

11. Manufacturers must be approved before close of bidding. 

2.4 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General:  Auxiliary membrane roofing materials recommended by roofing system manufacturer for 
intended use, and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction. 
2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the 

following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24): 

a. Plastic Foam Adhesives:  50 g/L. 
b. Gypsum Board and Panel Adhesives:  50 g/L. 
c. Multipurpose Construction Adhesives:  70 g/L. 
d. Fiberglass Adhesives:  80 g/L. 
e. Single-Ply Roof Membrane Adhesives:  250 g/L. 
f. Other Adhesives:  250 g/L. 
g. PVC Welding Compounds:  510 g/L. 
h. Adhesive Primer for Plastic:  650 g/L 
i. Single-Ply Roof Membrane Sealants:  450 g/L. 
j. Non-membrane Roof Sealants:  300 g/L. 
k. Sealant Primers for Nonporous Substrates:  250 g/L. 
l. Sealant Primers for Porous Substrates:  775 g/L. 

B. Sheet Flashing:  Manufacturer's standard sheet flashing of same material, thickness, and color as PVC 
sheet membrane  
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C. Coated Metal Flashing: Manufacturer’s standard coated sheet metal formed to satisfy drawings and 
environmental conditions. 20 mil’s of PVC membrane laminated to 25 gauge galvanized sheet metal. 
Fabricated to satisfy project conditions.  

 
1. Color: As selected by Architect. 
2. Membrane cover strip: Color to match coated metal flashing. Thickness – 60 mil.  
3. Aluminum Tape: Bond breaker at each coated metal joint prior to welding membrane cover strips. 
4. Multipurpose tape: Seals hold down cleat to substrate as an air/moisture barrier. 
5. Hold down cleat:  18 - 24 gauge galvanized sheet metal as directed by technical department to 

satisfy specified wind-speeds. 
6. Fasteners: As directed by technical department to satisfy specified wind-speeds. 

D. Bonding Adhesive:  Manufacturer's standard water based. 

E. Metal Reglet Termination:  Manufacturer's standard, predrilled extruded aluminum bars with interior 
gripping ridges, sealant track, Inside/Outside corners with anchors and sealant. Sarnareglet. 

F. Terminations: 
 

1. Sarnastop:  Aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide, pre-
punched. 

2. Polymer Batten Strip: Polymer batten strip approximately 1 inch wide, pre-punched. 
3. Hurricane Bars:  18 gauge bars galvanized or stainless steel, pre-punched. 
4. Sarnacord: Extruded PVC cord used in conjunction with secured membrane behind anchored bars. 

Hot air application.  
5. Coverstrip: Precut membrane cover strips used to cover and seal termination bars. 

G. Fasteners:  Factory-coated steel fasteners and metal plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening membrane to substrate, and acceptable to 
membrane roofing system manufacturer. 

H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, 
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and 
other accessories. 

2.5 VAPOR/AIR RETARDER 

A. Composite Retarder: Polyethylene film coated with rubberized asphalt membrane. Sarnavap SA. 
 

1. Can be used as a Temporary roof and left in place up to 90 days. 
2. Primer: Sarnavap Primer should be used to enhance adhesive bond with substrates such as 

concrete and wood. Consult technical department regarding application.  
3. Sealant:  Sika 1a sealant to be used to seal cut and termination edges to be exposed during a long 

time period.  

2.6 ROOF INSULATION 

A. General:  Preformed roof insulation boards provided by PVC membrane roofing manufacturer, selected 
from manufacturer's standard sizes suitable for application, of thicknesses indicated. 

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class II, Grade 2, glass-fiber mat facer on both 
major surfaces. 

C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches 
(1:48). 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for 
sloping to drain.  Fabricate to slopes indicated. 
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2.7 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, and acceptable to 
roofing system manufacturer. 

C. Bead-Applied Insulation Adhesive:  Insulation manufacturer's recommended bead-applied, low-rise, one- 
or multicomponent urethane adhesive formulated to attach roof insulation to substrate or to another 
insulation layer. 

2.8 WALKWAYS 

A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, surface-textured walkway rolls, provided by 
the membrane roofing system manufacturer. 

 
1. Sarnatred continuous roof protection. Adhesively applied with perimeter hot air weld to the roof 

surface. 
2. Crossgrip continuous loose laid walkway. Loosely laid on roof surface. Slopes greater than ¼” in 

12” and windspeeds greater than 60 mph. may require welding membrane securement tabs and 
junctions.  

PART 3 - EXECUTION 

3.1 APPROVED INSTALLERS 

A. Contractor must have Five (5) years experience as a Roofing Contractor. 

B. Contractor must have five (5) years experience with the specified product. 

C. Contractor must be a Manufacturer Certified Installer of roofing system to be installed. 

D. Contractor must document continuing education for the foreman that will daily oversee the work on the 
roofing system.  A minimum of 12 hours per year is required. 

E. On-site foreman must be able to clearly communicate with building Owner/Occupants. 

F. Contractor will provide a 24 hour emergency phone number to Project Manager and agency contact 
person. 

3.2 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following 
requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof 
drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations 
and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with requirements in 
Section 053100 "Steel Decking." 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.3 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation 
according to roofing system manufacturer's written instructions.  Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating 
onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is 
forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent water from entering 
completed sections of roofing system at the end of the workday or when rain is forecast.  Remove and 
discard temporary seals before beginning work on adjoining roofing. 

3.4 VAPOR/AIR-RETARDER INSTALLATION 

A. Composite Vapor/Air-Retarder:  Install composite vapor retarder in a single layer over area to receive 
vapor retarder.  Side and end lap each sheet a minimum of 2 inches (50 mm) and 6 inches (150 mm), 
respectively.  Bond vapor retarder to substrate as follows: 

1.  Install sheet metal support plates over deck flutes at each vapor/air retarded junction, overlap and 
termination where flutes could allow membrane sagging. 

2.  Remove split film backing and pull wrinkles out of membrane to ensure a smooth tight installation 
over deck flutes. Set onto substrate ensuring a secure bond.  

3. Roll vapor retarder with weighted roller to ensure adhesion of membrane to substrate. Hand roller 
over laps to ensure air/watertight seal.  

4. On installations where the vapor retarder will remain exposed or when the composite retarder is 
intended as a temporary roof, seal all cut edges and terminations with sealant.  

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement 
into membrane roofing system. 

3.5 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not exposed to precipitation or 
left exposed at the end of the workday. 

B. Comply with membrane roofing system written instructions for installing roof insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 
2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered 
from joints of previous layer a minimum of 6 inches (150 mm) in each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not 
restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered 
between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch (6 mm) with 
insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

G. Mechanically Fastened Insulation:  Install insulation and secure to deck using mechanical fasteners 
specifically designed and sized for fastening specified board-type roof insulation to deck type. 

1. Fasten according to requirements by Roofing Manufacturer to satisfy project requirements.  
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2. Fasten to resist uplift pressure at corners, perimeter, and field of roof. 
3. If using Rhino bond membrane attachment method, secure insulation fasteners in chalked line 

pattern and spacing as required to satisfy wind speed warranty. 

3.6 MECHANICALLY FASTENED MEMBRANE ROOFING INSTALLATION 

A. Mechanically fasten membrane roofing over area to receive roofing and install according to membrane 
roofing system manufacturer's written instructions.  

1. Install sheet according to ASTM D 5036. 

B. Start installation of membrane roofing in presence of membrane roofing system manufacturer's technical 
personnel. 

C. Accurately align membrane roofing and maintain uniform side and end laps of minimum dimensions 
required by manufacturer.  Provide additional fastening in roof corners and perimeter as required to satisfy 
specified wind speed requirements. Stagger end laps. 

D. Mechanically fasten membrane roofing securely at terminations, penetrations, and perimeter of roofing as 
required by Membrane Manufacturer. 

E. Apply membrane roofing with side laps shingled with slope of roof deck where possible. 

F. Seams:  Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of membrane 
roofing and sheet flashings according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of 
sheet membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample areas.  Testing 
shall be completed after all stoppages (such as breaks) and with significant changes in weather. 

3. Repair tears, voids, and lapped seams in roofing that does not comply with requirements. 

G. If using Rhino-bond fastening system, locate each Rhino-bond fastener and using induction welder, weld 
the bottom of the roof membrane to each Rhino-bond plate. 

1.  Once plate is welded to underside of membrane, the applicator shall install a cooling magnet over 
the membrane weld and allow a firm attachment while weld cools.  

2. Repeat cooling (curing process) for each weld. 

H. Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in place with 
clamping ring. 

3.7 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 
membrane roofing system manufacturer's written instructions. 

B. Apply bonding adhesive as directed by Roofing Manufacturer. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners as directed by Roofing Manufacturer. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air weld side and end 
laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars. 
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3.8 WALKWAY INSTALLATION 

A. Flexible Walkways:  Install walkway products in locations indicated as directed by Roofing Manufacturer.  

B. Where walkways cross a drainage valley, cut drainage aisle parallel with valley to allow unobstructed flow 
of water in valley. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Interim and Final Roof Inspections:  Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation every three weeks during installation and on completion. 

C. Repair or remove and replace components of membrane roofing system where inspections indicate that 
they do not comply with specified requirements. 

D. Additional inspections, at Contractor's expense, will be performed to determine compliance of replaced or 
additional work with specified requirements. 

3.10 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction period.  When 
remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, 
describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements; 
repair substrates; and repair or reinstall membrane roofing system to a condition free of damage and 
deterioration at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 075419 
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SECTION 075500 - TRAFFIC COATING 

 

PART 1.00 - GENERAL 
 
1.01 GENERAL REQUIREMENTS 
   A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the 

Contract Documents. 
 
1.02 WORK INCLUDED 
   A. Work of this Section includes all labor, materials, equipment and services necessary to complete multi-

layered troweled waterproof floor surfacing as scheduled on the drawings and/or specified herein. 
 
1.03 RELATED WORK 
   A. Concrete - Section 03300. 
   B. Floor drains - Division 15. 
 
1.04 SUBMITTALS 
   A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification 

Sections. 
 
   B. Product Data:  Submit manufacturer's technical data, application instructions and general 

recommendations for multi-layered troweled waterproof flooring surfacing specified herein. 
  

C.  Samples for initial selection purposes in form of manufacturer’s color charts showing full  
             range of colors and finishes available. 
 

 1. Submit 2-1/2" x 4" samples in color as selected. 
 

D. Material certificates signed by manufacturer certifying that the multi-layered troweled waterproof 
flooring surfacing complies with requirement specified herein. 

 
E. Maintenance Instructions:  Submit manufacturer’s written instructions for recommended maintenance 

practices. 
 
 1.05     QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced Installer or applicator who has specialized in installing 
waterproof flooring system types similar to that required for this Project and who is acceptable to 
manufacturer of primary materials. 

 
   B. Single-Source Responsibility:  Obtain multi-layered troweled waterproof flooring surfacing materials, 

including primers, resins, binders, aggregate blends and finish or sealing coats, from a single 
manufacturer. 

 
   C. Qualified Materials: Request for material approvals for any products other than the specified product 

must be submitted to the architect two weeks prior to the bid, including complete application 
specification, physical characteristics, and chemical resistance data. Any request after this date will not 
be accepted.  

 
 1.06    DELIVERY, STORAGE AND HANDLING 
   A. Deliver materials in original packages and containers with seals unbroken and bearing manufacturer's 

labels containing brand name and directions for storage and mixing with other components. 
 
   B. Comply with manufacturer's directions for materials storage to prevent deterioration from moisture, 

heat, cold, direct sunlight, or other detrimental effects. 
 
  1.07    PROJECT CONDITIONS 
   A. Environmental Conditions:  Comply with manufacturer's directions for maintenance of ambient and 

substrate temperature, moisture, humidity, ventilation, and other conditions required to execute and 
protect Work. 
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PART 2.00 – PRODUCTS 
 
2.01 Basis of Design: Multi-layered trowel applied waterproof flooring surfacing shall be Dex-O-Tex M-E 

Flooring  as manufactured by Crossfield Products Corp. in Rancho Dominguez, California and Roselle 
Park, New Jersey. or comparable product by one of the following: 
A. Parex 
B. Tufflex 
C. Gaco Western 

 
A. Multi-layered trowel applied waterproof flooring surfacing system shall be composed of a primer 

bondcoat, waterproof membrane, traffic surfacing and finish coats, and shall conform to the following 
standards: 

 

1.) Traffic surface binder and all rubber emulsions shall be compounded with an aqueous synthetic 
rubber liquid containing no hydrocarbon solvents. 

2.) Aggregate for traffic surface coating shall be suitably graded mineral aggregate passing a #20 
mesh sieve and retained on a #80 mesh sieve. 

3.) Fabric used as reinforcement for waterproof base and floor shall be 7 1/2 oz. woven 
polypropylene fabric. 

4.) Final Finish dressing shall be a single component, water-phase acrylic latex emulsion material, 
pigmented and of a consistence suitable for roller application. 

 
 
2.02 PROPERTIES 

A. Colors: As indicated, or if not otherwise indicated, as selected by Architect from manufacturer’s 
standard colors. 

 
   B. Physical Properties: 
 Provide a waterproof flooring system that meets or exceeds the listed minimum physical property 

requirements when tested according to the referenced standard test method in parentheses. 
 
 Weight      1.65 lbs. per sq. ft. 
  
 Freeze-Thaw (ASTM C67) No breakage or weight loss 
 
 Tensile Strength (ASTM D1117):      
  Elongation Dry  29.0% 
  Breakload Dry  106 lbs. per inch 
  Elongation Wet  31.0% 
  Breakload Wet  67 lbs. per inch 
 
 Waterproofness  50 lbs. per inch water pressure 
 (Smith Emery Laboratories test procedure) with no transmission 
 
 Strip Adhesion  19.2 lbs. per inch 
 
 Indentation Characteristics (MIL-D-3134) 
  Steady Load  < 5% 
  Impacted Load  No Cracking or Delamination 
 
 Flammability (ASTM E84) Flame Spread 50 
 
 Chemical Resistance (ASTM D2299) 
  Industrial Detergent No change in texture or color 
  Salt (20%)  No change in texture or color 
  Ammonia Solution (5%) No change in texture or color 
  Muriatic Acid (10%) No change in texture or color 
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  Chlorine (10%)  No change in texture or color 
  Kerosene  No change in texture or color 
  Turpentine  Slight temporary softening of surface 
  Paint Thinner  Slight temporary softening of surface 
 
 
PART 3.00 - EXECUTION 
 
3.01 INSPECTION 
   A.  Examine the areas and conditions where the multi-layered troweled waterproof flooring surfacing is to 

be installed and notify the Architect of conditions detrimental to the proper and timely completion of the 
work.  Do not proceed with the work until unsatisfactory conditions have been corrected by the 
Contractor in a manner acceptable to the Architect. 

 
3.02 PREPARATION 

A. Substrate:  Perform preparation and cleaning procedures according to waterproof floor surfacing 
manufacturer's instructions for particular substrate conditions involved, and as specified.  Provide 
clean, dry, and neutral substrate for application of waterproof flooring system. 

 
   B.  Materials:  Mix aqueous emulsions and aggregate when required as per manufacturers instructions.  

Prepare materials according to waterproof flooring system manufacturer's instructions. 
 
3.03 APPLICATION 
 

A. Apply synthetic rubber waterproof membrane solution with polypropylene fabric reinforcement to entire 
area to be coated.  Overlap all seams a minimum of 2 inches. 

 
B. Trowel apply elasticized resin emulsion and aggregate composition traffic surfacing over all surfaces 

previously covered with waterproof membrane.  Sand surface to remove trowel marks or small surface 
imperfections. 

 
C. Roller apply two coats of final finish dressing to a uniform finish. 

 
D. Finished waterproof mechanical equipment room floor surfacing shall be a nominal 3/8 inch thick, 

uniform in color and texture.  
 

E. Apply synthetic rubber waterproof membrane solution at all vertical junctures.  Embed polypropylene 
fabric into membrane liquid. 
 

F. General:  Apply each component of multi-layered troweled waterproof flooring surfacing system 
according to manufacturer's directions to produce a uniform monolithic surface of thickness indicated. 

 
3.04     CURING, PROTECTION AND CLEANING 

A. Cure multi-layered troweled waterproof flooring surface materials according to manufacturer's 
directions, taking care to prevent contamination during application stages and before completing curing 
process.  Close application area for a minimum of 24 hours. 
 

3.05 WARRANTY: 
A. Manufacturer 50 year product warranty. 
B. Installer 10 year warranty against workmanship and leaks. 
 
 

END OF SECTION 075500 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manufactured through-wall flashing with snaplock receiver with counterflashing. 
2. Manufactured reglets with counterflashing. 
3. Formed low-slope roof sheet metal fabrications. 
4. Formed wall sheet metal fabrications. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 075419 "Polyvinyl-Chloride Roofing" for installation of sheet metal flashing and trim integral 

with roofing. 
3. Section 074213.13 "Formed Metal Wall Panels" for sheet metal flashing and trim integral with metal 

wall panels. 
4. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof hatches, vents, 

and other manufactured roof accessory units. 

1.3 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be 
flashed, and joints and seams in adjacent materials. 

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and 
seams to provide leakproof, secure, and noncorrosive installation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review construction schedule.  Verify availability of materials, Installer's personnel, equipment, and 
facilities needed to make progress and avoid delays. 

2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, and 
condition of other construction that affect sheet metal flashing and trim. 

3. Review requirements for insurance and certificates if applicable. 
4. Review sheet metal flashing observation and repair procedures after flashing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 
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1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for each manufactured product and accessory. 

B. Sustainability Submittals: 

1. For products having recycled content, documentation indicating percentages by weight of 
postconsumer and preconsumer recycled content. Include statement indicating cost for each 
product having recycled content. 

C. Shop Drawings:  For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details.  All details to be project specific. 
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details.  Distinguish 

between shop- and field-assembled work. 
3. Include identification of material, thickness, weight, and finish for each item and location in Project. 
4. Include details for forming, including profiles, shapes, seams, and dimensions. 
5. Include details for joining, supporting, and securing, including layout and spacing of fasteners, 

cleats, clips, and other attachments.  Include pattern of seams. 
6. Include details of termination points and assemblies. 
7. Include details of expansion joints and expansion-joint covers, including showing direction of 

expansion and contraction from fixed points. 
8. Include details of roof-penetration flashing. 
9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and 

counterflashings as applicable. 
10. Include details of special conditions. 
11. Include details of connections to adjoining work. 
12. Detail formed flashing and trim at scale of not less than 1-1/2 inches per 12 inches (1:10). 

D. Samples for Initial Selection:  For each type of sheet metal and accessory indicated with factory-applied 
finishes. 

E. Samples for Verification:  For each type of exposed finish. 

1. Sheet Metal Flashing:  12 inches (300 mm) long by actual width of unit, including finished seam 
and in required profile.  Include fasteners, cleats, clips, closures, and other attachments. 

2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous Fabrications:  12 
inches (300 mm) long and in required profile.  Include fasteners and other exposed accessories. 

3. Unit-Type Accessories and Miscellaneous Materials:  Full-size Sample. 
4. Prefinished Aluminum Samples:  Samples to show full range to be expected for each color 

required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For fabricator. 

B. Product Certificates: For each type of coping and roof edge flashing that is SPRI ES-1 tested and 
FM Approvals approved. 

C. Product Test Reports:  For each product, for tests performed by a qualified testing agency. 

D. Sample Warranty:  For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For sheet metal flashing and trim, and its accessories, to include in maintenance 
manuals. 
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1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Employs skilled workers who custom fabricate sheet metal flashing and trim 
similar to that required for this Project and whose products have a record of successful in-service 
performance. 

1. For copings and roof edge flashings that are SPRI ES-1 tested and FM Approvals approved, shop 
shall be listed as able to fabricate required details as tested and approved. 

B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for fabrication and installation. 

1. Build mockup of typical roof edges and eaves, including built-in gutter, fascia and fascia trim, if 
applicable approximately 10 feet (3.0 m) long, including supporting construction cleats, seams, 
attachments, underlayment, and accessories. 

2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause 
staining, denting, or other surface damage.  Store sheet metal flashing and trim materials away from 
uncured concrete and masonry. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high 
humidity, except to extent necessary for period of sheet metal flashing and trim installation. 

1.10 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer agrees to repair finish or replace sheet metal flashing and 
trim that shows evidence of deterioration of factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, 
thermally induced movement, and exposure to weather without failure due to defective manufacture, 
fabrication, installation, or other defects in construction.  Completed sheet metal flashing and trim shall not 
rattle, leak, or loosen, and shall remain watertight. 

B. Sheet Metal Standard for Flashing and Trim:  Comply with NRCA's "The NRCA Roofing Manual" and 
SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless 
more stringent requirements are indicated. 
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C. FM Approvals Listing:  Manufacture and install copings and roof edge flashings that are listed in FM 
Approvals' "RoofNav" and approved for windstorm classification, Class 1-90.  Identify materials with name 
of fabricator and design approved by FM Approvals. 

D. SPRI Wind Design Standard:  Manufacture and install copings and roof edge flashings tested according to 
SPRI ES-1 and capable of resisting the following design pressure: 

1. Design Pressure:  As indicated on Drawings. 

E. Recycled Content of Steel-Sheet Flashing and Trim:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

F. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes to 
prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects.  Base calculations on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces. 

2.2 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, 
temporary protective film before shipping. 

B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, 
with temper as required to suit forming operations and performance required; with smooth, flat surface. 

1. As-Milled Finish:  Mill, for areas not exposed to view. 

2. Exposed Coil-Coated  
 

a. Three-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and 
apply coating to exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions. 

3. Color:  As indicated on the contract drawings.. 
4. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester 

backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 
mil (0.013 mm). 

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet:  Minimum 30 mils (0.76 mm) thick, consisting of a slip-resistant 
polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt 
adhesive, with release-paper backing; specifically designed to withstand high metal temperatures beneath 
metal roofing.  Provide primer according to written recommendations of underlayment manufacturer. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Carlisle Residential, a division of Carlisle Construction Materials; WIP 300HT. 
b. Grace Construction Products, a unit of W. R. Grace & Co.-Conn.; Grace Ice and Water 

Shield Ultra. 
c. Henry Company; Blueskin PE200 HT. 

2. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C) or higher. 
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3. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 deg C) or 
lower. 

2.4 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and as 
recommended by manufacturer of primary sheet metal or manufactured item unless otherwise indicated. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and 
other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary 
sheet metal or manufactured item. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or factory-
applied coating.  Provide metal-backed EPDM or PVC sealing washers under heads of 
exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal being 
fastened. 

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching internal 
gutter width. 

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 

C. Sealant Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with 
release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) 
wide and 1/8 inch (3 mm) thick. 

D. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant; of type, grade, class, and use 
classifications required to seal joints in sheet metal flashing and trim and remain watertight. 

E. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene 
plasticized; heavy bodied for hooked-type expansion joints with limited movement. 

F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, recommended by 
aluminum manufacturer for exterior nonmoving joints, including riveted joints. 

G. Bituminous Coating:  Cold-applied asphalt emulsion according to ASTM D 1187. 

H. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.5 MANUFACTURED SHEET METAL FLASHING AND TRIM 

A. Through-Wall, Ribbed, Sheet Metal Flashing:  Manufacture through-wall sheet metal flashing for 
embedment in masonry, with ribs at 3-inch (75-mm) intervals along length of flashing to provide integral 
mortar bond.  Manufacture through-wall flashing with snaplock receiver on exterior face to receive 
counterflashing with interlocking counterflashing on exterior face, of same metal as flashing. 

1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Cheney Flashing Company; Cheney Flashing Sawtooth. 
2) Hohmann & Barnard, Inc.; STF Sawtooth Flashing. 
3) Keystone Flashing Company, Inc.; Keystone Three-Way Interlocking Thruwall 

Flashing. 
4) Sandell Manufacturing; Pre-Formed Metal Flashing. 
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B. Reglets:  Units of type, material, and profile required, formed to provide secure interlocking of separate 
reglet and counterflashing pieces, and compatible with flashing indicated with factory-mitered and -welded 
corners and junctions and with interlocking counterflashing on exterior face, of same metal as reglet. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Cheney Flashing Company. 
b. Fry Reglet Corporation. 
c. Heckmann Building Products, Inc. 
d. Hickman, W. P. Company. 
e. Hohmann & Barnard, Inc. 
f. Keystone Flashing Company, Inc. 
g. National Sheet Metal Systems, Inc. 
h. Sandell Manufacturing. 

2. Material:  Aluminum, 0.024 inch (0.61 mm) thick. 
3. Surface-Mounted Type:  Provide with slotted holes for fastening to substrate, with neoprene or 

other suitable weatherproofing washers, and with channel for sealant at top edge. 
4. Concrete Type:  Provide temporary closure tape to keep reglet free of concrete materials, special 

fasteners for attaching reglet to concrete forms, and guides to ensure alignment of reglet section 
ends. 

5. Masonry Type:  Provide with offset top flange for embedment in masonry mortar joint. 
6. Accessories: 

a. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to secure flexible 
flashing in reglet where clearance does not permit use of standard metal counterflashing or 
where Drawings show reglet without metal counterflashing. 

b. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing to 
prevent wind uplift of counterflashing's lower edge. 

7. Finish:  Mill or with manufacturer's standard color coating, if exposed to view. 

2.6 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal 
thickness, and other characteristics of item required.  Fabricate sheet metal flashing and trim in shop to 
greatest extent possible. 

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance 
requirements, but not less than that specified for each application and metal. 

2. Obtain field measurements for accurate fit before shop fabrication. 
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, buckling, and tool 

marks; true to line, levels, and slopes; and with exposed edges folded back to form hems. 
4. Conceal fasteners and expansion provisions where possible.  Do not use exposed fasteners on 

faces exposed to view. 

B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to a 
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

C. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to tolerances 
specified in MCA's "Guide Specification for Residential Metal Roofing." 

D. Expansion Provisions:  Form metal for thermal expansion of exposed flashing and trim. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled 
with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 
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E. Sealant Joints:  Where movable, nonexpansion-type joints are required, form metal to provide for proper 
installation of elastomeric sealant according to cited sheet metal standard. 

F. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal. 

G. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard and by 
FM Global Property Loss Prevention Data Sheet 1-49 for application, but not less than thickness of metal 
being secured. 

H. Seams:  Fabricate nonmoving seams with flat-lock seams or standing seams where indicated.  Form 
seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for 
intended use. Rivet joints where necessary for strength. 

I. Do not use graphite pencils to mark metal surfaces. 

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap:  Fabricate in minimum 96-inch- (2400-mm-) long, but 
not exceeding 12-foot- (3.6-m-) long sections.  Furnish with 6-inch- (150-mm-) wide, joint cover plates.  
  Shop fabricate interior and exterior corners. 

1. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, exposed cover plate. 
2. Fabricate from the Following Materials:  

 
a. Aluminum:  0.050 inch (1.27 mm) thick. 

B. Copings:  Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long, 
sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support 
edge of external leg and drill elongated holes for fasteners on interior leg.  Miter corners, fasten and seal 
watertight.  Shop fabricate interior and exterior corners. 

1. Coping Profile:  See drawings; fabricate according to SMACNA's "Architectural Sheet Metal 
Manual." 

2. Joint Style: Standing seam double lock with turned down edges with sealant. 
3. Fabricate from the Following Materials: 

a. Aluminum:  0.050 inch (1.27 mm) thick. 

C. Roof and Roof-to-Wall Transition, Roof-to-Roof Edge-Flashing and Fascia-Cap Transition Expansion-Joint 
Cover:  Fabricate from the following materials:  Shop fabricate interior and exterior corners. 

 
1. Aluminum:  0.050 inch (1.27 mm) thick. 

D. Base Flashing:  Shop fabricate interior and exterior corners.  Fabricate from the following materials: 
 

1. Aluminum:  0.040 inch (1.02 mm) thick. 

E. Counterflashing:  Shop fabricate interior and exterior corners.  Fabricate from the following materials: 
 

1. Aluminum:  0.032 inch (0.81 mm) thick. 

F. Flashing Receivers:  Fabricate from the following materials: 
 

1. Aluminum:  0.032 inch (0.81 mm) thick. 

G. Roof-Penetration Flashing:  Fabricate from the following materials: 
 

1. Stainless Steel:  0.019 inch (0.48 mm) thick. 
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H. Roof-Drain Flashing:  Fabricate from the following materials: 
 

1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

2.8 WALL SHEET METAL FABRICATIONS 

A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, but not 
exceeding 12-foot- (3.6-m-) long, sections, under copings, and at shelf angles.  Fabricate discontinuous 
lintel, sill, and similar flashings to extend 6 inches (150 mm) beyond each side of wall openings; and form 
with 2-inch- (50-mm-) high, end dams.  Fabricate from the following materials: 

 
1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

B. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to extend 4 
inches (100 mm) beyond wall openings.  Form head and sill flashing with 2-inch- (50-mm-) high, end 
dams.  Fabricate from the following materials: 

 
1. Aluminum:  0.032 inch (0.81 mm) thick. 

C. Wall Expansion-Joint Cover:  Fabricate from the following materials: 
 

1. Aluminum:  0.040 inch (1.02 mm) thick. 

2.9 MISCELLANEOUS SHEET METAL FABRICATIONS 

A. Equipment Support Flashing:  Fabricate from the following materials: 
 

1. Stainless Steel:  0.019 inch (0.48 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, substrate, and other conditions affecting performance of the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing substrate 

to prevent air infiltration or water penetration. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. Felt Underlayment:  Install felt underlayment, wrinkle free, using adhesive to minimize use of mechanical 
fasteners under sheet metal flashing and trim.  Apply in shingle fashion to shed water, with lapped joints of 
not less than 2 inches (50 mm). 

B. Synthetic Underlayment:  Install synthetic underlayment, wrinkle free, according to manufacturers' written 
instructions, and using adhesive where possible to minimize use of mechanical fasteners under sheet 
metal. 
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C. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free.  Prime 
substrate if recommended by underlayment manufacturer.  Comply with temperature restrictions of 
underlayment manufacturer for installation; use primer for installing underlayment at low temperatures.  
Apply in shingle fashion to shed water, with end laps of not less than 6 inches (150 mm) staggered 24 
inches (600 mm) between courses.  Overlap side edges not less than 3-1/2 inches (90 mm).  Roll laps and 
edges with roller.  Cover underlayment within 14 days. 

D. Apply slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and trim. 

3.3 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with 
provisions for thermal and structural movement.  Use fasteners, solder, protective coatings, separators, 
sealants, and other miscellaneous items as required to complete sheet metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line, levels, and slopes.  Provide uniform, neat seams 
with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify 
shapes and dimensions of surfaces to be covered before fabricating sheet metal. 

3. Space cleats not more than 12 inches (300 mm) apart.  Attach each cleat with at least two 
fasteners.  Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling and tool 
marks. 

5. Torch cutting of sheet metal flashing and trim is not permitted. 
6. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Where dissimilar metals contact each other, or where metal contacts pressure-treated 
wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact 
surfaces with bituminous coating or by other permanent separation as recommended by sheet metal 
manufacturer or cited sheet metal standard. 

1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and trim with 
bituminous coating where flashing and trim contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing sheet metal flashing and trim directly on cementitious or wood 
substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement 
joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner or intersection. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled 
with sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners:  Use fastener sizes that penetrate substrate not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize 
possibility of leakage.  Cover and seal fasteners and anchors as required for a tight installation. 

F. Seal joints as required for watertight construction. 

1. Use sealant-filled joints unless otherwise indicated.  Embed hooked flanges of joint members not 
less than 1 inch (25 mm) into sealant.  Form joints to completely conceal sealant.  When ambient 
temperature at time of installation is between 40 and 70 deg F (4 and 21 deg C), set joint members 
for 50 percent movement each way.  Adjust setting proportionately for installation at higher ambient 
temperatures.  Do not install sealant-type joints at temperatures below 40 deg F (4 deg C). 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants." 
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G. Rivets:  Rivet joints in uncoated aluminum where necessary for strength. 

3.4 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet metal 
manufacturer's written installation instructions, and cited sheet metal standard.  Provide concealed 
fasteners where possible, and set units true to line, levels, and slopes.  Install work with laps, joints, and 
seams that are permanently watertight and weather resistant. 

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in FM 
Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required windstorm 
classification. 

C. Copings:  Anchor to resist uplift and outward forces according to recommendations in FM Global Property 
Loss Prevention Data Sheet 1-49 for specified FM Approvals' listing for required windstorm classification. 

D. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top edge flared 
for elastomeric sealant, extending minimum of 4 inches (100 mm) over base flashing.  Install stainless-
steel draw band and tighten. 

E. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  Insert 
counterflashing in reglets or receivers and fit tightly to base flashing.  Extend counterflashing 4 inches (100 
mm) over base flashing.  Lap counterflashing joints minimum of 4 inches (100 mm).  Secure in waterproof 
manner by means of snap-in installation and sealant or lead wedges and sealant unless otherwise 
indicated. 

F. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of roofing 
and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to pipes that penetrate 
roof. 

3.5 WALL FLASHING INSTALLATION 

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to cited 
sheet metal standard unless otherwise indicated.  Coordinate installation of wall flashing with installation of 
wall-opening components such as windows, doors, and louvers. 

B. Through-Wall Flashing:  Installation of through-wall flashing is specified in Section 042000 "Unit Masonry." 

C. Reglets:  Installation of reglets is specified in Section 033000 "Cast-in-Place Concrete." And 
Section 042000 "Unit Masonry." 

D. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to 
extend 4 inches (100 mm) beyond wall openings. 

3.6 MISCELLANEOUS FLASHING INSTALLATION 

A. Equipment Support Flashing:  Coordinate installation of equipment support flashing with installation of 
roofing and equipment.  Weld or seal flashing with elastomeric sealant to equipment support member. 

3.7 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch 
in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) 
offset of adjoining faces and of alignment of matching profiles. 
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B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerances specified 
in MCA's "Guide Specification for Residential Metal Roofing." 

3.8 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder. 

C. Clean off excess sealants. 

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed 
unless otherwise indicated in manufacturer's written installation instructions.  On completion of sheet metal 
flashing and trim installation, remove unused materials and clean finished surfaces as recommended by 
sheet metal flashing and trim manufacturer.  Maintain sheet metal flashing and trim in clean condition 
during construction. 

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 076200 
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SECTION 077200 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Equipment supports. 
2. Roof hatches. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and stairs for access 
to roof hatches. 

2. Section 055213 "Pipe and Tube Railings" for safety railing systems not attached to roof-hatch 
curbs. 

3. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal flashing, roof-
drainage systems, roof expansion-joint covers, and miscellaneous sheet metal trim and 
accessories. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Roof accessories shall withstand exposure to weather and resist thermally induced 
movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, 
fabrication, installation, or other defects in construction. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of roof accessory indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  For roof accessories.  Include plans, elevations, keyed details, and attachments to other 
work.  Indicate dimensions, loadings, and special conditions.  Distinguish between plant- and field-
assembled work. 

C. Samples:  For each exposed product and for each color and texture specified, prepared on Samples of 
size to adequately show color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Roof plans, drawn to scale, and coordinating penetrations and roof-mounted 
items.  Show the following: 
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1. Size and location of roof accessories specified in this Section. 
2. Method of attaching roof accessories to roof or building structure. 
3. Other roof-mounted items including mechanical and electrical equipment, ductwork, piping, and 

conduit. 
4. Required clearances. 

B. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For roof accessories to include in operation and maintenance manuals. 

1.7 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and noncorrosive 
installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be supported. 

1.8 WARRANTY 

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finishes or replace roof accessories that show evidence of deterioration of factory-applied finishes 
within specified warranty period. 

1. Finish Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 METAL MATERIALS 

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), manufacturer's standard alloy for finish required, with 
temper to suit forming operations and performance required. 

1. Mill Finish:  As manufactured. 

2. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness of 
1.5 mils (0.04 mm).  Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 

3. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester-
backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 
mil (0.013 mm). 

B. Aluminum Extrusions and Tubes:  ASTM B 221 (ASTM B 221M), manufacturer's standard alloy and 
temper for type of use, finished to match assembly where used, otherwise mill finished. 

2.2 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 
items required by manufacturer for a complete installation. 
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B. Cellulosic-Fiber Board Insulation:  ASTM C 208, Type II, Grade 1, thickness as indicated. 

C. Glass-Fiber Board Insulation:  ASTM C 726, thickness as indicated. 

D. Polyisocyanurate Board Insulation:  ASTM C 1289, thickness as indicated. 

E. Wood Nailers:  Softwood lumber, pressure treated with waterborne preservatives for aboveground use, 
acceptable to authorities having jurisdiction, containing no arsenic or chromium, and complying with 
AWPA C2; not less than 1-1/2 inches (38 mm) thick. 

F. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

G. Underlayment: 

1. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 
2. Polyethylene Sheet:  6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 4397. 
3. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized. 

H. Fasteners:  Roof accessory manufacturer's recommended fasteners suitable for application and metals 
being fastened.  Match finish of exposed fasteners with finish of material being fastened.  Provide 
nonremovable fastener heads to exterior exposed fasteners.  Furnish the following unless otherwise 
indicated: 

 
1. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 

I. Gaskets:  Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or silicone or a 
flat design of foam rubber, sponge neoprene, or cork. 

J. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant as recommended by roof 
accessory manufacturer for installation indicated; low modulus; of type, grade, class, and use 
classifications required to seal joints and remain watertight. 

K. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene 
plasticized; heavy bodied for expansion joints with limited movement. 

L. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.3 EQUIPMENT SUPPORTS 

A. Equipment Supports:  Internally reinforced metal equipment supports capable of supporting superimposed 
live and dead loads, including equipment loads and other construction indicated on Drawings; with welded 
or mechanically fastened and sealed corner joints, integral metal cant, and integrally formed deck-
mounting flange at perimeter bottom. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. AES Industries, Inc. 
b. Curbs Plus, Inc. 
c. Custom Solution Roof and Metal Products. 
d. Greenheck Fan Corporation. 
e. LM Curbs. 
f. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc. 
g. Pate Company (The). 
h. Roof Products, Inc. 
i. Thybar Corporation. 
j. Vent Products Co., Inc. 
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B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be 
supported. 

C. Loads:  See mechanical drawings and schedules. 

D. Material:  Aluminum sheet, 0.090 inch (2.28 mm) thick. 

1. Finish:  Baked enamel or powder coat. 
2. Color:  As selected by Architect from manufacturer's full range. 

E. Construction: 

1. Insulation:  Factory insulated with 1-1/2-inch- (38-mm-) glass-fiber board insulation. 
2. Liner:  Same material as equipment support, of manufacturer's standard thickness and finish. 
3. Factory-installed continuous wood nailers 5-1/2 inches (140 mm) wide at tops of equipment 

supports. 
4. Metal Counterflashing:  Manufacturer's standard, removable, fabricated of same metal and finish as 

equipment support. 
5. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof 

profile. 
6. Fabricate equipment supports to minimum height of 12 inches (300 mm) unless otherwise 

indicated. 
7. Sloping Roofs:  Where roof slope exceeds 1:48, fabricate each support with height to 

accommodate roof slope so that tops of supports are level with each other.  Equip supports with 
water diverters or crickets on sides that obstruct water flow. 

2.4 ROOF HATCH 

A. Roof Hatches:  Metal roof-hatch units with lids and insulated double-walled curbs, welded or mechanically 
fastened and sealed corner joints, continuous lid-to-curb counterflashing and weathertight perimeter 
gasketing, integral metal cant, and integrally formed deck-mounting flange at perimeter bottom. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. AES Industries, Inc. 
b. Babcock-Davis. 
c. Bilco Company (The). 

B. Type and Size:  Single-leaf lid, 30 by 36 inches (750 by 900 mm) and 30 by 96 inches (750 by 2440 mm), 
see drawings.   

C. Loads:  Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 20-lbf/sq. ft. (0.95-kPa) internal uplift load. 

D. Hatch Material:  Aluminum sheet, 0.090 inch (2.28 mm) thick. 

1. Finish:  Two-coat fluoropolymer. 
2. Color:  As selected by Architect from manufacturer's full range. 

E. Construction: 

1. Insulation:  Polyisocyanurate board. 
2. Hatch Lid:  Opaque, insulated, and double walled, with manufacturer's standard metal liner of same 

material and finish as outer metal lid. 
3. Curb Liner:  Manufacturer's standard, of same material and finish as metal curb. 
4. Fabricate curbs to minimum height of 12 inches (300 mm) unless otherwise indicated. 
5. Sloping Roofs:  Where slope or roof deck exceeds 1:48, fabricate curb with perimeter curb height 

that is tapered to accommodate roof slope so that top surfaces of perimeter curb are level.  Equip 
hatch with water diverter or cricket on side that obstructs water flow. 
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F. Hardware:  Galvanized-steel spring latch with turn handles, butt- or pintle-type hinge system, and padlock 
hasps inside and outside. 

1. Provide two-point latch on lids larger than 84 inches (2130 mm). 
2. Provide remote-control operation. 

G. Ladder-Assist Post: Roof-hatch manufacturer's standard device for attachment to roof-access ladder. 

1. Operation: Post locks in place on full extension; release mechanism returns post to closed position. 
2. Height: 42 inches (1060 mm) above finished roof deck. 
3. Material: Steel tube. 
4. Post: 1-5/8-inch- (41-mm-) diameter pipe. 
5. Finish: Manufacturer's standard baked enamel or powder coat. 

a. Color:  As selected by Architect from manufacturer's full range. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, 
and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in 
alignment, excessive oil canning, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated loads. 
3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete 

installation of roof accessories and fit them to substrates. 
4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or loosening 

of fasteners and seals. 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact with 
each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other 
permanent separation as recommended by manufacturer. 
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1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating where in 
contact with wood, ferrous metal, or cementitious construction. 

2. Underlayment:  Where installing roof accessories directly on cementitious or wood substrates, 
install a course of felt underlayment and cover with a slip sheet, or install a course of polyethylene 
sheet. 

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof 
accessories for waterproof performance. 

C. Equipment Support Installation:  Install equipment supports so top surfaces are level with each other. 

D. Roof-Hatch Installation: 

1. Install roof hatch so top surface of hatch curb is level. 
2. Verify that roof hatch operates properly.  Clean, lubricate, and adjust operating mechanism and 

hardware. 

E. Seal joints with elastomeric sealant as required by roof accessory manufacturer. 

3.3 REPAIR AND CLEANING 

A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing 
according to ASTM A 780. 

B. Touch up factory-primed surfaces with compatible primer ready for field painting according to 
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 

C. Clean exposed surfaces according to manufacturer's written instructions. 

D. Clean off excess sealants. 

E. Replace roof accessories that have been damaged or that cannot be successfully repaired by finish 
touchup or similar minor repair procedures. 

END OF SECTION 077200 
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SECTION 077260 – ROOF ANCHORS 

PART 1:  GENERAL 

1.1 SUMMARY SECTION INCLUDES 

 A. Suspended access support equipment including 
 
1. System design 
2. Tieback anchors 
4. Fall arrest anchors 

 
 

1.2  RELATED SECTIONS 

A. Section 033000  Cast-In-Place Concrete 

B. Section 051200  Structural Steel 

C. Section 055000  Metal Fabrications 

D. Section 075419  Polyvinyl-chloride Roofing 

E. Section 076200  Sheet Metal Flashing and Trim 

F. Section 079200  Joint Sealants 

 
1.3 REFERENCES 

A. Publications listed herein are part of this specification to extent referenced. 
 
1. American Institute of Steel Construction (AISC) 

 
a. AISC Publication Load and Resistance Factor Design for Structural Steel 

Buildings 
b. AISC Specifications for the Design of Cold-Formed Steel Structural Members 

 
2. American Society for Testing and Materials (ASTM) 

 
a. ASTM A36 Specification for Structural Steel 
b. ASTM A123 Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Hardware 
c. ASTM A500 Specification for Cold-Formed Welded and Seamless Carbon Steel 

Structural Tubing in Rounds and Shapes 
d. ASTM A780 Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 

Galvanized Coatings 
e. ASTM B209-04 Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
f. ASTM B221-02 Specification for Aluminum and Aluminum-Alloy Extruded Bars, 

Wire, Shapes, and Tubes 
g. ASTM B308/B308M-02 Standard Specification for Aluminum-Alloy 6061-T6 

Standard Structural Profiles 
 
3. American Welding Society (AWS) 

 
a. AWS D1.1 Structural Welding Code 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

ROOF ANCHORS  077260 - 2 

 
4. Occupational Safety and Health Standards 

 
a. ANSI/IWCA I-14.1-2001 Window Cleaning Safety 
b. 1910 Subpart D (Walking and Working Surfaces) 
c. 1910.66 Appendix C (Personal Fall Arrest) 
d. 1910.66 Subpart F (Powered Platforms) 
e. OSHA procedures and precautions for employees using descent control 

equipment.  
 

1.4 SYSTEM DESCRIPTION 

A. Anchorage Design Requirements 
 

1. Safety anchor system design shall comply with current OSHA, ANSI, and local regulations 
pertaining to window cleaning and fall protection in accordance with sections 1.1, 1.2, and 
1.3. 

2. Anchor system shall provide independent fall arrest anchorages in addition to suspension 
line anchorages for each descent location as required by OSHA and ANSI requirements. 

3. System shall be designed to be compatible with current window cleaning industry 
standard equipment (examples: rope descent systems, boatswain chairs, swing stages, 
transportable suspension devises). 

4. Structural design requirements of anchorages and tie-back   
 
a. Anchorage shall be capable of sustaining a minimum ultimate load of 5,000 lbs., 

in any direction the load may be applied, without fracture or failure.  
b. Anchorage shall be capable of sustaining a minimum proof load of 2,500 lbs., in 

any direction the load may be applied, without permanent deformation or damage 
to anchorage.  

c. Anchorages shall be designed with a minimum 1,250 lb. working load, in any 
direction the load may be applied.    

e. Parapet or guardrails subject to direct loading by workers’ ropes, possibly cables, 
shall be designed to withstand such loading (typically 1,800 lbs) without damage 
to either the structure of the rigging component in contact with it.  

 
5. Locate primary support and fall arrest anchors in conjunction with areas on façade of 

building needing to be serviced. Consideration shall be given to the type of suspension 
equipment that will be used at the building and conditions such as: workers’ reach, rigging 
methods, and roof edge conditions. Anchorages shall be unobstructed and located behind 
and in line with equipment or portion of building they are intended to service (See 
illustrations on page 12: “Anchor Spacing Diagram” and “Outside Corner Layout 
Reference Diagram”).  

 
 
 
1.5 SUBMITTALS   

A. Product Data: Manufacturer's data sheets on each product proposed 
 

1. Test report certified by a professional engineer 
2. General product data 
3. Detailed drawings of equipment proposed 
4. Installation instructions  

 
B. Shop Drawings  

 
1. Submit scaled shop drawings showing location plan of all support equipment and sections 

detailing all parts and accessories.  
2. Clearly specify equipment dimensions, materials, fabrication details, hardware, and 

installation instructions. 
3. Include notes with guidelines of proper use of system.  
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4. Equipment location plan to include identification number next to each piece of equipment, 
i.e. (anchors, davits, and rigging sleeves.) that are permanently affixed to a structure.  

5. Field welds shall be indicated on equipment details using AWS symbols and showing 
length and size.  Auxiliary views shall be shown to clarify welding as required.   

6. Shop drawings shall be prepared under supervision of a registered professional engineer 
and shall bear engineer’s seal and signature.  Professional engineer shall be licensed in 
jurisdiction where project is located.  Include P.E. certified report of tested equipment. 

 
C. Quality Assurance Submittal Certificates 

 
1. Provide documentation verifying company’s amount of experience and successful 

performance in design, fabrication, and installation of permanent window washing 
equipment. 

2. Submit listing of company’s installations representing similar scope and complexity to 
project requirements for previous 10 years.  List shall include information as follows: 
 
a. Project name and address 
b. Name of owner 
c. Name of contractor 
d. Name of architect (if applicable) 
e. Date of completion 

 
3. Provide documentation verifying that installers have been trained by the manufacturer and 

are competent. 
 

D. Contract Close-out Submittals 
 
1. Operation and Maintenance 

 
a. Provide a safety inspection logbook for yearly inspections. Log book shall include 

a certification of compliance letter. The certification of compliance shall state that 
access system is in compliance with current OSHA regulations and ANSI/IWCA  
I-14.1-2001 Window Cleaning Safety Standard.  

 
2. Project Record Document Data 

 
a. Record anchor locations and details. 
b. Submit 2 copies of a reduced, plastic laminated Project Record Drawing showing 

as-installed anchor locations, details, and instructional text in English (and 
Spanish upon request).  Post one copy on interior of each roof door or adjacent 
to exit on roof; owner shall establish exact location. 

c. Submit a letter of certification by a registered professional engineer licensed in 
jurisdiction where project is located verifying that installed anchors and system 
are in compliance with OSHA and ANSI requirements as specified.  Each piece 
of access equipment dedicated to the building shall be tested on site under the 
supervision of a P.E. in accordance with ANSI/IWCA I-14.1-2001 Window 
Cleaning Safety and Summit Anchor Co. test procedures. 

 
1.6 QUALITY ASSURANCE 

A. Qualifications 
 
1. Provide products from a company specializing in design, fabrication, and installation of 

permanent suspended access equipment with a minimum of 5 years documented 
experience. Companies like miscellaneous metal fabricators not normally engaged in 
design and fabrications of suspended access equipment are not acceptable. 

2. Manufacturer and installer shall have specific liability insurance (products and completed 
operations) in an amount not less than $5,000,000.   

3. Installer(s) shall be trained or qualified by manufacturer in installation techniques and 
procedures of permanent suspended access equipment. 
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B. Regulatory Requirements 
 
1. Comply with Occupational Health and Safety Standards: 

 
a. ANSI/IWCA I-14.1-2001 Window Cleaning Safety Standard 
b. 1910 Subpart D (Walking and Working Surfaces) 
c. 1910.66 Appendix C (Personal Fall Arrest) 
d. 1910.66 Subpart F (Powered Platforms) 
e. OSHA Procedures and precautions for employees using descent control 

equipment. 
 
2. Welding shall comply with AWS D1.1 and shall be performed by welders qualified to work 

in jurisdiction where project is located. 
3. Comply with AISC publications: 

 
a. Load and Resistance Factor Design for Structural Steel Buildings 
b. Specifications for the Design of Cold-Formed Steel Structural Members 
 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original unopened packaging. 
 

B. Storage and Protection 
 
1. Store materials in a protected area away from construction activities. 
2. Clean bolts that have become dirty before installing. 
3. Do not install damaged materials, removing them from site. 
 

1.8 SEQUENCING AND COORDINATION 

A. General Contractor is responsible for coordinating the schedule so as not to conflict with other 
trades.  
 

B. Manufacturer to provide detailed installation instructions and directions for installation of embedded 
items, welded items, and through-bolted items, etc. 
 

C. Manufacturer to provide installation assistance during installation of the equipment.  However, the 
responsibility of the installation rest with the general contractor unless equipment is installed and 
certified by the manufacturer.   
 

PART 2:  PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS & INSTALLERS 

A. Suspended Access and Fall Restraint System 
 
1. Summit Anchor Company 

Tel: 800-372-1098 
Fax: 301-620-9819 
Web Site: www.summitanchor.com 

 
B. Equivalent or superior materials and/or system substitutions shall be submitted to architect of 

record for review in compliance with substitution procedures in Section 012500 of this Project 
Manual. 

 
2.2 STRUCTURAL COMPONENTS’ MATERIALS 

A. Exposed Structural Components Finish:  Galvanized Mild Steel or Stainless Steel 
 
 1. Steel: ASTM A572 GR 50 
 2. Steel: ASTM A A36   
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 3. Galvanizing:  ASTM A123 
 4. Stainless Steel; 304 ASTM A 193 Grade B8, Class 2 
 5. Aluminum; 6061-T6 Alloy 
  
B. Yield Strength 

 
1. Base Plates and Bottom Plates, High Strength Steel:  50 ksi minimum 
2. Other Sections:  36 ksi minimum 

 
C. Non-Structural Components  

 
1. Aluminum; 6061-T6 Alloy 
2. Alloys shall conform to requirements published in AA Aluminum Standards. 
3. Sheet and Plate:  ASTM B209 
4. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B221 

 
D. Cold-Rolled Sections 

 
1. ASTM A500 
2. Yield Strength:  46 ksi minimum 
3. Tensile Strength:  62 ksi minimum 

 
E. Nuts, Bolts, Davit Pins, and Washers 
 
 1. Stainless Steel; 304 ASTM A 193 Grade B8 or F593C 
 2. Galvanized Flat Washers ASTM F-436 or 18 -8 Stainless Steel   
 
F. Anchor Bolts (for securing base plate) 
 

1. Metal:  Stainless Steel, 304 Stainless Steel; ASTM A 193 Grade 8, B8 
2. Size:  5/8 in. diameter minimum 
 

G. Hilti HDA Undercut Anchoring System  
 

1. HAD-T Undercut Anchor (Through-Set Type) 
2. Anchor size and embedment depth: As needed to suit loads imposed by Summit Anchor 

equipment. Consult project engineer to determine proper anchoring system based on 
concrete condition, psi, and thickness before ordering Summit equipment.  

3. Installed per Hilti installation instructions. 
 

H. Hilti HIT-RE 500-SD Epoxy Adhesive Anchor System  
 

1. Anchor size and embedment depth: As needed, but not less than 5/8” diameter threaded 
rods, to suit loads imposed by Summit Anchor equipment. Consult project engineer to 
determine proper anchoring system based on concrete condition, psi, edge distance, and 
thickness before ordering Summit equipment.  

2. Installed per Hilti installation instructions.  
3. Installed by Hilti accredited installers only.  
4. Each installed anchor assembly shall be load tested to 50 percent of its rated capacity. 

Test results shall be certified a P.E. with experience in suspended access equipment. 
   

2.3 MANUFACTURED UNITS 

A. Anchor 
 

1. Capable of withstanding 5000 lbs. (2268kg) in any direction without permanent deflection. 
2. Anchor eye size:  Not less than ¾ inch (20 mm) diameter material with 2 ¼ in (60 mm) eye 

opening. 
3. Anchor eye metals: 

 
a. Forged, 1030 quenched and tempered per ASTM 576-90-b, 72ksi minimum  
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b. Forged Stainless steel, type 304, solution annealed, 35 ksi minimum 
 

4.  Anchor tube height: not less than 4 in. above the finished roof. 
 

 
 

2.4 FABRICATION 

A. Fabricate work true to dimension, square, plumb, level, and free from distortion or defects 
detrimental to appearance and performance. 

 
B. Grind off surplus welding material to ensure exposed surfaces are smooth so as not to abrade 

workers’ ropes. 
 

C. Welding shall be in accordance with the AWS Structural Welding Code D1.1/D1. 
 
D. Holes created during fabrications or hot dip galvanizing shall be located below the insulation line to 

prevent water intrusion into the stem. 
 

PART 3: EXECUTION 

3.1 EXAMINATION 

A. Site Verification of Conditions 
 
1. Examine areas and conditions under which permanent window washing equipment shall 

be installed. 
2. Report to general contractor any conditions that deviate from shop drawings or any 

defects in workmanship that would cause an unsafe installation.  This report shall be 
verified in writing to the general contractor and any other responsible party.     

3. Correct conditions detrimental to timely and proper execution of work. 
4. Do not proceed until unsatisfactory conditions have been corrected. 
5. Commencement of installation constitutes acceptance of conditions and responsibility for 

satisfactory performance by installer. 
6. Faults occurring in work of this section due to acceptance of unsatisfactory conditions 

shall be corrected at no additional cost to owner. 
 

3.2 INSTALLATION 

A. General Requirements 
 
1. Install window washing system in compliance with manufacturer’s instructions.  Install 

equipment level, tightly fitted, and flush to adjacent surfaces as needed for proper 
installation. 

2. Coordinate anchor installation with roofing installation to ensure a watertight and 
warrantable condition of the roofing. Anchors shall be directly flashed into roofing in a 
manner compatible with roofing system and anchors. 

3. When components come into contact with dissimilar metals, surfaces shall be kept from 
direct contact to prevent corrosion. 

4. No wall anchors shall be installed through membrane roofing system without specification 
detailing such from the architect or water proofing company warranting the roof. 

5. Deform a minimum of two threads of tail end of anchor studs after nuts have been 
tightened to prevent accidental removal or vandalism. Deform threads with 2/32" stainless 
steel punch 

 
B. Instructions for welding access equipment to structure 

 
1. All welders must be certified to American Welding Society (AWS) in accordance with AWS 

standards.  
2. Welding rods used to weld the anchor system to be E70 xx electrodes. 
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3. Prior to welding anchors to structure, abrasively remove, within one inch of all welded 
surfaces, galvanizing, mill, scale, and rust. 

4. Immediately after welding, chip away slag to prepare for welding inspector to inspect 
welds. 

5. An AWS certified welding inspector must inspect and confirm size of all field welds. 
Following the inspection a written report must be supplied to the building owner and/or 
general contractor.   Welded joints shall not be painted until after welding has been 
completed and the weld accepted. 

6. Immediately after an acceptable inspection, paint welded areas with cold-galvanizing 
compound to protect from corrosion.  

7. Structural steel to receive roof or wall anchors shall have a surface wide enough so that 
base plate can be welded all the way around. For example, anchors equipped with 4½ in. 
(112.5 mm) base plates would require a minimum 5 in. (137.5 mm) surface to weld to. 

 
C. Adhesive and Undercut Anchor Fasteners 

 
1. Installation of Summit Anchor Co. equipment mounted with epoxy type anchor fasteners 

shall be performed by Hilti accredited installers only.  
2. Installation of Summit Anchor Co. equipment mounted with undercut type anchor 

fasteners shall be performed by Hilti trained installers only.  
 

D. Aluminum Flashing 
 

1. Deck flange shall be flashed in compliance with National Roofing Contractor Association 
recommendations. 

 
3.3 REPAIR/RESTORATION 

A. Galvanizing Touch-Up 
 
1. Immediately after erection clean field welds and abraded areas. Repair damaged areas in 

compliance with ASTM A780. 
 

3.4 FIELD QUALITY CONTROL 

A. Inspection and site visits 
 

1. Inspections and site visits shall be performed while installation of equipment is in progress 
under the supervision qualified professional engineer registered in the jurisdiction where 
the project is located. 

2. On site inspection of equipment welded to structure shall be performed by an AWS 
Certified Welding Inspector verifying, in writing, size and quality of welds.  Such an 
inspection shall be performed on each piece of equipment before roofing material is 
installed. 

3. On site inspection shall be performed on all cast in place items while being tied in with the 
rebar with sufficient time before concrete is poured to allow to adjustments to embedded 
items as recommended by inspector.  

4. G.C. shall be responsible to schedule above site visits and inspections with sufficient 
advanced notice given to the inspection company.    

 
B. Site Tests 

 
1. All equipment shall be tested on site in accordance with manufacturer’s recommendations, 

under the supervision of a professional engineer, and ANSI/IWCA I-14.1-2001 Window 
Cleaning Safety Standards, before being placed in service. 

2. Equipment shall be tested under the supervision of a professional engineer with 
experience with suspended maintenance equipment and manufacturers guidelines. 

 
C. Manufacturer shall assist and/or supervise installation of window washing equipment installed by 

others when such is included in contracted. 
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3.5 ADJUSTING 

A. Verify that completed work has been installed correctly and products function properly.  Make 
adjustments where needed to ensure satisfactory operation. 

 
B. Complete inspection logbook to certify system for use noting any deviations, changes, or 

corrections from original shop drawings.  Provide as-built anchor layout plan on 11 in. x 17 in. 
paper or larger together with annual inspection log book.  

 
END OF SECTION 110140 
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SECTION 078100 - APPLIED FIREPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes sprayed fire-resistive materials (SFRM). 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review products, design ratings, restrained and unrestrained conditions, densities, thicknesses, 
bond strengths, and other performance requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Sustainability Submittals: 

1. For paints and coatings, documentation including printed statement of VOC content. 

C. Shop Drawings:  Framing plans, schedules, or both, indicating the following: 

1. Extent of fireproofing for each construction and fire-resistance rating. 
2. Applicable fire-resistance design designations of a qualified testing and inspecting agency 

acceptable to authorities having jurisdiction. 
3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each 

structural component and assembly. 
4. Treatment of fireproofing after application. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer and testing agency. 

B. Product Certificates:  For each type of fireproofing. 

C. Evaluation Reports:  For fireproofing, from ICC-ES. 

D. Preconstruction Test Reports:  For fireproofing. 

E. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing 
manufacturer as experienced and with sufficient trained staff to install manufacturer's products according 
to specified requirements. 

B. Mockups:  Build mockups to set quality standards for materials and execution and for preconstruction 
testing. 

1. Build mockup of each type of fireproofing and different substrate as shown on Drawings. 
2. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 
3. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Owner will engage a qualified testing agency to perform preconstruction 
testing on field mockups of fireproofing. 

1. Provide test specimens and assemblies representative of proposed materials and construction. 

B. Preconstruction Adhesion and Compatibility Testing:  Test for compliance with requirements for specified 
performance and test methods. 

1. Bond Strength:  Test for cohesive and adhesive strength according to ASTM E 736.  Provide bond 
strength indicated in referenced fire-resistance design, but not less than minimum specified in 
Part 2. 

2. Density:  Test for density according to ASTM E 605.  Provide density indicated in referenced fire-
resistance design, but not less than minimum specified in Part 2. 

3. Verify that manufacturer, through its own laboratory testing or field experience, attests that primers 
or coatings are compatible with fireproofing. 

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
5. For materials failing tests, obtain applied-fireproofing manufacturer's written instructions for 

corrective measures including the use of specially formulated bonding agents or primers. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 44 deg F 
(7 deg C) or lower unless temporary protection and heat are provided to maintain temperature at or above 
this level for 24 hours before, during, and for 24 hours after product application. 

B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air 
exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, 
forced-air circulation until fireproofing dries thoroughly. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-
resistance design and manufacturer's written instructions. 

B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source. 
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C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119 or ASTM E 119 or 
UL 263 by a qualified testing agency.  Identify products with appropriate markings of applicable testing 
agency. 

1. Steel members are to be considered unrestrained unless specifically noted otherwise. 

D. VOC Content: Products shall comply with VOC content limits of authorities having jurisdiction and the 
following VOC limits when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Flat Paints and Coatings: 50 g/L. 
2. Nonflat Paints and Coatings: 150 g/L. 
3. Primers, Sealers, and Undercoaters: 200 g/L. 
4. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L. 

E. Low-Emitting Materials: Fireproofing used within the weatherproofing system shall comply with the testing 
and product requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. Asbestos:  Provide products containing no detectable asbestos. 

2.2 SPRAYED FIRE-RESISTIVE MATERIALS 

A. SFRM:  Manufacturer's standard, factory-mixed, lightweight, dry formulation, complying with indicated fire-
resistance design, and mixed with water at Project site to form a slurry or mortar before conveyance and 
application. 

1. Basis of Design:  Provide Grace Construction Products; W. R. Grace & Co. Monokote MK-6 Series 
or subject to compliance with the requirements, provide products by one of the following: 

a. Carboline Company; RPM International. 
b. Isolatek International, Inc; Pyrok, Inc; [ 
c. Schundler Company (The). 
d. Southwest Fireproofing Products Co. 

2. Application:  Designated for exterior use by a qualified testing agency acceptable to authorities 
having jurisdiction. 

3. Bond Strength:  Minimum 150-lbf/sq. ft. (7.18-kPa) cohesive and adhesive strength based on field 
testing according to ASTM E 736. 

4. Density:  Not less than 15 lb/cu. ft. (240 kg/cu. m) and as specified in the approved fire-resistance 
design, according to ASTM E 605. 

5. Thickness:  As required for fire-resistance design indicated, measured according to requirements of 
fire-resistance design or ASTM E 605, whichever is thicker, but not less than 0.375 inch (9 mm). 

6. Combustion Characteristics:  ASTM E 136. 
7. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  

Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index:  0. 
b. Smoke-Developed Index:  0. 

8. Compressive Strength:  Minimum 10 lbf/sq. in. (68.9 kPa) according to ASTM E 761. 
9. Corrosion Resistance:  No evidence of corrosion according to ASTM E 937. 
10. Deflection:  No cracking, spalling, or delamination according to ASTM E 759. 
11. Effect of Impact on Bonding:  No cracking, spalling, or delamination according to ASTM E 760. 
12. Air Erosion:  Maximum weight loss of 0.025 g/sq. ft. (0.270 g/sq. m) in 24 hours according to 

ASTM E 859. 
13. Fungal Resistance:  Treat products with manufacturer's standard antimicrobial formulation to result 

in no growth on specimens per ASTM G 21 or rating of 10 according to ASTM D 3274 when tested 
according to ASTM D 3273. 
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2.3 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved 
by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-
resistance designs indicated. 

B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with one or both of the 
following requirements: 

1. Primer and substrate are identical to those tested in required fire-resistance design by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction. 

2. Primer's bond strength in required fire-resistance design complies with specified bond strength for 
fireproofing and with requirements in UL's "Fire Resistance Directory" or in the listings of another 
qualified testing agency acceptable to authorities having jurisdiction, based on a series of bond 
tests according to ASTM E 736. 

C. Bonding Agent:  Product approved by fireproofing manufacturer and complying with requirements in UL's 
"Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorities 
having jurisdiction. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
substrates and other conditions affecting performance of the Work and according to each fire-resistance 
design.  Verify compliance with the following: 

1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, 
incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing 
bond of fireproofing with substrates under conditions of normal use or fire exposure. 

2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are 
securely attached to substrates. 

3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other 
suspended construction that will interfere with fireproofing application. 

B. Verify that concrete work on steel deck has been completed before beginning fireproofing work. 

C. Verify that roof construction, installation of roof-top HVAC equipment, and other related work is complete 
before beginning fireproofing work. 

D. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates 
are free of substances capable of interfering with bond. 

E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work. 

F. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application. 

B. Clean substrates of substances that could impair bond of fireproofing. 
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C. Prime substrates where included in fire-resistance design and where recommended in writing by 
fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition 
to receive fireproofing. 

D. For applications visible on completion of Project, repair substrates to remove surface imperfections that 
could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor 
projections and fill voids that would telegraph through fire-resistive products after application. 

3.3 APPLICATION 

A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as 
specified, tested, and substantiated by test reports; for thickness, primers, sealers, topcoats, finishing, and 
other materials and procedures affecting fireproofing work. 

B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, 
and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions 
of installation and as required to achieve fire-resistance ratings indicated. 

C. Coordinate application of fireproofing with other construction to minimize need to cut or remove 
fireproofing. 

1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items 
penetrating fireproofing are in place. 

2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until 
application of fireproofing is completed. 

D. Metal Decks: 

1. Do not apply fireproofing to underside of metal deck substrates until concrete topping, if any, has 
been completed. 

2. Do not apply fireproofing to underside of metal roof deck until roofing has been completed; prohibit 
roof traffic during application and drying of fireproofing. 

E. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing 
manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary 
materials, use attachment and anchorage devices of type recommended in writing by fireproofing 
manufacturer. 

F. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, 
complete the coverage by trowel application or other placement method recommended in writing by 
fireproofing manufacturer. 

G. Extend fireproofing in full thickness over entire area of each substrate to be protected. 

H. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing 
manufacturer. 

I. For applications over encapsulant materials, including lockdown (post-removal) encapsulants, apply 
fireproofing that differs in color from that of encapsulant over which it is applied. 

J. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over which 
they are applied. 

K. Provide a uniform finish complying with description indicated for each type of fireproofing material and 
matching finish approved for required mockups. 

L. Cure fireproofing according to fireproofing manufacturer's written recommendations. 
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M. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and 
tested and corrections have been made to deficient applications. 

N. Finishes:  Where indicated, apply fireproofing to produce the following finishes: 
 

1. Spray-Textured Finish:  Finish left as spray applied with no further treatment. 

3.4 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special 
inspections: 

1. Test and inspect as required by the IBC, 1704.10. 

B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with 
application of fireproofing for the next area until test results for previously completed applications of 
fireproofing show compliance with requirements.  Tested values must equal or exceed values as specified 
and as indicated and required for approved fire-resistance design. 

C. Fireproofing will be considered defective if it does not pass tests and inspections. 

1. Remove and replace fireproofing that does not pass tests and inspections, and retest. 
2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate 

insufficient thickness, and retest. 

D. Prepare test and inspection reports. 

3.5 CLEANING, PROTECTING, AND REPAIRING 

A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove 
material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove 
evidence of soiling. 

B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from 
construction operations or other causes, so fireproofing will be without damage or deterioration at time of 
Substantial Completion. 

C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and 
fireproofing removed due to work of other trades. 

D. Repair fireproofing damaged by other work before concealing it with other construction. 

E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's 
recommended trowel-applied product. 

END OF SECTION 078100 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls, including shafts. 
2. Penetrations in horizontal assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Sustainability Submittals: 

1. For penetration firestopping sealants and sealant primers, documentation including printed 
statement of VOC content. 

C. Product Schedule:  For each penetration firestopping system.  Include location and design designation of 
qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and inspecting agency's 
illustration for a particular penetration firestopping condition, submit illustration, with modifications 
marked, approved by penetration firestopping manufacturer's fire-protection engineer as an 
engineering judgment or equivalent fire-resistance-rated assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance 
with requirements and manufacturer's written recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for penetration firestopping. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, 
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified 
Firestop Contractor Program Requirements." 
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B. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, 
and extent to that indicated for this Project, whose work has resulted in construction with a record of 
successful performance.  Qualifications include having the necessary experience, staff, and training to 
install manufacturer's products per specified requirements.  Manufacturer's willingness to sell its 
penetration firestopping products to Contractor or to Installer engaged by Contractor does not in itself 
confer qualification on buyer. 

C. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements: 

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities 
having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration 
Firestopping" Article.  Provide rated systems complying with the following requirements: 

a. Penetration firestopping products bear classification marking of qualified testing and 
inspecting agency. 

b. Classification markings on penetration firestopping correspond to designations listed by the 
following: 

1) UL in its "Fire Resistance Directory." 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures 
are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because 
of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of 
ventilations or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is 
installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration 
firestopping. 

C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; 
confirm dates and times on day preceding each series of installations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. A/D Fire Protection Systems Inc. 
2. Grace Construction Products. 
3. Hilti, Inc. 
4. Johns Manville. 
5. Nelson Firestop Products. 
6. NUCO Inc. 
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7. Passive Fire Protection Partners. 
8. RectorSeal Corporation. 
9. Specified Technologies Inc. 
10. 3M Fire Protection Products. 
11. Tremco, Inc.; Tremco Fire Protection Systems Group. 
12. USG Corporation. 

2.2 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire according to 
requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance 
rating of construction penetrated.  Penetration firestopping systems shall be compatible with one another, 
with the substrates forming openings, and with penetrating items if any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per 
ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire-barrier walls and fire partitions. 
2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined per 
ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa). 

1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of roof/ceiling 
assemblies. 

2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated. 
3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated 

except for floor penetrations within the cavity of a wall. 

D. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of 
less than 25 and 450, respectively, as determined per ASTM E 84. 

E. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the following limits 
for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

F. Accessories:  Provide components for each penetration firestopping system that are needed to install fill 
materials and to maintain ratings required.  Use only those components specified by penetration 
firestopping manufacturer and approved by qualified testing and inspecting agency for firestopping 
indicated. 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-wool-fiber or rock-wool-fiber insulation. 
b. Sealants used in combination with other forming/damming/backing materials to prevent 

leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Fillers for sealants. 

2. Temporary forming materials. 
3. Substrate primers. 
4. Collars. 
5. Steel sleeves. 
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2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete floors and 
consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to 
one end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to 
moisture. 

C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent 
material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded 
to galvanized-steel sheet. 

E. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic 
fibers, or silicone compounds. 

F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one 
side. 

G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and 
lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, 
homogeneous mortar. 

H. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a 
combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where 
exposed, cover openings with steel-reinforcing wire mesh to protect pillows/bags from being easily 
removed. 

I. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in 
place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade 
indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, 
and nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping 
limits use of nonsag grade for both opening conditions. 

2.4 MIXING 

A. For those products requiring mixing before application, comply with penetration firestopping 
manufacturer's written instructions for accurate proportioning of materials, water (if required), type of 
mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other items or 
procedures needed to produce products of uniform quality with optimum performance characteristics for 
application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening 
configurations, penetrating items, substrates, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply 
with manufacturer's written instructions and with the following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials that 
could interfere with adhesion of penetration firestopping. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of 
developing optimum bond with penetration firestopping.  Remove loose particles remaining from 
cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods.  Confine primers to areas of bond; do not allow spillage and 
migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces 
that will remain exposed on completion of the Work and that would otherwise be permanently stained or 
damaged by such contact or by cleaning methods used to remove stains.  Remove tape as soon as 
possible without disturbing firestopping's seal with substrates. 

3.3 INSTALLATION 

A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and 
published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support fill materials during their 
application and in the position needed to produce cross-sectional shapes and depths required to achieve 
fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming materials 
and other accessories not indicated as permanent components of firestopping. 

C. Install fill materials for firestopping by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items 
as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings and penetrating 
items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, 
uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to 
surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels will be visible to anyone 
seeking to remove penetrating items or firestopping.  Use mechanical fasteners or self-adhering-type 
labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed.  
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of 
Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 
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3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 

B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair 
or replace penetration firestopping to comply with requirements. 

C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are 
issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning 
materials that are approved in writing by penetration firestopping manufacturers and that do not damage 
materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that penetration 
firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such 
protection, damage or deterioration occurs, immediately cut out and remove damaged or deteriorated 
penetration firestopping and install new materials to produce systems complying with specified 
requirements. 

3.7 PENETRATION FIRESTOPPING SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance 
Directory" under product Category XHEZ. 

B. Firestopping with No Penetrating Items: 

1. UL-Classified Systems:  F-A-, W-J, -W-L- 0001-0999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

C. Firestopping for Metallic Pipes, Conduit, or Tubing: 

1. UL-Classified Systems:  F-A-, W-J-, W-L- 1001-1999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

D. Firestopping for Nonmetallic Pipe, Conduit, or Tubing: 

1. UL-Classified Systems: F-A-, W-J, -W-L- 2001-2999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

E. Firestopping for Electrical Cables: 

1. UL-Classified Systems:  F-A-, W-J-, W-L-3001-3999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

F. Firestopping for Cable Trays with Electric Cables: 
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1. UL-Classified Systems:  F-A-, W-J-, W-L- 4001-4999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

G. Firestopping for Insulated Pipes: 

1. UL-Classified Systems:  F-A-, W-J-, W-L- 5001-5999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

H. Firestopping for Miscellaneous Electrical Penetrants: 

1. UL-Classified Systems:  F-A-, W-L-, W-J- 6001-6999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

I. Firestopping for Miscellaneous Mechanical Penetrants: 

1. UL-Classified Systems:  F-A-, W-J-, W-L- 7001-7999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

J. Firestopping for Groupings of Penetrants: 

1. UL-Classified Systems:  F-A-, W-J-, W-L- 8001-8999. 
2. F-Rating:  2 hour. 
3. T-Rating:  2 hour. 
4. Type of Fill Materials:  As required to achieve rating. 

END OF SECTION 078413 
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SECTION 078446 - FIRE-RESISTIVE JOINT SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Joints at exterior curtain-wall/floor intersections. 

B. Related Sections: 

1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal 
assemblies, and smoke barriers. 

2. Section 079500 "Expansion Control" for fire-resistive architectural joint systems. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Sustainability Submittals: 

1. For fire-resistive joint system sealants, documentation including printed statement of VOC content. 

C. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of 
qualified testing agency. 

1. Where Project conditions require modification to a qualified testing agency's illustration for a 
particular fire-resistive joint system condition, submit illustration, with modifications marked, 
approved by fire-resistive joint system manufacturer's fire-protection engineer as an engineering 
judgment or equivalent fire-resistance-rated assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in 
compliance with requirements and manufacturer's written recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for fire-resistive joint systems. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, 
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified 
Firestop Contractor Program Requirements." 

B. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems similar in material, 
design, and extent to that indicated for this Project, whose work has resulted in construction with a record 
of successful performance.  Qualifications include having the necessary experience, staff, and training to 
install manufacturer's products per specified requirements.  Manufacturer's willingness to sell its fire-
resistive joint system products to Contractor or to Installer engaged by Contractor does not in itself confer 
qualification on buyer. 

C. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following 
requirements: 

1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Fire-resistive joint systems are identical to those tested per testing standard referenced in "Fire-
Resistive Joint Systems" Article.  Provide rated systems complying with the following requirements: 

a. Fire-resistive joint system products bear classification marking of qualified testing agency. 
b. Fire-resistive joint systems correspond to those indicated by reference to designations listed 

by the following: 

1) UL in its "Fire Resistance Directory." 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate 
temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates 
are wet due to rain, frost, condensation, or other causes. 

B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of 
ventilation or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to 
specified requirements. 

B. Coordinate sizing of joints to accommodate fire-resistive joint systems. 

C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint system installations; 
confirm dates and times on day preceding each series of installations. 

PART 2 - PRODUCTS 

2.1 FIRE-RESISTIVE JOINT SYSTEMS 

A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire 
according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of assemblies in or between which fire-resistive joint systems are installed.  Fire-resistive 
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joint systems shall accommodate building movements without impairing their ability to resist the passage 
of fire and hot gases. 

B. Joints at Exterior Curtain-Wall/Floor Intersections:  Provide fire-resistive joint systems with rating 
determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa) or 
ASTM E 2307. 

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of the floor assembly. 
2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. A/D Fire Protection Systems Inc. 
b. Grace Construction Products. 
c. Hilti, Inc. 
d. Johns Manville. 
e. Nelson Firestop Products. 
f. NUCO Inc. 
g. Passive Fire Protection Partners. 
h. RectorSeal Corporation. 
i. Roxul. 
j. Specified Technologies Inc. 
k. 3M Fire Protection Products. 
l. Thermafiber, Inc. 
m. Tremco, Inc.; Tremco Fire Protection Systems Group. 
n. USG Corporation. 

C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes 
of less than 25 and 450, respectively, as determined per ASTM E 84. 

D. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits for VOC content 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

E. Low-Emitting Materials:  Fire-resistive joint system sealants shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, 
that are needed to install fill materials and to maintain ratings required.  Use only components specified by 
fire-resistive joint system manufacturer and approved by the qualified testing agency for systems indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint 
configurations, substrates, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-
resistive joint system manufacturer's written instructions and the following requirements: 
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1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of fill 
materials. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with 
fill materials.  Remove loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using 
that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow 
spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from contacting 
adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be 
permanently stained or damaged by such contact or by cleaning methods used to remove stains.  Remove 
tape as soon as possible without disturbing fire-resistive joint system's seal with substrates. 

3.3 INSTALLATION 

A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support fill materials during their 
application and in position needed to produce cross-sectional shapes and depths required to achieve fire 
ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming materials 
and other accessories not indicated as permanent components of fire-resistive joint system. 

C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results: 

1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance 
ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 
3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, 

uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to 
surfaces adjacent to and within 6 inches (150 mm) of joint edge so labels will be visible to anyone seeking 
to remove or penetrate joint system.  Use mechanical fasteners or self-adhering-type labels with adhesives 
capable of permanently bonding labels to surfaces on which labels are placed.  Include the following 
information on labels: 

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of 
Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 
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B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair 
or replace fire-resistive joint systems so they comply with requirements. 

C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are 
issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning 
materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage 
materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint 
systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration 
occurs despite such protection, cut out and remove damaged or deteriorated fire-resistive joint systems 
immediately and install new materials to produce fire-resistive joint systems complying with specified 
requirements. 

3.7 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance 
Directory" under product Category XHDG. 

B. Perimeter Fire-Resistive Joint Systems: 

1. UL-Classified Perimeter Fire-Containment Systems:  CW-D and CW-S- 0000-0999, 1000-1999, 
2000-2999. 

2. Integrity Rating:  2 hour. 
3. Insulation Rating:  2 hour. 
4. Linear Opening Width:  As indicated, maximum. 
5. Movement Capabilities:  Class I compression or extension. 

END OF SECTION 078446 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 
4. Acoustical joint sealants. 

B. Related Sections: 

1. Section 042000 "Unit Masonry" for masonry control and expansion joint fillers and gaskets. 
2. Section 078446 "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated 

construction. 
3. Section 088000 "Glazing" for glazing sealants. 
4. Section 092900 "Gypsum Board" for sealing perimeter joints. 
5. Section 093000 "Tiling" for sealing tile joints. 
6. Section 095113 "Acoustical Panel Ceilings" for sealing edge moldings at perimeters with acoustical 

sealant 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing 
indicated below, samples of materials that will contact or affect joint sealants. 

1. Use ASTM C 1087 or manufacturer's standard test method to determine whether priming and other 
specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates. 

2. Submit not fewer than eight pieces of each kind of material, including joint substrates, shims, joint-
sealant backings, secondary seals, and miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective 

measures including use of specially formulated primers. 
5. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are 

based on previous testing, not older than 24 months, of sealant products for adhesion to, and 
compatibility with, joint substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint 
substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each application indicated below: 

a. Each kind of sealant and joint substrate indicated. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

JOINT SEALANTS  079200 - 2 

3. Notify Architect seven days in advance of dates and times when test joints will be erected. 
4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present. 

a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand 
Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for 
opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull 
distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, 
retest until satisfactory adhesion is obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive 
failure from testing, in absence of other indications of noncompliance with requirements, will be 
considered satisfactory.  Do not use sealants that fail to adhere to joint substrates during testing. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Sustainability Submittals: 

1. For sealants and sealant primers used inside the weatherproofing system, documentation including 
printed statement of VOC content. 

C. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing 
the full range of colors available for each product exposed to view. 

D. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint 
sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

E. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and testing agency. 

B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer. 

C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant specified 
to be validated by SWRI's Sealant Validation Program. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, indicating that sealants comply with requirements. 

E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the 
following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and 
adhesion with joint sealants. 
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2. Interpretation of test results and written recommendations for primers and substrate preparation 
needed for adhesion. 

F. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods 
resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" 
Article. 

G. Field-Adhesion Test Reports:  For each sealant application tested. 

H. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 

2. Test according to SWRI's Sealant Validation Program for compliance with requirements specified 
by reference to ASTM C 920 for adhesion and cohesion under cyclic movement, adhesion-in-peel, 
and indentation hardness. 

D. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive 
joint sealants specified in this Section.  Use materials and installation methods specified in this Section. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1.7 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates. 

1.8 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace 
joint sealants that do not comply with performance and other requirements specified in this Section within 
specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer 
agrees to furnish joint sealants to repair or replace those that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 
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C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the 
following: 

1. Movement of the structure caused by structural settlement or errors attributable to design or 
construction resulting in stresses on the sealant exceeding sealant manufacturer's written 
specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by joint-
sealant manufacturer, based on testing and field experience. 

B. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the weatherproofing system 
shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-
applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, 
class, and uses related to exposure and joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will be 
continuously immersed in liquids, provide products that have undergone testing according to 
ASTM C 1247.  Liquid used for testing sealants is deionized water, unless otherwise indicated. 

D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained 
porous joint substrates indicated for Project. 

E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact 
with food, provide products that comply with 21 CFR 177.2600. 

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, 
Class 100/50, for Use NT. 

1. Products:  Subject to compliance with requirements, provide the following] [provide one of the 
following: 

a. Dow Corning Corporation; 790. 
b. GE Advanced Materials  - Silicones; SilPruf LM SCS2700. 
c. May National Associates, Inc.; Bondaflex Sil 290. 
d. Pecora Corporation; 301 NS. 
e. Sika Corporation, Construction Products Division; SikaSil-C990. 
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f. Tremco Incorporated; Spectrem 1. 

B. Multicomponent, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type M, Grade NS, 
Class 50, for Use NT. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Tremco Incorporated; Spectrem 4TS. 

C. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, 
Type S, Grade NS, Class 25, for Use NT. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Pecora Corporation; 898. 

2.3 URETHANE JOINT SEALANTS 

A. Single-Component, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920.  Type S, Grade NS, 
Class 25, for Use T. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. BASF Building Systems; Sonolastic NP1. 
b. May National Associates, Inc.; Bondaflex PUR 40 FC. 
c. Pacific Polymers International, Inc.; Elasto-Thane 230 Type II. 
d. Sika Corporation, Construction Products Division; Sikaflex - 1a. 
e. Tremco Incorporated; Vulkem 116. 

B. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, 
Class 50, for Use T. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Polymeric Systems, Inc.; PSI-270. 
b. Tremco Incorporated; Dymeric 240 FC. 

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. BASF Building Systems; Sonolac. 
b. Bostik, Inc.; Chem-Calk 600. 
c. May National Associates, Inc.; Bondaflex 600. 
d. Pecora Corporation; AC-20+. 
e. Schnee-Morehead, Inc.; SM 8200. 
f. Tremco Incorporated; Tremflex 834. 

2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying 
with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and 
openings in building construction as demonstrated by testing representative assemblies according to 
ASTM E 90. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Pecora Corporation; AC-20 FTR. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 

2.6 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, 
sealants, primers, and other joint fillers; and are approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), Type O 
(open-cell material), Type B (bicellular material with a surface skin) or any of the preceding types, as 
approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to 
control sealant depth and otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for 
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  
Provide self-adhesive tape where applicable. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and 
sealant backing materials, free of oily residues or other substances capable of staining or harming joint 
substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of 
sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent 
to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, 
including dust, paints (except for permanent, protective coatings tested and approved for sealant 
adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease, waterproofing, 
water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination 
of these methods to produce a clean, sound substrate capable of developing optimum bond with 
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joint sealants.  Remove loose particles remaining after cleaning operations above by vacuuming or 
blowing out joints with oil-free compressed air.  Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, 

harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  
Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by 
preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant 
manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning 
methods required to remove sealant smears.  Remove tape immediately after tooling without disturbing 
joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as 
applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum 
sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and replace 

them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 
backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads 
of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with 
sides of joint. 
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1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor 

sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in 

ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements: 

1. Apply masking tape to each side of joint, outside of area to be covered by sealant system. 
2. Apply silicone sealant to each side of joint to produce a bead of size complying with preformed 

silicone-sealant system manufacturer's written instructions and covering a bonding area of not less 
than 3/8 inch (10 mm).  Hold edge of sealant bead 1/4 inch (6 mm) inside masking tape. 

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet extrusion and 
substrate.  Use a roller to apply consistent pressure and ensure uniform contact between sealant 
and both extrusion and substrate. 

4. Complete installation of sealant system in horizontal joints before installing in vertical joints.  Lap 
vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion with a razor knife. 

H. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after removing 
protective wrapping.  Do not pull or stretch material.  Produce seal continuity at ends, turns, and 
intersections of joints.  For applications at low ambient temperatures, apply heat to sealant in compliance 
with sealant manufacturer's written instructions. 

I. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction 
at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical 
sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrations.  
Comply with ASTM C 919 and with manufacturer's written recommendations. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of sealant and 
joint substrate. 

b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per each floor 
per elevation. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull 
Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut 
along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates 

or tore cohesively.  Include data on pull distance used to test each kind of product and joint 
substrate.  Compare these results to determine if adhesion passes sealant manufacturer's 
field-adhesion hand-pull test criteria. 
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4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names 
of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion 
results and percent elongations, sealant fill, sealant configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same procedures used 
originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant 
contacts original sealant. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or 
noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that 
fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed 
applications until test results prove sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with 
cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints 
occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut 
out and remove damaged or deteriorated joint sealants immediately so installations with repaired areas 
are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints in brick pavers. 
b. Isolation and contraction joints in cast-in-place concrete slabs. 
c. Joints between plant-precast architectural concrete paving units. 
d. Joints in stone paving units. 
e. Tile control and expansion joints. 
f. Joints between different materials listed above. 
g. Other joints as indicated.  
 

2. Urethane Joint Sealant:  Single component, nonsag, traffic grade or Multicomponent, nonsag, 
traffic grade, Class 50. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Control and expansion joints in unit masonry. 
c. Joints between different materials listed above. 
d. Perimeter joints between materials listed above and frames of doors, windows and louvers. 
e. Control and expansion joints in ceilings and other overhead surfaces. 
f. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50 or 
Multicomponent, nonsag, neutral curing. 
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3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in stone flooring. 
c. Control and expansion joints in tile flooring. 
d. Other joints as indicated.  
 

2. Urethane Joint Sealant:  Single component, nonsag, traffic grade or Multicomponent, nonsag, 
traffic grade, Class 50. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of interior unit masonry, concrete walls and partitions. 
e. Perimeter joints between interior wall surfaces and frames of interior doors, windows and 

elevator entrances. 
f. Other joints as indicated. 

2. Joint Sealant:  Latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

E. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic 
surfaces. 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other joints as indicated. 

2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

F. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Location: 

a. Acoustical joints where indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

END OF SECTION 079200 
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SECTION - 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes hollow-metal work. 

B. Related Requirements: 

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

2. Section 083950 "Bullet Resistant Doors and Frames" 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 
or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors. Deliver such items to Project site in time for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and 
finishes. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each type of hollow-metal door and frame assembly, for tests performed by a 
qualified testing agency. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-
site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs 
and mullions. 
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C. Store hollow-metal work vertically under cover at Project site with head up. Place on minimum 4-inch-high 
wood blocking. Provide minimum 1/4-inch space between each stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. Ceco Door; ASSA ABLOY. 

2. Curries Company; ASSA ABLOY. 

3. Steelcraft; an Ingersoll-Rand brand. 

B. Source Limitations: Obtain hollow-metal work from single source from single manufacturer. 

2.2 REGULATORY REQUIREMENTS 

A. Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified testing agency 
acceptable to authorities having jurisdiction for fire-protection ratings  indicated, based on testing at 
positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and labeled for 
smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, 
based on testing according to UL 1784 and installed in compliance with NFPA 105. 

2.3 INTERIOR DOORS AND FRAMES 

A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, 
hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3. All Interior Locations.. 

1. Physical Performance: Level A according to SDI A250.4. 

2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches . 

c. Face: Uncoated, cold-rolled steel sheet, minimum thickness of 0.053 inch . 

d. Edge Construction: Model 1, Full Flush. 

e. Core: Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, 
polyisocyanurate, mineral-board, or vertical steel-stiffener core at manufacturer's discretion. 

3. Frames: 

a. Materials: Uncoated, steel sheet, minimum thickness of 0.053 inch . 

b. Construction: Full profile welded. 

4. Exposed Finish: Prime. 
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2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Construct exterior doors and frames to comply with the standards indicated for materials, fabrication, 
hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

B. Maximum-Duty Doors and Frames: SDI A250.8, Level 4. All  Exterior Locations.. 

1. Physical Performance: Level A according to SDI A250.4. 

2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches  

c. Face: Metallic-coated steel sheet, minimum thickness of 0.067 inch , with minimum A40 
coating. 

d. Edge Construction: Model 1, Full Flush. 

e. Core: Polystyrene. 

1) Thermal-Rated Doors: Provide doors fabricated with thermal-resistance value (R-
value) of not less than 2.1 deg F x h x sq. ft./Btu  when tested according to ASTM C 
1363. 

3. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 inch , with minimum A40 
coating. 

b. Construction: Full profile welded. 

4. Exposed Finish: Prime. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042 inch thick. 

2.6 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed 
applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or 
surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B. 

D. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 
1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B. 

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 
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F. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-
metal frames of type indicated. 

G. Grout: ASTM C 476, except with a maximum slump of 4 inches , as measured according to ASTM C 143/C 
143M. 

H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers 
manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively; passing ASTM E 136 for combustion characteristics. 

I. Glazing: Comply with requirements in Section 088000 "Glazing." 

J. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil dry film thickness per coat. 
Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

2.7 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form metal to 
required sizes and profiles, with minimum radius for metal thickness. Where practical, fit and assemble 
units in manufacturer's plant. To ensure proper assembly at Project site, clearly identify work that cannot 
be permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Fire Door Cores: As required to provide fire-protection  ratings indicated. 

2. Vertical Edges for Single-Acting Doors: Provide beveled or square edges at manufacturer's 
discretion. 

3. Top Edge Closures: Close top edges of doors with inverted closures of same material as face 
sheets. 

4. Bottom Edge Closures: Close bottom edges of doors where required for attachment of weather 
stripping with end closures or channels of same material as face sheets. 

5. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit moisture to 
escape. Seal joints in top edges of doors against water penetration. 

6. Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 
for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on 
which astragal is mounted or as required to comply with published listing of qualified testing 
agency. 

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling limitations, 
provide alignment plates or angles at each joint, fabricated of same thickness metal as frames. 

1. Sidelight Frames: Provide closed tubular members with no visible face seams or joints, fabricated 
from same material as door frame. Fasten members at crossings and to jambs by butt welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 
otherwise indicated. 

3. Jamb Anchors: Provide number and spacing of anchors as follows: 

a. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of frame. 
Space anchors not more than 32 inches o.c. and as follows: 
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1) Three anchors per jamb up to 60 inches high. 

2) Four anchors per jamb from 60 to 90 inches high. 

3) Five anchors per jamb from 90 to 96 inches high. 

4) Five anchors per jamb plus one additional anchor per jamb for each 24 inches or 
fraction thereof above 96 inches high. 

4. Head Anchors: Two anchors per head for frames more than 42 inches wide and mounted in metal-
stud partitions. 

5. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. 
Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 

E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised hardware; 
include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door 
Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-
metal work for hardware. 

F. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where indicated. Form 
corners of stops and moldings with butted or mitered hairline joints. 

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow-metal work. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each glazed lite is 
capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and 
frames. 

4. Provide loose stops and moldings on inside of hollow-metal work. 

5. Coordinate rabbet width between fixed and removable stops with glazing and installation types 
indicated. 

2.8 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with 
SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and 
field-applied coatings despite prolonged exposure. 

2.9 ACCESSORIES 

A. Louvers: Provide louvers for interior doors, where indicated, which comply with SDI 111C, with blades or 
baffles formed of 0.020-inch-thick, cold-rolled steel sheet set into 0.032-inch-thick steel frame. 
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1. Sightproof Louver: Stationary louvers constructed with inverted-V or inverted-Y blades. 

2. Fire-Rated Automatic Louvers: Louvers constructed with movable blades closed by actuating 
fusible link, and listed and labeled for use in fire-rated door assemblies of type and fire-resistance 
rating indicated by same qualified testing and inspecting agency that established fire-resistance 
rating of door assembly. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and 
dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware. 

3.3 INSTALLATION 

A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place. Comply 
with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. Comply with SDI A250.11 
or NAAMM-HMMA 840 as required by standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors 
are set. After wall construction is complete, remove temporary braces, leaving surfaces smooth and 
undamaged. 

a. At fire-rated openings, install frames according to NFPA 80. 

b. Where frames are fabricated in sections because of shipping or handling limitations, field 
splice at approved locations by welding face joint continuously; grind, fill, dress, and make 
splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable stops located on secure side of opening. 

d. Install door silencers in frames before grouting. 

e. Remove temporary braces necessary for installation only after frames have been properly 
set and secured. 

f. Check plumb, square, and twist of frames as walls are constructed. Shim as necessary to 
comply with installation tolerances. 

g. Field apply bituminous coating to backs of frames that will be filled with grout containing 
antifreezing agents. 

2. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 
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3. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, twist, and 
plumb to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch , measured at door rabbet on a line 90 degrees from 
jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch , measured at jambs on a horizontal line parallel to plane 
of wall. 

c. Twist: Plus or minus 1/16 inch , measured at opposite face corners of jambs on parallel 
lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch , measured at jambs at floor. 

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified below. Shim 
as necessary. 

1. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

2. Smoke-Control Doors: Install doors and gaskets according to NFPA 105. 

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal 
manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 
inches o.c. and not more than 2 inches o.c. from each corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. 
Leave work in complete and proper operating condition. Remove and replace defective work, including 
hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after installation. 

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and 
apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according 
to manufacturer's written instructions. 

END OF SECTION 081113 
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SECTION - 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid-core doors  with wood-veneer faces. 

2. Factory finishing flush wood doors. 

3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Requirements: 

1. Section 088000 "Glazing" for glass view panels in flush wood doors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of door. Include details of core and edge construction and trim for openings. 
Include factory-finishing specifications. 

B. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches , for each 
material and finish. For each wood species and transparent finish, provide set of three Samples 
showing typical range of color and grain to be expected in finished Work. 

2. Corner sections of doors, approximately 8 by 10 inches , with door faces and edges representing 
actual materials to be used. 

a. Provide Samples for each species of veneer and solid lumber required. 

b. Finish veneer-faced door Samples with same materials proposed for factory-finished doors. 

3. Frames for light openings, 6 inches long, for each material, type, and finish required. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is a certified participant in AWI's Quality 
Certification Program. 
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B. Vendor Qualifications: A vendor that is certified for chain of custody by an FSC-accredited certification 
body. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in cardboard cartons and wrap bundles of doors in plastic sheeting. 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature 
and humidity conditions at occupancy levels during remainder of construction period. 

B. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, and HVAC system is operating and maintaining temperature between 
60 and 90 deg F and relative humidity between 25 and 55 percent during remainder of construction period. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch span. 

2. Warranty shall also include installation and finishing that may be required due to repair or 
replacement of defective doors. 

3. Warranty Period for Solid-Core Exterior Doors: Five years from date of Substantial Completion. 

4. Warranty Period for Solid-Core Interior Doors: Life of installation. 

5. Warranty Period for Hollow-Core Interior Doors: Two year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. Graham Wood Doors; ASSA ABLOY Group company. 

2. Marshfield DoorSystems, Inc;Wood Veneered Doors. 

3. VT Industries Inc. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with AWI's, AWMAC's, and WI's 
"Architectural Woodwork Standards." 
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1. Provide AWI Quality Certification Labels indicating that doors comply with requirements of grades 
specified. 

B. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a qualified testing 
agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 
or UL 10C. 

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide 
certification by a qualified testing agency that doors comply with standard construction 
requirements for tested and labeled fire-rated door assemblies except for size. 

2. Cores: Provide core specified or mineral core as needed to provide fire-protection rating indicated. 

3. Edge Construction: Provide edge construction with intumescent seals concealed by outer stile. 
Comply with specified requirements for exposed edges. 

4. Pairs: Provide fire-retardant stiles that are listed and labeled for applications indicated without 
formed-steel edges and astragals. Provide stiles with concealed intumescent seals. Comply with 
specified requirements for exposed edges. 

5. Pairs: Provide formed-steel edges and astragals with intumescent seals. 

a. Finish steel edges and astragals with baked enamel same color as doors. 

b. Finish steel edges and astragals to match door hardware (locksets or exit devices). 

C. Particleboard-Core Doors: 

1. Particleboard: ANSI A208.1, Grade LD-2. 

2. Blocking: Provide wood blocking in particleboard-core doors as follows: 

a. 5-inch top-rail blocking, in doors indicated to have closers. 

b. 5-inch bottom-rail blocking, in exterior doors and doors indicated to have kick, mop, or armor 
plates. 

c. 5-inch midrail blocking, in doors indicated to have exit devices. 

3. Provide doors with glued-wood-stave or structural-composite-lumber cores instead of particleboard 
cores for doors indicated to receive exit devices. 

D. Mineral-Core Doors: 

1. Core: Noncombustible mineral product complying with requirements of referenced quality standard 
and testing and inspecting agency for fire-protection rating indicated. 

2. Blocking: Provide composite blocking with improved screw-holding capability approved for use in 
doors of fire-protection ratings indicated as follows: 

a. 5-inch top-rail blocking. 

b. 5-inch bottom-rail blocking, in doors indicated to have protection plates. 

c. 5-inch midrail blocking, in doors indicated to have armor plates. 

d. 5-inch midrail blocking, in doors indicated to have exit devices. 
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3. Edge Construction: At hinge stiles, provide laminated-edge construction with improved screw-
holding capability and split resistance. Comply with specified requirements for exposed edges. 

a. Screw-Holding Capability: 550 lbf  per WDMA T.M.-10. 

2.3 VENEER-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors: 

1. Grade: Premium, with Grade AA faces. 

2. Species: Select white maple. 

3. Cut: Plain sliced (flat sliced). 

4. Match between Veneer Leaves: Slip match. 

5. Assembly of Veneer Leaves on Door Faces: Running match. 

6. Pair and Set Match: Provide for doors hung in same opening or separated only by mullions. 

7. Room Match: Match door faces within each separate room or area of building. Corridor-door faces 
do not need to match where they are separated by 20 feet  or more. 

8. Room Match: Provide door faces of compatible color and grain within each separate room or area 
of building. 

9. Blueprint Match: Where indicated, provide doors with faces produced from same flitches as 
adjacent wood paneling and arranged to provide blueprint match with wood paneling. Comply with 
requirements in Section 064216 "Flush Wood Paneling." 

10. Exposed Vertical and Top Edges: Same species as faces - edge Type A. 

11. Core: Particleboard. 

12. Construction: Five or seven plies. Stiles and rails are bonded to core, then entire unit is abrasive 
planed before veneering. Faces are bonded to core using a hot press. 

13. Construction: Seven plies, either bonded or nonbonded construction. 

2.4 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements of referenced 
quality standard for fitting unless otherwise indicated. 

1. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-
WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-W, and 
hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before 
factory machining. 

2. Metal Astragals: Factory machine astragals and formed-steel edges for hardware for pairs of fire-
rated doors. 
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C. Transom and Side Panels: Fabricate matching panels with same construction, exposed surfaces, and 
finish as specified for associated doors. Finish bottom edges of transoms and top edges of rabbeted doors 
same as door stiles. 

1. Fabricate door and transom panels with full-width, solid-lumber  meeting rails. Provide factory-
installed spring bolts for concealed attachment into jambs of metal door frames. 

2.5 FACTORY FINISHING 

A. General: Comply with referenced quality standard for factory finishing. Complete fabrication, including 
fitting doors for openings and machining for hardware that is not surface applied, before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises. Stains and fillers may be omitted on 
top and bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors. 

C. Factory finish doors that are indicated to receive transparent finish. 

D. Factory finish doors where indicated in schedules or on Drawings as factory finished. 

E. Use only paints and coatings that comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from 
Various Sources Using Small-Scale Environmental Chambers." 

F. Transparent Finish: 

1. Grade: Premium. 

2. Finish: , WDMA TR-6 catalyzed polyurethane,. 

3. Staining: As selected by Architect from manufacturer's full range. 

4. Sheen: Semigloss. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware." 

B. Installation Instructions: Install doors to comply with manufacturer's written instructions and referenced 
quality standard, and as indicated. 

1. Install fire-rated doors according to NFPA 80. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 
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D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at Project site. 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors may be 
repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing. 

END OF SECTION 081416 
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SECTION - 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Access doors and frames for walls and ceilings. 

2. Floor access doors and frames. 

B. Related Requirements: 

1. Section 077200 "Roof Accessories" for roof hatches. 

1.3 ALLOWANCES 

A. Access doors and frames are part of an access door and frame allowance. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details materials, individual components and profiles, and finishes. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Source Limitations: Obtain each type of access door and frame from single source from single 
manufacturer. 

B. Flush Access Doors with Exposed Flanges 

1. Assembly Description: Fabricate door to fit flush to frame. Provide manufacturer's standard-width 
exposed flange, proportional to door size. 

2. Locations: Wall and ceiling. 

3. Door Size: Size door to provide maximum accessibility to utility being accessed.. 

4. Uncoated Steel Sheet for Door: Nominal 0.060 inch , 16 gage. 

a. Finish: Factory prime. 

5. Frame Material: Same material, thickness, and finish as door. 
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6. Hinges: Manufacturer's standard. 

7. Hardware: Latch. 

C. Hardware: 

1. Latch: Cam latch operated by ring turn with interior release. 

2.2 FLOOR ACCESS DOORS AND FRAMES 

A. Floor Doors, General: Equip each door with adjustable counterbalancing springs, heavy-duty hold-open 
arm that automatically locks door open at 90 degrees, release handle with red vinyl grip that allows for 
one-handed closure, and recessed lift handle. 
1. Basis of Design:  Nystrom FDDPV Drainable Series Floor Door 36” x 36” 

B. Watertight Steel Gutter-Frame Floor Door: Single-leaf opening. Stainless-steel channel frame forming 
gutter with NPS 1-1/2 drainage coupling and 3/16- or 1/4-inch- thick, gasket, diamond-pattern, stainless-
steel tread plate door; watertight; loading capacity to support 300-lbf/sq. ft. pedestrian live load. 

C. Hardware: Provide the following: 

1. Hinges: Heavy-duty, stainless-steel butt hinges with stainless-steel pins. 

2. Latch: Stainless-steel slam latch. 

3. Lock: Recessed hasp. No lock on exterior. Must allow exiting from the interior at all times. 

4. Hardware Material: Stainless steel, including latch and lifting mechanism assemblies, hold-open 
arms, and all brackets, hinges, pins, and fasteners. 

5. Hold Open Arm: Type 3/16 stainless steel arm that automatically locks when door is opened to 90 
degrees.  Provide release handle with red vinyl grip that releases door and allows for closure.  

D. Insulation: Urethane with liner pan. 

2.3 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel sheet 
substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

C. Rolled-Stainless-Steel Floor Plate: ASTM A 793, manufacturer's standard finish. 

D. Frame Anchors: Same type as door face. 

E. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM 
F 2329. 

2.4 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials with 
smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks, roller 
marks, rolled trade names, or roughness. 
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C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish attachment 
devices and fasteners of type required to secure access doors to types of supports indicated. 

D. Latching Mechanisms: Furnish number required to hold doors in flush, smooth plane when closed. 

1. For cylinder locks, furnish two keys per lock and key all locks alike. 

2. For recessed panel doors, provide access sleeves for each locking device. Furnish plastic 
grommets and install in holes cut through finish. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

D. Steel and Metallic-Coated-Steel Finishes: 

1. Factory Prime: Apply manufacturer's standard, fast-curing, lead- and chromate-free, universal 
primer immediately after surface preparation and pretreatment. 

2. Factory Finish: Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, 
baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry-film 
thickness of 1 mil for topcoat. 

E. Stainless-Steel Finishes: 

1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

2. Bright, Cold-Rolled, Unpolished Finish: No. 2B. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 
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END OF SECTION 083113 
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SECTION – 083323.1 – HIGH SPEED ROLLING DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. High Speed Roll-up doors. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type and size of overhead coiling door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, profiles for 
slats, and finishes. 

2. Include description of automatic closing device and testing and resetting instructions. 

B. Shop Drawings: For each installation and for special components not dimensioned or detailed in 
manufacturer's product data. 

1. Include plans, elevations, sections, and mounting details. 

2. Include details of equipment assemblies, and indicate dimensions, required clearances, method of 
field assembly, components, and location and size of each field connection. 

3. Include points of attachment and their corresponding static and dynamic loads imposed on 
structure. 

4. For exterior components, include details of provisions for assembly expansion and contraction and 
for excluding and draining moisture to the exterior. 

5. Show locations of controls, locking devices, and other accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For overhead coiling doors to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer for both installation and maintenance of units required for this Project. 
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1. Maintenance Proximity: Not more than two hours' normal travel time from Installer's place of 
business to Project site. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS, GENERAL 

A. Source Limitations: Obtain High Speed Rolling doors from single source from single manufacturer. 

1. Obtain operators and controls from High Speed Rolling door manufacturer. 

2.2 HIGH SPEED ROLLING DOOR  

A. Manufacturers: Basis of Design: Subject to compliance with requirements, provide products by the 
following: 

a. Rytec High Performance Doors:  Spiral 

b. Approved Equal. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000. One 
operation cycle is complete when a door is opened from the closed position to the fully open position and 
returned to the closed position. 

1. Include tamperproof cycle counter. 

C. Door Curtain Slats: Double walled aluminum slats are 6” high by 1-13/16” thick. Integral rubber 
weatherseal between each of the panels and 3.25” high widow slats. Door slats are connected by hinge 
system to provide additional rigidity and security to door panel. Door curtain does not require a tensioning 
system for additional win/pressure resistance. Doors which require the use of a tensioning system for 
additional wind/pressure resistance will not be accepted. 

D. Side Frames: Galvanized steel with full height weatherseal on both sides to seal against door panel. Dual 
thru-beam photo eyes mounted within door jamb.  Doors using an external coil will not be acceptable. 

E. Bottom Bar: Extruded aluminum bottom bar with electric reversing edge that reverses the door up on 
contacting an object. 

F. Counterbalance: Up to six extension springs in each side column depending on the size of the door. 
Springs assist the motor in opening the door.   Mechanical release level on side column allows door to be 
easily opened in the event of a power failure.  Doors using torsion springs for counterbalance or doors with 
springs located within a barrel will not be accepted. 

G. Drive System: Minimum 2 ho motor with variable speed AC drive which allows for soft acceleration and 
braking. Doors using a motor with a clutch or pump will not be accepted. 

H. Travel Speed: Opens at up to 60 inches per second and closes at 30 inches per second. 

I. Electrical Controls: 
1. Controller housed in a UL listed NEMA 4X rated enclosure with factory settings. 
2. Parameter changes and all door configurations can be made from the face of the control box, no 

exposure to high voltage. Control panels that require opening of the control box and reaching inside 
to make parameter changes will not be accepted. 

3. Controls include a variable speed AC drive system capable of variable speed control in both 
directions. 

4. Programmable inputs and outputs accommodate special control applications (traffic lights, horns, 
actuation devices, timing sequences, etc) without the need for additional electrical components. 

5. Self-diagnostic scrolling two-line vacuum fluorescent display provides expanded informational 
messages for straightforward installation control adjustments and error reporting. 
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6. Complete history of door for up to two years, is logged an encrypted into a USB flash drive. All 
errors have a time and date stamp for reference. 

J. Door to use rotary encoder to regulate door travel limits. Limits to be self-adjusting from floor level at the 
control panel without the use of tools.  

K. Door Track: No metal to metal contact which results in quiet low maintenance operation. 

L. Windload: Door testing indicates the door is capable of withstanding winds up to 88 mph (20 psf). 

M. Door Finish: Clear Anodized. 

2.3 MATERIALS, GENERAL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

 

2.4 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products (AMP 500-
06)" for recommendations for applying and designating finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for 
substrate construction and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install High Speed Rolling doors and operating equipment complete with necessary hardware, anchors, 
inserts, hangers, and equipment supports; according to manufacturer's written instructions and as 
specified. 

B. Install High Speed Rolling doors, hoods, controls, and operators at the mounting locations indicated for 
each door. 

C. Accessibility: Install overhead coiling doors, switches, and controls along accessible routes in compliance 
with regulatory requirements for accessibility. 

3.3 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or 
distortion. 

1. Adjust exterior doors and components to be weather-resistant. 
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B. Lubricate bearings and sliding parts as recommended by manufacturer. 

C. Adjust seals to provide tight fit around entire perimeter. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain overhead coiling doors. 

END OF SECTION 083323.1 
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SECTION - 083323 - OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-rated service doors. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type and size of overhead coiling door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, profiles for 
slats, and finishes. 

2. Include description of automatic closing device and testing and resetting instructions. 

B. Shop Drawings: For each installation and for special components not dimensioned or detailed in 
manufacturer's product data. 

1. Include plans, elevations, sections, and mounting details. 

2. Include details of equipment assemblies, and indicate dimensions, required clearances, method of 
field assembly, components, and location and size of each field connection. 

3. Include points of attachment and their corresponding static and dynamic loads imposed on 
structure. 

4. For exterior components, include details of provisions for assembly expansion and contraction and 
for excluding and draining moisture to the exterior. 

5. Show locations of controls, locking devices, and other accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For overhead coiling doors to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer for both installation and maintenance of units required for this Project. 
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1. Maintenance Proximity: Not more than two hours' normal travel time from Installer's place of 
business to Project site. 

B. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at as close to neutral 
pressure as possible according to NFPA 252 or UL 10B. 

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide 
certification by a qualified testing agency that doors comply with standard construction 
requirements for tested and labeled fire-rated door assemblies except for size. 

2. Smoke Control: Where indicated, provide doors that are listed and labeled with the letter "S" on the 
fire-rating label by a qualified testing agency for smoke- and draft-control based on testing 
according to UL 1784; with maximum air-leakage rate of 3.0 cfm/sq. ft. of door opening at 0.10-inch 
wg for both ambient and elevated temperature tests. 

C. Regulatory Requirements: Comply with applicable provisions in ICC A117.1. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS, GENERAL 

A. Source Limitations: Obtain overhead coiling doors from single source from single manufacturer. 

1. Obtain operators and controls from overhead coiling door manufacturer. 

2.2 FIRE-RATED DOOR ASSEMBLY  

A. Fire-Rated Service Door: Overhead fire-rated coiling door formed with curtain of interlocking metal slats. 

1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Cookson Company. 

b. Lawrence Roll-Up Doors, Inc. 

c. Overhead Door Corporation. 

d. Raynor. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000. One 
operation cycle is complete when a door is opened from the closed position to the fully open position and 
returned to the closed position. 

1. Include tamperproof cycle counter. 

C. Fire Rating: 1 hour. 

D. Door Curtain Material: Galvanized steel. 

E. Door Curtain Slats: Flat profile slats of 2-5/8-inch  center-to-center height. 

1. Insulated-Slat Interior Facing: Metal. 

F. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 

G. Manual Door Operator: Chain-hoist operator. 
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1. Provide operator with through-wall shaft operation. 

H. Curtain Accessories: Equip door with smoke seals, automatic closing device, push/pull handles and pull-
down strap. 

I. Door Finish: 

1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's full 
range. 

2. Interior Curtain-Slat Facing: Finish as selected by Architect from manufacturer's full range. 

2.3 MATERIALS, GENERAL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand 
wind loading indicated, in a continuous length for width of door without splices. Unless otherwise indicated, 
provide slats of thickness and mechanical properties recommended by door manufacturer for 
performance, size, and type of door indicated, and as follows: 

1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural steel sheet; complying 
with ASTM A 653/A 653M, with G90 zinc coating; nominal sheet thickness (coated) of 0.028 inch ; 
and as required. 

2. Insulation: Fill slats for insulated doors with manufacturer's standard thermal insulation complying 
with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, according 
to ASTM E 84 or UL 723. Enclose insulation completely within slat faces. 

3. Metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face, with minimum steel 
thickness of 0.010 inch . 

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material and finish 
as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow 
curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide adjustment. Provide 
removable stops on guides to prevent overtravel of curtain. 

2.5 CURTAIN ACCESSORIES 

A. Smoke Seals: Equip each fire-rated door with replaceable smoke-seal perimeter gaskets or brushes for 
smoke and draft control as required for door listing and labeling by a qualified testing agency. 

B. Push/Pull Handles: Equip each push-up-operated or emergency-operated door with lifting handles on each 
side of door, finished to match door. 

C. Pull-Down Strap: Provide pull-down straps for doors more than 84 inches high. 

2.6 COUNTERBALANCING MECHANISM 

A. General: Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-
tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel 
connected to top of curtain with barrel rings. Use grease-sealed bearings or self-lubricating graphite 
bearings for rotating members. 
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B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, structural-quality, 
seamless or welded carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain 
without distortion of slats and to limit barrel deflection to not more than 0.03 in./ft. of span under full load. 

C. Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion springs. Size springs 
to counterbalance weight of curtain, with uniform adjustment accessible from outside barrel. Secure ends 
of springs to barrel and shaft with cast-steel barrel plugs. 

1. Fire-Rated Doors: Equip with auxiliary counterbalance spring and prevent tension release from 
main counterbalance spring when automatic closing device operates. 

D. Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel, sized to hold 
fixed spring ends and carry torsional load. 

E. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate. 

2.7 MANUAL DOOR OPERATORS 

A. General: Equip door with manual door operator by door manufacturer. 

B. Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket wheel and guard, and gear-
reduction unit with a maximum 25-lbf  force for door operation. Provide alloy-steel hand chain with chain 
holder secured to operator guide. 

2.8 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products (AMP 500-
06)" for recommendations for applying and designating finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

2.9 STEEL AND GALVANIZED-STEEL FINISHES 

A. Factory Prime Finish: Manufacturer's standard primer, compatible with field-applied finish. Comply with 
coating manufacturer's written instructions for cleaning, pretreatment, application, and minimum dry film 
thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for 
substrate construction and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, 
inserts, hangers, and equipment supports; according to manufacturer's written instructions and as 
specified. 

B. Install overhead coiling doors, hoods, controls, and operators at the mounting locations indicated for each 
door. 
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C. Accessibility: Install overhead coiling doors, switches, and controls along accessible routes in compliance 
with regulatory requirements for accessibility. 

D. Fire-Rated Doors: Install according to NFPA 80. 

E. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105. 

3.3 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or 
distortion. 

1. Adjust exterior doors and components to be weather-resistant. 

B. Lubricate bearings and sliding parts as recommended by manufacturer. 

C. Adjust seals to provide tight fit around entire perimeter. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain overhead coiling doors. 

END OF SECTION 083323 
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SECTION - 083950 – BULLET RESISTANT DOORS AND FRAMES 
 
 
 
PART 1- GENERAL 
 
1.01  SUMMARY  
 

A.   This Section Includes: 
 1. Bullet-resistant steel door and frame systems. 
 2. Door hardware for bullet-resistant steel door and frame systems. 

 
B.   Related work in other sections: 

 1. Section 08 7100 - Door Hardware. 
 2. Section 08 8000 - Glazing. 
 3. Section 09 9000 - Paints and Coatings. 

 
1.02 REFERENCES 
 

A. AISC Manual of Steel Construction; American Institute of Steel Construction. 
B. AISI Cold Formed Steel Design Manual; American Iron and Steel Institute. 
C. ASTM A 366 - Standard Specification for Steel, Carbon, Cold-Rolled Sheet, Commercial Quality. 
D. ASTM A 569 - Standard Specification for Steel, Carbon, (0.15 Maximum Percent), Hot-Rolled Sheet and Strip, 

Commercial Quality. 
E. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy-

Coated (Galvannealed) by the Hot Dip Process. 
F.  HMMA 840 – 99, Installation and Storage of Hollow Metal Doors and Frames; Hollow Metal Manufacturers 

Association. 
G. TM5-855-1 - Fundamentals of Design for Conventional Weapons; Department of the Army. 
H. UL 752 – 00, 10th Edition, Bullet Resistant Equipment. 

 
1.03 SYSTEM DESCRIPTION 
  

A. Design requirements:  Comply with applicable recommendations of the following: 
1. AISC Manual of Steel Construction. 
2. AISI Cold Formed Steel Design Manual. 
3. TM5-855-1. 
 

B. Performance requirements: 
1. Bullet resistance requirements:  Withstand bullet resistance level as follows, in accordance with 

and tested by UL 752, and consistent with ASTM F1450, Section 7.1, “Bullet Penetration”: 
 

a. Level 4:  High Power Rifle have a .30 caliber lead core soft point projectile. 
 

2. Bullet resistance ratings:  Test assemblies in accordance to meet UL 752 for specified ratings. 
 

 
 
1.04 QUALITY ASSURANCE 
 

A. Qualifications: 
1. Manufacturer:  Minimum five (5) years documented experience producing products specified in this 

section. 
2. Installer:  Minimum five (5) years documented experience installing products specified in this section. 

 
1.05 SUBMITTALS 
 

A. Submit under provisions of Section 013300. 
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B. Shop drawings:  Indicate capability of door and frame assemblies to meet requirements of design data; include 
the following: 
1. Door and frame elevations and sections. 
2. Location and details of all openings; include door hanging and latching hardware in a schedule. 
3. Material types, gauges, locations, and fabrication details of system components; include all 

reinforcements. 
 

C. Quality assurance submittals: 
1. Design data:  Bullet resistance for specific project conditions, certifying system conformance to specified 

performance requirements; bullet resistance system to bear the label of the recognized testing agency 
having a factory classification inspection services. 

2. Certificates:  Contractor's certification that: 
a. Products of this section, as provided, meet or exceed specified requirements. 
b. Manufacturer of products of this section meets specified qualifications. 
c. Installer of products of this section meets specified qualifications. 

3. Manufacturer's instructions:  Printed installation and adjusting instructions for systems. 
 

D. Closeout submittals:  Warranty documents, issued and executed by manufacturer of systems, countersigned by 
Contractor. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 
 

A. Store units in accordance with requirements of HMMA 840. 
      

B. Remove wraps or covers from doors and frames upon delivery at the building site; clean and touch-up scratches 
or disfigurement caused by shipping or handling promptly with rust inhibitive primer. 

 
C. Store units on planks in a dry location; store doors in a vertical position spaced by blocking. 

 
D. Store units covered to protect them from damage, but permitting air circulation. 

 
1.07 WARRANTY 
 

A. Manufacturer's warranty:  Furnish system manufacturer's standard 2-year warranty against defects in product 
workmanship and materials. 

 
 
 
PART 2- PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. C.R. Laurence Co., Inc. (CRL) 
B. Megamet Industries, Inc: Model 519 or 525 (as applicable to meet performance specified.) 
C. Armortex 

 
 
2.02 MATERIALS 
 

A. Steel sheet:  One of the following: 
1. Cold-rolled steel sheet conforming to ASTM A 366, commercial quality. 
2. Hot-rolled steel sheet conforming to ASTM A 569, pickled and oiled, commercial quality. 

 
B. Galvanized steel sheet:  ASTM A 653/A 653M, minimum G90 zinc coating. 

 
C. Insulating material:  One of the following: 

1. Glass fiber. 
2. Rock wool. 
3. Polyurethane foam. 
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D. Glazing for lites is specified in Section 088000. 
 

E. Primer:  Manufacturer's standard. 
 
2.03 COMPONENTS 
 

A. Doors:  Fabricate in accordance with Architect-approved shop drawings, and as follows: 
1. Thickness:   

a. 1-3/4 inches (44 mm) minimum. 
 

2. Face sheets: 
a. Doors for interior use:  Steel sheet. Provide face thickness as required to meet ballistic 

performance level. Complying with ASTM A568. 
b. Visible seams on face sheets not permitted. 
 

3. Core: 
a. Stiffen face sheets with continuous vertical sections, formed of steel sheet, which, upon 

assembly, span full thickness of interior space between door faces. 
b. Spot-weld stiffeners to both face sheets. 
c. Fill spaces between stiffeners with insulating material. 
d. Internal construction shall be proprietary as required to meet ballistic performance level specified. 
 

4. Vertical edges: 
a. Join face sheets at vertical edges by continuous welding: 

1) Join door faces by continuous weld on each edge, extending full door height. 
2) Grind, fill, and dress welds to provide smooth flush surface. 

b. Form edge profiles both vertical edges of doors as follows: 
1) Single acting swing doors:  Bevel 1/8 inch in 2 inches (3.17 mm in 50 mm). 

c. Visible seams on vertical edges not permitted. 
 

5. Horizontal edges: 
a. Close top and bottom edges of doors with inverted continuous recessed steel channels, 12 gauge 

minimum; spot-weld channels to both door faces. 
b. Provide openings in bottom closure of exterior doors to permit escape of entrapped moisture. 
c. Provide additional flush closing channel at top edge of exterior doors; spot-weld channel to both 

door faces. 
d. Provide additional flush closing channel at bottom edge of doors to receive weatherstripping; 

spot-weld channel to both door faces. 
 

6. Hardware preparation: 
a. Mortise, reinforce, drill, and tap doors at factory for fully templated mortised hardware only, in 

accordance with approved hardware schedule and supplied templates. 
b. Provide reinforcing plates at surface-mounted or non-templated hardware locations. 

 
B. Moldings and stops: 

1. Fabricate of same material as door face material, gauge in accordance with Architect-approved shop 
drawings. 

2. Provide moldings to secure glazing for doors specified or scheduled to have glazed openings in 
accordance with opening sizes indicated on Architect-approved shop drawings. 

3. Weld fixed moldings to door on security side. 
4. Provide loose stops, countersunk for fasteners; secure stops to opening with fasteners of size, type, and 

spacing indicated on Architect-approved shop drawings. 
5. Form moldings with mitered corner joints. 
 

 
C. Glazed lites:  Factory-assemble lites in doors indicated to have lites, using glazing materials specified in Section 

08800; field assembly not permitted. 
 

D. Frames:  Fabricate in accordance with Architect-approved shop drawings, and as follows: 
1. Frames for interior use:  Fabricate from steel sheet, minimum 14 gauge thickness or no less than 

required to meet the specified ballistic performance level. 
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2. Provide bullet resistant plating or composite within frame as required to meet ballistic performance level 
specified. 

2. Form frame members straight, and of uniform profile through lengths in accordance with frame schedule 
and approved shop drawings. 

3. Stops:  Form integral stops minimum 5/8 inch (15.8 mm) in depth. 
4. Fabricate frames as welded units with integral trim, of sizes and profiles indicated on approved shop 

drawings. 
a. Weld contact edges of joints closed tight. 
b. Miter perimeter trim faces and weld continuously. 

5. When shipping limitations so dictate, fabricate frames for large openings in sections designed for 
assembly in the field; install alignment plates or angles, of same material and gage as frame, at each 
joint. 

6. Hardware preparation: 
a. Mortise, reinforce, drill, and tap frames at factory for fully templated mortised hardware only, in 

accordance with approved hardware schedule and supplied templates. 
b. Provide reinforcing plates at surface-mounted or non-templated hardware locations. 

7. Floor anchors: 
a. Fabricate of material indicated on Architect-approved shop drawings; minimum 18 gauge. 
b. Weld anchors inside each jamb for floor anchorage. 

8. Jamb anchors: 
a. Fabricate of material indicated on Architect-approved shop drawings; weld anchors inside each 

jamb for wall anchorage. 
b. Provide anchor types for indicated adjacent wall construction. 

9. Plaster guards:  Fabricate from minimum 26 gauge galvanized steel; weld in place at hardware mortises 
on frames to be set in masonry or concrete openings. 

10. Provide welded frames with temporary steel spreader welded to jamb feet for bracing during shipping 
and handling. 

 
2.04 FINISHES 
 

A. Shop priming: 
1. After fabrication, fill and sand tool marks and surface blemishes on both faces and both vertical edges 

smooth and free from irregularities. 
2. Treat for paint adhesion, then apply primer to all accessible surfaces; allow to cure prior to shipment. 

 
 
PART 3- EXECUTION 
 
3.01 EXAMINATION 
 

A. Verification of conditions: 
1. Prior to installation, check and correct frames for size, swing, squareness, alignment, twist and plumb. 
2. Verify openings are in accordance with approved shop drawings. 

 
B. Installer's examination: 

1. Have installer of this section examine conditions under which construction activities of this section are to 
be performed, then submit written notification if such conditions are unacceptable. 

2. Transmit two copies of installer's report to Architect within 24 hours of receipt. 
3. Beginning construction activities of this section before unacceptable conditions have been corrected is 

prohibited. 
4. Beginning construction activities of this section indicates installer's acceptance of conditions. 

 
3.02 PREPARATION 
 

A. Remove steel spreaders from welded frames prior to installation; use of spreaders for installation purposes not 
permitted. 

 
3.03 INSTALLATION 
 

A. Install units in accordance with Architect-approved shop drawings, manufacturer's printed installation 
instructions, requirements of HMMA 840, and requirements of UL 752. 
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B. Oversize assemblies: 

1. Weld field joints in accordance with AWS D1.1 and approved shop drawings. 
2. Finish exposed field welds smooth; touch-up with rust inhibitive primer. 

 
C. Finish surfaces having abrasion damage smooth; touch-up with rust inhibitive primer. 

 
F. Site tolerances:  Do not exceed the following installation tolerances: 

1. Squareness:  Plus or minus 1/16 inch (1.6 mm) measured on a line, 90 degrees from one jamb, at the 
upper corner of the frame at the other jamb. 

2. Alignment:  Plus or minus 1/16 inch (1.6 mm) measured on jambs on a horizontal line parallel to the 
plane of the wall. 

3. Twist:  Plus or minus 1/16 inch (1.6 mm) measured at face corners of jambs on parallel lines 
perpendicular to the plane of the wall. 

4. Plumb:  Plus or minus 1/16 inch (1.6 mm) measured on the jamb at the floor. 
 

 
3.04 ADJUSTING 
 

A. Adjust installed doors for correct swings and site tolerances. 
 

 
END OF SECTION 083950 
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior and interior storefront framing. 
2. Exterior and interior manual-swing entrance doors and door-frame units. 
3. Storefront framing for ribbon walls. 
4. Storefront framing for punched openings. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

B. Sustainability Submittals: 
 

1. Product Data and certification letter indicating percentages by weight of Post-Consumer and Pre-
Consumer recycled content for products having recycled content.  Include statement indicating 
materials costs for each product having recycled content.  Recycled content information source is 
to be provided in the form of Manufacturer’s publications or on Manufacturer’s letterhead.  

2. Product Data for Credit IEQ 4.1: For glazing sealants used inside the weatherproofing system, 
documentation including printed statement of VOC content. 

C. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, sections, full-
size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining moisture 
occurring within the assembly to the exterior. 

2. Include full-size isometric details of each vertical-to-horizontal intersection of aluminum-framed 
entrances and storefronts, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

3. Show connection to and continuity with air barriers. 
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4. Provide electronic copy of manufacturer’s published standard installation instructions for each 
system. 

D. Samples for Initial Selection: For units with factory-applied color finishes. 

E. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes. 

F. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-inch (300-
mm) lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

G. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing fabrication and 
assembly of entrance door hardware, as well as procedures and diagrams. Coordinate final entrance door 
hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, 
and finish of entrance door hardware. 

H. Delegated-Design Submittal: For aluminum-framed entrances and storefronts indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction Mockup Testing Submittals (required only at storefront used in exterior walls): 

1. Testing Program:  See Section 019117. 
2. Test Reports:  Prepared by BFCx. 

B. Qualification Data:  For Installer and laboratory mockup testing agency.  Provide certificate from approved 
manufacturer that installer is a certified installer and meets the criteria established by the manufacturer 
with regard to training, quality assurance and warranty enforcement. 

C. Energy Performance Certificates:  For aluminum-framed entrances and storefronts, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  NFRC-certified energy performance values for each aluminum-framed 
entrance and storefront. 

D. Product Test Reports:  For aluminum-framed entrances and storefronts, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 

E. Quality-Control Program:  Developed specifically for Project, including fabrication and installation, 
according to recommendations in ASTM C 1401.  Include periodic quality-control reports. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties:  For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For aluminum-framed entrances and storefronts to include in maintenance manuals. 
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B. Final Energy Performance Certificates:  For aluminum-framed entrances and storefronts, accessories, and 
components, from manufacturer as installed. 

1. Basis for Certification:  NFRC-certified energy performance values for each aluminum-framed 
entrance and storefront based on 2009 IECC Section 303.1.3 certifying compliance with NFRC 100 
and NFRC 200. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

B. Laboratory Mockup Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing 
indicated  and accredited by IAS or ILAC Mutual Recognition Arrangement as complying with 
ISO/IEC 17025.. 

C. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated  and accredited by 
IAS or ILAC Mutual Recognition Arrangement as complying with ISO/IEC 17025. 

D. Product Options:  Information on Drawings and in Specifications establishes requirements for aesthetic 
effects and performance characteristics of assemblies.  Aesthetic effects are indicated by dimensions, 
arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one 
another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's 
approval.  If changes are proposed, submit comprehensive explanatory data to Architect for review. 

1.8 MOCKUPS 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical wall area as shown on Drawings. 
2. Testing shall be performed on mockups according to requirements in "Field Quality Control" Article 

and sections 019115 & 019117. 
3. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 
4. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of aluminum-framed entrances 
and storefronts that do not comply with requirements or that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 
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B. Special Finish Warranty:  Standard form in which manufacturer agrees to repair finishes or replace 
aluminum that shows evidence of deterioration of factory-applied finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance:  Comply with performance requirements specified, as determined by testing of 
aluminum-framed entrances and storefronts representing those indicated for this Project without failure 
due to defective manufacture, fabrication, installation, or other defects in construction. 

1. Aluminum-framed entrances and storefronts shall withstand movements of supporting structure 
including, but not limited to, story drift, twist, column shortening, long-term creep, and deflection 
from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads:  As indicated on Drawings. 
2. Other Design Loads:  As indicated on Drawings. 

D. Deflection of Framing Members:  At design wind pressure, as follows: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 inches 
(4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater than 13 feet 6 inches 
(4.1 m) or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19.1 mm), 
whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to amount not exceeding that which reduces glazing 
bite to less than 75 percent of design dimension and that which reduces edge clearance between 
framing members and glazing or other fixed components to less than 1/8 inch (3.2 mm). 

a. Operable Units:  Provide a minimum 1/16-inch (1.6-mm) clearance between framing 
members and operable units. 

E. Structural:  Test according to ASTM E 330 as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not evidence 
deflection exceeding specified limits. 
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2. When tested at 150 percent of positive and negative wind-load design pressures, assemblies, 
including anchorage, do not evidence material failures, structural distress, or permanent 
deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations:  As required by design wind velocity, but not less than 10 seconds. 

F. Air Infiltration:  Test according to ASTM E 283 for infiltration as follows: 

1. Fixed Framing and Glass Area: 

a. Maximum air leakage of 0.06 cfm/sq. ft. (0.30 L/s per sq. m) at a static-air-pressure 
differential of 6.24 lbf/sq. ft. (300 Pa). 

2. Entrance Doors: 

a. Pair of Doors:  Maximum air leakage of 1.0 cfm/sq. ft. (5.08 L/s per sq. m) at a static-air-
pressure differential of 1.57 lbf/sq. ft. (75 Pa). 

b. Single Doors:  Maximum air leakage of 0.5 cfm/sq. ft. (2.54 L/s per sq. m) at a static-air-
pressure differential of 1.57 lbf/sq. ft. (75 Pa). 

G. Water Penetration under Static Pressure:  Test according to ASTM E 331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested according to 
a minimum static-air-pressure differential of 20 percent of positive wind-load design pressure, but 
not less than 8 lbf/sq. 

H. Water Penetration under Dynamic Pressure:  Test according to AAMA 501.1 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested at dynamic 
pressure equal to 20 percent of positive wind-load design pressure, but not less than 8 lbf/sq. 

2. Maximum Water Leakage:  According to AAMA 501.1.  Water leakage does not include water 
controlled by flashing and gutters, or water that is drained to exterior. 

I. Seismic Performance:  Aluminum-framed entrances and storefronts shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7 

 
1. Vertical Interstory Movement:  Complying with criteria for passing based on building occupancy 

type when tested according to AAMA 501.7 at design displacement and 1.5 times the design 
displacement. 

J. Energy Performance:  Certify and label energy performance according to NFRC as follows: 

1. Thermal Transmittance (U-factor):  Fixed glazing and framing areas shall have U-factor of not more 
than 0.45 Btu/sq. ft. x h x deg F (2.55 W/sq. m x K) as determined according to NFRC 100. 

2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain 
coefficient of no greater than 0.40 as determined according to NFRC 200. 

3. Condensation Resistance:  Fixed glazing and framing areas shall have an NFRC-certified 
condensation resistance rating of no less than 45 as determined according to NFRC 500. 

K. Noise Reduction:  Test according to ASTM E 90, with ratings determined by ASTM E 1332, as follows. 

1. Outdoor-Indoor Transmission Class:  Minimum 35. 

L. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature 
changes: 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces. 
2. Thermal Cycling:  No buckling; stress on glass; sealant failure; excess stress on framing, anchors, 

and fasteners; or reduction of performance when tested according to AAMA 501.5. 
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a. High Exterior Ambient-Air Temperature:  That which produces an exterior metal-surface 
temperature of 180 deg F (82 deg C). 

b. Low Exterior Ambient-Air Temperature:  0 deg F (minus 18 deg C). 
c. Interior Ambient-Air Temperature:  75 deg F (24 deg C). 

2.2 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Kawneer North America 
“Trifab 400” or comparable product by one of the following: 

1. Arcadia, Inc. 
2. EFCO Corporation. 
3. United States Aluminum. 
4. Oldcastle Building Envelpoe. 

B. Source Limitations:  Obtain all components of aluminum-framed entrance and storefront system, including 
framing and accessories, from single manufacturer. 

2.3 FRAMING 

A. Framing Members:  Manufacturer's extruded- or formed-aluminum framing members of thickness required 
and reinforced as required to support imposed loads. 

1. Construction:  Thermally broken. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
3. Glazing Plane:  As indicated on drawings. 
4. Finish:  High-performance organic finish. 
5. Fabrication Method:  Field-fabricated stick system. 

B. Backer Plates:  Manufacturer's standard, continuous backer plates for framing members, if not integral, 
where framing abuts adjacent construction. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, 
nonferrous shims for aligning system components. 

D. Materials: 

1. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated. 

a. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes:  ASTM B 429/B 429M. 
d. Structural Profiles:  ASTM B 308/B 308M. 

2. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment.  
Select surface preparation methods according to recommendations in SSPC-SP COM, and 
prepare surfaces according to applicable SSPC standard. 

a. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
b. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
c. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.4 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation. 
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1. Door Construction:  2-inch (50.8-mm) overall thickness, with minimum 0.188-inch- (4.8-mm- thick, 
extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with reinforcing 
brackets that are deeply penetrated and fillet welded. 

2. Door Design:  Medium stile; 3-1/2-inch (88.9-mm) nominal width] . 
3. Glazing Stops and Gaskets:  Snap-on, extruded-aluminum stops and preformed gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

2.5 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware:  Hardware not specified in this Section is specified in Section 087100 "Door 
Hardware." 

2.6 GLAZING 

A. Glazing:  Comply with Section 088000 "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, resilient 
elastomeric glazing gaskets, setting blocks, and shims or spacers. 

2.7 ACCESSORIES 

A. Fasteners and Accessories: Stainless steel fasteners and accessories compatible with adjacent materials 
and engineered for attachment to building structure.  Include Engineer’s calculations for each unique frame 
and structural attachment. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and 
structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system, fabricated from 300 series stainless steel. 

B. Anchors:  Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that accommodate 
fabrication and installation tolerances in material and finish compatible with adjoining materials and 
recommended by manufacturer. 

1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing 
compatible with adjacent materials.  Utilize high performance integrated flashing at sill.  Sill flashing is to 
be designed to retain storefront system without the use of fasteners which penetrate the flashing after it is 
installed. 

D. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except 
containing no asbestos, formulated for 30-mil (0.762-mm) thickness per coat. 

2.8 FABRICATION 

A. Form aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  
Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding. 
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C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted (hairline) joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to maintain 

required glazing edge clearances. 
5. Provisions for field replacement of glazing from interior for vision glass and exterior for spandrel 

glazing. 
6. Fasteners, anchors, and connection devices that are concealed. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

E. Storefront Framing:  Fabricate components for assembly using shear-block or screw-spline system as 
required by engineering calculations. 

F. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and for 
installing entrance door hardware. 

1. At exterior and interior doors, provide compression weather stripping at fixed stops. 

G. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable strip and 
mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

H. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest extent 
possible. 

I. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings. 

2.9 ALUMINUM FINISHES 

A. High-Performance Organic Finish:  Three-coat fluoropolymer finish complying with AAMA 2605 and 
containing not less than 70 percent PVDF or FEVE resin by weight in both color coat and clear topcoat.  
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

2.10 SOURCE QUALITY CONTROL 

A. Structural Sealant:  Perform quality-control procedures complying with ASTM C 1401 recommendations 
including, but not limited to, assembly material qualification procedures, sealant testing, and assembly 
fabrication reviews and checks. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's written 
instructions to ensure compatibility and adhesion.  Preparation includes, but is not limited to, cleaning and 
priming surfaces. 

3.3 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion.  Joints exceeding 1/32” in mis-

alignment or fit will be rejected. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints watertight unless otherwise indicated.  Caulk joints shall be a 

minimum 3/8” or as determined by engineering calculations. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by painting 
contact surfaces with materials recommended by manufacturer for this purpose or by installing 
nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 "Joint 
Sealants" to produce weathertight installation.  Install continuous sill members and flashing with a properly 
engineered sealant joint. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion.  Adjust weather-stripping 
contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Section 088000 "Glazing." 

G. Install weatherseal sealant according to Section 079200 "Joint Sealants" and according to sealant 
manufacturer's written instructions to produce weatherproof joints.  Install joint filler behind sealant as 
recommended by sealant manufacturer. 

H. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather stripping. 
2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door hardware 

according to entrance door hardware manufacturers' written instructions using concealed fasteners 
to greatest extent possible. 

3.4 ERECTION TOLERANCES 

A. Erection Tolerances:  Install aluminum-framed entrances and storefronts to comply with the following 
maximum tolerances: 

1. Plumb:  1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
2. Level:  1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
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3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 1/2 inch 
(12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch (12.7 to 
25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) wide or 
more, limit offset from true alignment to 1/4 inch (6 mm). 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch (12.7 mm) 
over total length. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Field Quality-Control Testing:  Refer to Sections 019115 and 019117. 

C. Aluminum-framed entrances and storefronts will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.6 MAINTENANCE SERVICE 

A. Entrance Door Hardware: 

1. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance 
instructions as needed for Owner's continued adjustment, maintenance, and removal and 
replacement of entrance door hardware. 

2. Initial Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of entrance door hardware Installer.  Include quarterly 
preventive maintenance, repair or replacement of worn or defective components, lubrication, 
cleaning, and adjusting as required for proper entrance door hardware operation at rated speed 
and capacity.  Use parts and supplies that are the same as those used in the manufacture and 
installation of original equipment. 

END OF SECTION 084113 
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SECTION 08 42 43 – INTENSIVE CARE UNIT/CRITICAL CARE UNIT (ICU/CCU) ENTRANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the following types of intensive care unit/critical care unit (ICU/CCU) entrance doors: 

1. Interior, single slide, smoke rated, power operated, telescopic intensive care unit/critical care unit 
(ICU/CCU) entrance doors with sidelites. 

B. Related Sections: 

1. Division 7 Sections for caulking to the extent not specified in this section. 
2. Division 8 Section “Door Hardware” for hardware to the extent not specified in this Section. 
3. Division 8 Section Glazing for materials and installation requirements of glazing for intensive care 

unit/critical care unit (ICU/CCU) entrance doors. 
4. Division 26 and 28 Sections for electrical connections including conduit and wiring for sliding door 

operators. 
5. Division 26 and 28 Sections for access control systems and devices. 
6. Division 26 and 28 Sections for smoke and fire detection systems. 

1.3 REFERENCES 

A. References:  Refer to the version year adopted by the Authority Having Jurisdiction.    

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 101 - Life Safety Code. 
5. NFPA 105 - Installation of Smoke Door Assemblies. 

B. American National Standards Institute (ANSI). 

1. ANSI Z97.1 Standards for Safety Glazing Material Used in Buildings. 

C. Underwriters Laboratories (UL). 

1. UL 1784 – Air Leakage Test of Door Assemblies. 

D. American Society for Testing and Materials (ASTM). 

1. ASTM B221 Standard Specification for Aluminum and Aluminum Alloy Extruded Bars, Rods, Wire, 
Profiles and Tubes. 

2. ASTM B209 Standard Specification for Aluminum and Aluminum Alloy Sheet and Plate. 

E. American Architectural Manufacturers Association (AAMA). 

1. AAMA 611 Voluntary Specification for Anodized Architectural Aluminum. 

F. National Association of Architectural Metal Manufacturers (NAAMM). 
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1. Metal Finishes Manual for Architectural Metal Products. 

G. International Code Council (ICC).manufacturer’s specified requirements. 

1. IBC:  International Building Code Building Code. 
2. CBC: California Building Code. 

1.4 DEFINITIONS 

A. Activation Device: Device that, when actuated, sends an electrical signal to the door operator to activate 
the operation of the door. 

1. Knowing act: Consciously initiating the opening of a power operated door using acceptable 
methods including wall mounted switches such as push plates and controlled access devices such 
as keypads, card readers and key switches. 

B. Safety Device: A device that detects the presence of an object or person within a zone where contact could 
occur and provides a signal to stop the movement of the door. 

1.5 PERFORMANCE REQUIREMENTS 

A. General: Provide doors that have been designed and fabricated to comply with specified performance 
requirements, as demonstrated by testing manufacturer’s corresponding standard systems. 

B. Intensive care unit/critical care unit (ICU/CCU) door equipment accommodates up to 220 pounds (100 kg) 
weight of doors. 

C. Entrapment Force Requirements: 

1. Power Operated Sliding Doors: Not more than 15 lbf (67 N) required to prevent a door from closing 
when the door travel speed is at a rate not faster than 1 foot per second. 

2. Sliding doors provided with a breakaway device shall require no more than 50 lbf (222N) applied 1 
inch (25 mm) from the leading edge of the lock stile for the breakout panel to open.  
a. Full breakout entrances with guide track shall have breakout from any position except when 

door is latched. 
b. Full breakout entrances with trackless design shall have breakout from full open position 

only. 
c. Fixed sidelite entrances with trackless design shall have breakout from any position except 

when door is latched. 

D. Smoke rated ICU/CCU doors are to be certified to UL 1784 – Air Leakage Test of Door Assemblies. 

E. MicroShieldTM antimicrobial silver-based ion finish on all exposed surfaces including door pulls, door 
extrusions, rails and header to comply with the manufacturer’s specified requirements. 

1. Antimicrobial finish must permanently suppress the growth of bacteria, algae, fungus, mold and 
mildew. 

1.6 SUBMITTALS 

A. Comply with Division 01 - Submittal Procedures. 

B. Product Data:  Manufacturer's product data sheets including installation details, material descriptions, 
dimensions of individual components and profiles, fabrication, operational descriptions and finishes. 
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C. Shop Drawings:  Submit manufacturer’s shop drawings, including elevations, sections and details, 
indicating dimensions, materials, and fabrication of doors, frames, sidelites, hardware, finish, options and 
accessories. 

D. Samples: Submit manufacturer’s samples of aluminum finish. 

E. Informational Submittals:  Manufacturer's product information and applicable sustainability program credits 
that are available to contribute towards a LEED rated project certification. 

1. Credit MR 4.1 and 4.2: Manufacturer's or fabricator's certificate indicating percentage of post-
consumer recycled content by weight and pre-consumer recycled content by weight for each 
Product specified under this Section.  

F. Test Reports:  Submit certified test reports from UL, indicating doors are certified to UL 1784 – Air Leakage 
Test of Door Assemblies. 

G. Operating and Maintenance Manuals:  Provide manufacturers operating and maintenance manuals for 
each item comprising the complete door opening installation in quantity as required in Division 01, 
Closeout Submittals.  The manual to include the name, address, and contact information of the 
manufacturers providing the hardware and their nearest service representatives.  The final copies 
delivered after completion of the installation test to include spare parts list. 

H. Warranties and Maintenance:  Special warranties and maintenance agreements specified in this Section. 

1.7 QUALITY ASSURANCE 

A. Manufacturers Qualifications:  Engage qualified manufacturers with a minimum 10 years of documented 
experience in manufacturing of doors and equipment of similar to that indicated for this Project and that 
have a proven record of successful in-service performance. 

B. Installer Qualifications:  Installers, trained by the primary product manufacturers, with a minimum 5 years 
documented experience installing and maintenance of units similar in material, design, and extent to that 
indicated for this Project and whose work has resulted in construction with a record of successful in-
service performance. 

C. Source Limitations for intensive care unit/critical care unit (ICU/CCU) entrances:  Obtain each type of door, 
frame, and operator specified in this Section from a single source, same manufacturer unless otherwise 
indicated. 

D. Emergency Exit door requirements: Comply with requirements of authorities having jurisdiction for sliding 
entrance doors serving as a required means of egress. 

1.8 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings to receive intensive care unit/critical care 
unit (ICU/CCU) entrances by field measurements before fabrication and indicate on shop drawings. 

1.9 COORDINATION 

A. Coordinate sizes and locations of recesses in concrete floors for recessed tracks and thresholds if 
applicable. Concrete, reinforcement and formwork are specified in Division 03. 

B. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with connections 
to power supplies and access control system as applicable. 
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1.10 WARRANTY 

A. General Warranty:  Reference Division 01, General Requirements.  Special warranties specified in this 
Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 

B. Intensive care unit/critical care unit (ICU/CCU) entrances shall be free of defects in material and 
workmanship for a period of one (1) year from the date of substantial completion. 

C. During the warranty period a factory-trained technician shall perform service and affect repairs. 

D. During the warranty period all warranty work, including but not limited to emergency service, shall be 
performed during normal business hours. 

E. Manufacturer shall have in place a dispatch procedure that shall be available 24 hours a Day, 7 Days a 
week for emergency call back service. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Basis of Design: ASSA ABLOY Entrance Systems, 1900 Airport Road, Monroe, NC 28110. Toll Free (877) 
SPEC-123.  Phone (704) 290-5520 Fax (704 ) 290- 5555 Website www.assaabloyentrance.com contact: 
specdesk.na.aaes@assaabloy.com  

B. Approved Equal per section 012500. 

2.2 INTENSIVE CARE UNIT/CRITICAL CARE UNIT (ICU/CCU) ENTRANCES 

A. Model:  Besam VersaMaxTM Touchless ICU/CCU Telescopic Door Package (Basis of Design): 

1. Touchless, power operated, smoke rated telescopic aluminum door, frame, and sidelite. 

B. ICU/CCU  Smoke Rated Telescopic Entrance Door Configuration: 

1. Single slide, surface mounted, telescopic, fixed sidelite, ICU/CCU door system. 
a. Configuration:  Single slide, two equal panel unit with two operable leaves and no sidelites. 
b. Emergency Breakaway Capability:  Leading exterior sliding leaf only.  
c. Mounting:  Surface mounted header installed on face of wall. 

2. Dimensions: Confirm door package dimensions as indicated on Architectural drawings. 

2.3 ALUMINUM DOORS AND FRAMES 

A. Doors and Frames:  Extruded Aluminum, Alloy 6063-T5. 

1. Door panels shall have a minimum .125 inch (3.2 mm) structural wall thickness including adjoining 
horizontal members and perimeter frames where applicable. 
a. Aluminum extrusions shall allow for a factory installed, slide-in type, replaceable, smoke type 

gasket that is capable of withstanding 400o F for a minimum of 30 minutes. 
b. Self-adhesive type seals are not allowed on door stiles. 

2. Door Construction shall be by means of an integrated corner block with 3/8 inch diameter all-thread 
through bolt from each stile. 
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3. Glass Stops shall be .062 inch (15.8 mm) wall thickness and shall provide security function as a 
standard by means of a fixed non-removable exterior section with glazing to be performed from the 
interior only.  Glazing stops that allow for glass removal from the exterior shall not be deemed as 
equivalent. 
a. Beveled glass stops. 

4. Bottom rails shall be provided with a concealed adjustable sweep gasket that is capable of 
withstanding exposure to 400o F for a minimum of 30 minutes. 

5. Vertical Stiles shall be narrow stile 2-1/8 inch (54 mm). 
6. Bottom Rails shall be 10 inch (254 mm). 

B. Glass:  Glazing shall comply with ANSI Z97.1, thickness as indicated.  

1. Door Panel and Sidelite Glazing:  1/4” (6 mm) tempered, unless otherwise specified. Glazing 
Installation:  Dry glazing; wet glazing not allowed. 
a. See Division 8 Section Glazing for requirements.  

C. Door Carriers:  Manufacturer’s standard carrier assembly that allows vertical adjustment. 

1. Roller Wheels:  Two (2) steel roller wheels, 2-3/16 inch (55 mm) diameter, per active door leaf for 
operation over replaceable extruded nylon 6/6 track. Single journal with sealed oil impregnated 
bearings. 

2. Two (2) Self-aligning anti-risers per leaf. 

D. Timing Belt:  Manufacturer’s standard assembly that provides for a smooth operation. 

1. Timing belt shall sequence the opening of the first and second leaves to provide for a smooth 
operation, eliminating the “grabbing” that typically occurs with telescopic doors. 

E. Framing Members:  Provide ICU/CCU entrances as complete assemblies.  Manufacturer’s standard 
extruded aluminum framing, anchored overhead as required to support loads. 

1. Vertical Jambs shall be 1-3/4 inches (44.5 mm) by 6 inches (152.4 mm).   

F. Header:  Closed design extruded aluminum header unit extending full width of entrance unit to conceal 
door carrier assemblies, and roller track, complete with smoke seals and hinged access panel for service 
and adjustment. 

1. Size:  10 inches (254 mm) wide by 4-3/4 inches (120.7 mm) high. 
2. Hinge Point:  Continuous hinge at top of header allows for complete access for adjustments. 
3. Design:  Manufacturer’s standard closed header. 

G. Anti-Static Option:  Fabricate ICU/CCU entrances to be internally grounded to reduce static shock.  

H. Smoke rated ICU/CCU doors are to be certified to UL 1784 – Air Leakage Test of Door Assemblies. 

I. Hardware:  Provide manufacturer’s standard hardware as required for operation indicated.  

1. Breakaway arms and bottom pivot assembly shall allow panels to breakout to 90 degrees.  Force to 
breakout slider panel adjustable to a maximum 50 lbf (222 N). 
a. Magnetic catch(s) to retain breakout door panel(s) in the closed position.  

2. Latching hardware shall be provided as indicated. 
a. Positive Latch: Mortise type self-latching hookbolt, BHMA A156.5, Grade 1, with lever 

handles on each side. 
1) Lever Style:  End of lever to have a return towards door face. 
2) Electrified strike to automatically release upon activation of sliding door operator. 
3) Manual operated flush bolt to secure full breakout sidelite panel(s). 

3. Power driven open/close operation shall be provided as indicated. 
a. A power driven open/close operator activated by a touchless, knowing act type sensing 

device.  

J. Guide Track/Threshold:  Manufacturer’s threshold as indicated. 
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1. Track:  Aluminum guide track mounted to the face of the wall. 
a. Wall mounted track with attached cover, to match the finish of the door assembly. 
b. Guide track shall allow breakout from any position except when door is latched. 

2.4 SLIDING DOOR OPERATOR 

A. Door Operator and Controller:  

1. Shall be a Besam electro-mechanical controlled unit utilizing a high-efficiency, energy efficient, DC 
motor requiring a maximum of 3 amp current draw.    System has capability to operate at full 
performance well beyond brown out and high voltage line conditions (85V – 265V) sensing changes 
and adjusting automatically.  Operator shall allow an adjustable hold open time of 0 to 60 seconds. 

2. Convenience Battery: Shall be concealed in header and capable of full operation with blackout 
conditions, including sensor capabilities for minimum of 100 cycles. 

B. Microprocessor Control Box:  

1. Besam factory-adjusted configuration, with pre-set opening and closing speeds. 
2. Selector switch to be interior jamb mounted and shall allow the following functions to be engaged 

when switch is turned to the appropriate setting.  Switch shall be a multi- position rotary knob 
switch. 
a. “Off” 
b. “On” 
c. “Hold Open” doors activated and held in the full open position. 

2.5 ACTIVATION AND SAFETY CONTROL DEVICES 

A. General:  Provide the types of activation and safety devices specified, for the condition of exposure and for 
long-term, maintenance-free operation under normal traffic load for type of occupancy indicated.  
Coordinate activation and safety devices with door operation and door operator mechanisms. 

A. Knowing Act Activation: 

1. Sensor Plate:  Touchless, jamb mounted activation senor plates, black polycarbonate with white 
letters.  Microwave technology has an adjustable range of 2 inches to 24 inches. 

B. Safety Presence Sensors:   

1. Photoelectric Safety Beams:  Shall be two (2) Besam transmitter/receiver assemblies with infrared 
photoelectric beams on each side of the frame, to stop the door movement when the beam is 
broken.  Beams shall not be active when doors are fully closed. 

2. Breakout Beam:  Shall be a transmitter/receiver assembly with an infrared photoelectric beam, to 
stop the sliding door movement when the door is in the breakout position and breaks the 
photoelectric beam.  

3. Presence detecting sensors to be field installed and adjusted. 

2.6 ALUMINUM FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

B. Painted Finish:  

1. Powder coat painted to match architect’s sample. 

C. MicroShieldTM antimicrobial silver-based ion, baked-on enamel finish on all exposed surfaces including 
door pulls, door extrusions, rails and header. 
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1. Antimicrobial finish must permanently suppress the growth of bacteria, algae, fungus, mold and 
mildew by the controlled release of silver ions that attack microbes and inhibit the growth on the 
treated surfaces. 

2. Coating to be EPA registered resulting in a safe and non-toxic finish; chlorinated or synthetic 
chemical finishes will not be accepted. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for installation 
tolerances, wall and floor construction, and other conditions affecting performance. 

B. Examine roughing-in for electrical source power to verify actual locations of wiring connections. 

C. Proceed only after such discrepancies or conflicts have been resolved. 

3.2 INSTALLATION 

A. Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs and distortion. 
Rigidly secure non-movement joints. 

B. Install intensive care unit/critical care unit (ICU/CCU) entrances plumb and true in alignment with 
established lines and grades without warp or rack of framing members and doors.  Anchor securely in 
place. 

1. Install surface mounted hardware using concealed fasteners to greatest extent possible. 
2. Set headers, carrier assemblies, tracks, operating brackets and guides level and true to location 

with anchorage for permanent support. 
3. Where aluminum will contact dissimilar metals, concrete, or masonry, protect against galvanic 

action and corrosion. 
4. Where smoke rated intensive care unit/critical care unit (ICU/CCU) entrances are installed in smoke 

barriers or partitions, set framing members and header in a bed of sealant to comply with NFPA 
105. 

C. Door Operators:  Connect door operators to electrical power distribution system as specified in Division 26 
Sections. 

D. Glazing:  Glaze intensive care unit/critical care unit (ICU/CCU) entrance door panels in accordance with 
the Glass Association of North America (GANA) Glazing Manual, published recommendations of glass 
product manufacturer, and published instructions of intensive care unit/critical care unit (ICU/CCU) 
entrances manufacturer. 

E. Sealants:  Comply with requirements specified in division 7 Section “Joint Sealants” to provide weather 
tight installation. 

1. Set thresholds and framing members in full bed of sealant. 
2. Seal perimeter of framing members with sealant. 

F. Signage:  Apply signage on both sides of each door and sidelite as required by manufacturer. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturers Field Services: 
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1. Manufacturer’s representative shall provide technical assistance and guidance for installation of 
doors. 

3.4 ADJUSTING 

A. Adjust doors and hardware for smooth, safe operation. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door installation. 

B. Clean glass and metal surfaces promptly after installation. Remove excess sealants, compounds, dirt and 
other substances. Repair damages finish to match original finish. 

1. Comply with requirements in Division 08 Section Glazing for cleaning and maintaining glass. 

 

END OF SECTION 
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SECTION 084413 - GLAZED ALUMINUM CURTAIN WALLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes glazed aluminum curtain walls. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

B. Sustainability Submittals: 

1. For glazing sealants used inside the weatherproofing system, documentation including printed 
statement of VOC content. 

C. Shop Drawings: For glazed aluminum curtain walls. Include plans, elevations, sections, full-size details, 
and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining moisture 
occurring within the assembly to the exterior. 

2. Include full-size isometric details of each vertical-to-horizontal intersection of glazed aluminum 
curtain walls, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor barriers. 

4. Provide electronic copy of manufacturer’s standard installation instructions for each system. 

D. Samples for Initial Selection: For units with factory-applied color finishes. 

E. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes. 
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F. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-inch (300-
mm) lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

G. Delegated-Design Submittal: For glazed aluminum curtain walls indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Mockup Testing Submittals: 

1. Testing Program:  Developed specifically for Project. 
2. Test Reports:  Prepared by a qualified preconstruction testing agency for each mockup test. 
3. Record Drawings:  As-built drawings of preconstruction laboratory mockups showing changes 

made during preconstruction laboratory mockup testing. 

B. Qualification Data:  For Installer and laboratory mockup testing agency and field testing agency. 

C. Energy Performance Certificates:  For glazed aluminum curtain walls, accessories, and components from 
manufacturer. 

1. Basis for Certification:  NFRC-certified energy performance values for each glazed aluminum 
curtain wall. 

D. Product Test Reports:  For glazed aluminum curtain walls, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

E. Quality-Control Program:  Developed specifically for Project, including fabrication and installation, 
according to recommendations in ASTM C 1401.  Include periodic quality-control reports. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties:  For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For glazed aluminum curtain walls to include in maintenance manuals. 

B. Final Energy Performance Certificates:  For aluminum-framed entrances and storefronts, accessories, and 
components, from manufacturer as installed. 

 
1. Basis for Certification:  NFRC-certified energy performance values for each aluminum-framed 

entrance and storefront based on 2009 IECC Section 303.1.3 certifying compliance with NFRC 100 
and NFRC 200. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are certified, trained and 
approved by manufacturer and have no less than 10 years continuous operation in producing product and 
installation of similar size and scope to this project.  Prior to bid, installer shall provide a list of 10 projects, 
one for each of the past 10 years, completed using the structural sealant glazed curtainwall system that 
will be utilized on this project.  Failure to do so may constitute a non-responsive bid. 

B. Laboratory Mockup Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing 
indicated  and accredited by IAS or ILAC Mutual Recognition Arrangement as complying with 
ISO/IEC 17025. 

C. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated and accredited by 
IAS or ILAC Mutual Recognition Arrangement as complying with ISO/IEC 17025. 

D. Product Options:  Information on Drawings and in Specifications establishes requirements for aesthetic 
effects and performance characteristics of assemblies.  Aesthetic effects are indicated by dimensions, 
arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one 
another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's 
approval.  If changes are proposed, submit comprehensive explanatory data to Architect for review. 

1.8 MOCKUPS 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical wall area as shown on Drawings. 
2. Testing shall be performed on mockups according to requirements in Section 019117. 
3. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 

1.9 PRECONSTRUCTION MOCKUPS 

A. Build preconstruction mockups on project site. 

1. Size and Configuration:  As indicated on Drawings. 
2. Notify Architect seven days in advance of the dates and times when preconstruction mockups will 

be constructed and tested. 

B. Preconstruction Mockup Testing Program:  Test preconstruction mockups according to requirements in 
"Performance Requirements" Article.  Perform the following tests in the following order: 

 
1. Air Infiltration:  Refer to Section 019117. 
2. Water Penetration under Static Pressure: Refer to Section 019117. 
3. Water Penetration under Dynamic Pressure:  Refer to Section 019117. 

1.10 WARRANTY 

A. Special Assembly Warranty:  Manufacturer agrees to repair or replace components of glazed aluminum 
curtain wall that do not comply with requirements or that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty:  Standard form in which manufacturer agrees to repair finishes or replace 
aluminum that shows evidence of deterioration of factory-applied finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design glazed aluminum curtain walls. 

B. General Performance:  Comply with performance requirements specified, as determined by testing of 
glazed aluminum curtain walls representing those indicated for this Project without failure due to defective 
manufacture, fabrication, installation, or other defects in construction. 

1. Glazed aluminum curtain walls shall withstand movements of supporting structure including, but not 
limited to, story drift, twist, column shortening, long-term creep, and deflection from uniformly 
distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads:  As indicated on Drawings. 
2. Other Design Loads:  As indicated on Drawings. 

D. Deflection of Framing Members:  At design wind pressure, as follows: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 inches 
(4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater than 13 feet 6 inches 
(4.1 m) or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19.1 mm), 
whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to amount not exceeding that which reduces glazing 
bite to less than 75 percent of design dimension and that which reduces edge clearance between 
framing members and glazing or other fixed components to less than 1/8 inch (3.2 mm). 
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a. Operable Units:  Provide a minimum 1/16-inch (1.6-mm) clearance between framing 
members and operable units. 

3. Cantilever Deflection:  Where framing members overhang an anchor point, as follows: 

a. Perpendicular to Plane of Wall:  No greater than 1/240 of clear span plus 1/4-inch (6. 35-
mm) for spans greater than 11 feet 8-1/4 inches (3.6 m) or 1/175 times span, for spans less 
than 11 feet 8-1/4 inches (3.6 m). 

E. Structural:  Test according to ASTM E 330 as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not evidence 
deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, assemblies, 
including anchorage, do not evidence material failures, structural distress, or permanent 
deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations:  As required by design wind velocity, but not less than 10 seconds. 

F. Air Infiltration:  Test according to ASTM E 283 for infiltration as follows: 

1. Fixed Framing and Glass Area, including entrance doors per BYUI: 

a. Maximum air leakage of 0.06 cfm/sq. ft. (0.30 L/s per sq. m) at a static-air-pressure 
differential of 6.24 lbf/sq. ft. (300 Pa). 

G. Water Penetration under Static Pressure:  Test according to ASTM E 331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested according to 
a minimum static-air-pressure differential of 20 percent of positive wind-load design pressure, but 
not less than 10 lbf/sq. ft. 

H. Water Penetration under Dynamic Pressure:  Test according to AAMA 501.1 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested at dynamic 
pressure equal to 20 percent of positive wind-load design pressure, but not less than 10 lbf/sq. ft. 

2. Maximum Water Leakage:  According to AAMA 501.1.  Water leakage does not include water 
controlled by flashing and gutters, or water that is drained to exterior. 

I. Interstory Drift:  Accommodate design displacement of adjacent stories indicated. 

1. Design Displacement:  As indicated on Drawings. 
2. Test Performance:  Complying with criteria for passing based on building occupancy type when 

tested according to AAMA 501.4 at design displacement and 1.5 times the design displacement. 

J. Seismic Performance:  Glazed aluminum curtain walls shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout:  Complying with criteria for passing based on building 
occupancy type when tested according to AAMA 501.6 at design displacement and 1.5 times the 
design displacement. 

2. Vertical Interstory Movement:  Complying with criteria for passing based on building occupancy 
type when tested according to AAMA 501.7 at design displacement and 1.5 times the design 
displacement. 

K. Energy Performance:  Certify and label energy performance according to NFRC as follows: 

1. Thermal Transmittance (U-factor):  Fixed glazing and framing areas shall have U-factor of not more 
than 0.45 Btu/sq. ft. x h x deg F (2.55 W/sq. m x K)]  as determined according to NFRC 100. 
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2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain 
coefficient of no greater than 0.40 as determined according to NFRC 200. 

3. Condensation Resistance:  Fixed glazing and framing areas shall have an NFRC-certified 
condensation resistance rating of no less than 45 as determined according to NFRC 500. 

L. Noise Reduction:  Test according to ASTM E 90, with ratings determined by ASTM E 1332, as follows: 

1. Outdoor-Indoor Transmission Class:  Minimum 30. 

M. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature 
changes: 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces. 
2. Thermal Cycling:  No buckling; stress on glass; sealant failure; excess stress on framing, anchors, 

and fasteners; or reduction of performance when tested according to AAMA 501.5. 

a. High Exterior Ambient-Air Temperature:  That which produces an exterior metal-surface 
temperature of 180 deg F (82 deg C). 

b. Low Exterior Ambient-Air Temperature:  0 deg F (minus 18 deg C). 

2.2 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Kawneer North America “1600 
Wall System 1 and 2” or comparable product by one of the following: 

 
1. EFCO Corporation. 
2. United States Aluminum. 
3. Oldcastle Building Envelope. 
4. Wausau. 

B. Source Limitations:  Obtain all components of curtain wall system, including framing, storefront system, 
entrances and accessories, from single manufacturer. 

2.3 FRAMING 

A. Framing Members:  Manufacturer's extruded- or formed-aluminum framing members of thickness required 
and reinforced as required to support imposed loads. 

1. Construction:  Thermally broken or isolated. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
3. Glazing Plane:  As indicated on drawings. 
4. Finish:  High-performance organic finish. 
5. Fabrication Method:  Shear block system.   

B. Pressure Caps:  Manufacturer's standard aluminum components that mechanically retain glazing. 

1. Include snap-on aluminum trim that conceals fasteners. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, 
nonferrous shims for aligning system components. 

D. Materials: 

1. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated. 

a. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
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b. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes:  ASTM B 429/B 429M. 
d. Structural Profiles:  ASTM B 308/B 308M. 

2. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment.  
Select surface preparation methods according to recommendations in SSPC-SP COM, and 
prepare surfaces according to applicable SSPC standard. 

a. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
b. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
c. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.4 ENTRANCES 

A. Entrances:  Comply with Section 084113 "Aluminum-Framed Entrances and Storefronts." 

2.5 GLAZING 

A. Glazing:  Comply with Section 088000 "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, resilient 
elastomeric glazing gaskets, setting blocks, and shims or spacers. 

2.6 ACCESSORIES 

A. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and 
structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use concealed fasteners with countersunk Phillips screw heads, finished to match framing 

system], fabricated from 300 series stainless steel. 

B. Anchors:  Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that accommodate 
fabrication and installation tolerances in material and finish compatible with adjoining materials and 
recommended by manufacturer. 

1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing 
compatible with adjacent materials. 

D. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except 
containing no asbestos, formulated for 30-mil (0.762-mm) thickness per coat. 

2.7 FABRICATION 

A. Form aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  
Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding. 
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C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to maintain 

required glazing edge clearances. 
5. Provisions for field replacement of glazing from exterior vision glass and spandrel glazing. 
6. Fasteners, anchors, and connection devices that are concealed from view to greatest extent 

possible. 

D. Fabricate components to resist water penetration as follows: 

1. Internal guttering system or other means to drain water passing joints, condensation occurring 
within framing members, and moisture migrating within glazed aluminum curtain wall to exterior. 

2. Pressure-equalized system or double barrier design with primary air and vapor barrier at interior 
side of glazed aluminum curtain wall and secondary seal weeped and vented to exterior. 

E. Curtain-Wall Framing:  Fabricate components for assembly using shear-block system. 

F. Factory-Assembled Frame Units: 

1. Rigidly secure nonmovement joints. 
2. Prepare surfaces that are in contact structural sealant according to sealant manufacturer's written 

instructions to ensure compatibility and adhesion. 
3. Preparation includes, but is not limited to, cleaning and priming surfaces. 
4. Seal joints watertight unless otherwise indicated. 
5. Install glazing to comply with requirements in Section 088000 "Glazing." 

G. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings. 

2.8 ALUMINUM FINISHES 

A. High-Performance Organic Finish:  Three-coat fluoropolymer finish complying with AAMA 2605 and 
containing not less than 70 percent PVDF or FEVE resin by weight in both color coat and clear topcoat.  
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare surfaces that will contact structural sealant according to sealant manufacturer's written 
instructions to ensure compatibility and adhesion.  Preparation includes, but is not limited to, cleaning and 
priming surfaces. 
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3.3 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Where welding is required, weld components in concealed locations to minimize distortion or 

discoloration of finish.  Protect glazing surfaces from welding. 
7. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer, applying sealant or tape, or installing nonconductive spacers as 
recommended by manufacturer for this purpose. 

2. Where aluminum is in contact concrete or masonry, protect against corrosion by painting contact 
surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing members, and 
moisture migrating within glazed aluminum curtain wall to exterior. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion.  Adjust weather-stripping 
contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Section 088000 "Glazing." 

1. Prepare surfaces that will contact structural sealant according to sealant manufacturer's written 
instructions to ensure compatibility and adhesion.  Preparation includes, but is not limited to, 
cleaning and priming surfaces. 

G. Install weatherseal sealant according to Section 079200 "Joint Sealants" and according to sealant 
manufacturer's written instructions to produce weatherproof joints.  Install joint filler behind sealant as 
recommended by sealant manufacturer. 

3.4 ERECTION TOLERANCES 

A. Erection Tolerances:  Install glazed aluminum curtain walls to comply with the following maximum 
tolerances: 

1. Plumb:  1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
2. Level:  1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 1/2 inch 
(12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch (12.7 to 
25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) wide or 
more, limit offset from true alignment to 1/4 inch (6 mm). 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch (12.7 mm) 
over total length. 
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3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Test Area:  Perform tests on representative areas of glazed aluminum curtain walls. 

C. Field Quality-Control Testing:  See Sections 019115 and 019117 for testing requirements. 

D. Glazed aluminum curtain walls will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 084413 
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SECTION 085653– SECURITY WINDOWS 
 
 
PART 1 – GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Aluminum bullet and blast resistant interior and exterior window frames. 
 
1.2 RELATED DOCUMENTS 
 

A. Drawings, and general provisions of the Contract.  
 
1.3 RELATED SECTIONS 
 

A. Section 088856 – Ballistic-Resistant Glazing 
 

B. Section 013300 – Submittal Procedures 
 
1.4 DEFINITIONS 
 

A. AAMA: American Architectural Manufactures Association 
 

B. ASTM: American Society for Testing and Materials. 
 

C. UL: Underwriters Laboratory 
 
1.5 PERFORMANCE REQUIREMENTS 
 

A. Ballistics-Resistance Performance Requirements: Provide security window frames identical to those tested for 
compliance with requirements indicated, and as follows. 

 
1. Security window and window assemblies will meet or exceed the requirements of UL 752 Level IV.  
2. Testing is conducted by H.P. White Laboratory or an approved equivalent independent testing 

laboratory.   
4. Proof of certification is available upon request. 
3. Testing conforms to Underwriters Laboratory UL 752 Ballistic Standards. 

 
B. Blast Resistant Performance and Design Requirements: Provide window assemblies and the anchorage analysis 

that comply with requirements indicated and as follows.  
 

1. Security windows will be calculated to meet Level 4 Ballistic Standards  
2. Security window will comply with design build blast drawings and calculations.  
3. A detailed engineered blast calculations by a qualified blast engineer to substantiate that the system 

design and anchorage meets or exceeds the minimum performance required.   
 
1.6 SUBMITTALS 
 

A. Design Calculations: Submit design analysis and calculations verifying conformance to specified blast criteria. 
 

B. Shop Drawings: Provide elevations indicating rough openings requirements and details for field installed 
assemblies. 

 
C. Qualification Data: Submit qualifications verifying years of experience; include list of completed jobs having 

similar scope of work, identified by name, location, date contact names and phone numbers. 
 

D. Product Data: Provide manufacture’s data sheets on all products used. 
 

E. Selection Samples: Provide two product samples for each finish specified.  
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F. Verification Samples: Provide sample for product specified, minimum size 6 inches (150 mm) square, and 
representing actual product. 

 
1.7 QUALITY ASSURANCE 
 

A. Provide test reports from a nationally recognized testing laboratory certifying the UL rating on product. 
 

B. Drawings and specifications are based on Action Bullet Resistant’s Model BR 450-4 Fixed Window/Curtain Wall.  
 

C. Installer Qualifications: An experienced installer who has completed similar design, material and extent to this 
project. 

 
D. Manufacture’s facility will be made available during production for inspection of windows by customer’s 

representative to ensure compliance of products with drawings and specifications. 
 
1.8 DELIVERY, STORAGE AND HANDLING 
 

A. Product will be securely crated to prevent damage during shipping. Each crate will be identified by door number 
and/or elevation. Packing list will identify all contents of crate. 

 
B. Frames are supplied fully assembled or K-D depending on size. 

 
C. Verify contents of crate within five days of receipt. If crates are to be stored for long periods due to construction 

delays, place in a dry warehouse with moderate temperatures. 
 

D. When handling crates use forklift or pallet jack.  
 
1.9 PROJECT CONDITIONS 
 

A. Field Measurements: Verify security window openings by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

 
B. Established Dimensions: Where field measurements cannot be made without delaying the work, establish 

openings and proceed with fabrication without field measurements using held dimensions. Coordinate wall 
construction to ensure that actual openings dimensions correspond with held dimensions. 

 
1.10 WARRANTY 
 

A. Contractor warrants installation for a period of one year and assumes full responsibility for installation of the 
system, which includes the window, window system, glass, anchorage, setting, sealing, flashing, etc, as it relates 
to air, water and structural adequacy as required in the shop drawings and specifications.  

 
B. Manufacture warrants products for period of one year from the date of customer receipt. 

 
 
PART 2 – PRODUCTS 
 
2.1 MANUFACTURE 
 

A. Manufacturers 
a. Action Bullet Resistant, Inc., located at 263 Union Blvd. West Islip, NY 11795:  
b. Armortex 
c. Protective Structures 

 
2.2 PRODUCT TYPE 
 

A. Security windows available in fixed window or window system with dip tray. 
 
2.3 MATERIAL 
 

A. Aluminum Extrusions: Aluminum alloy and temper – 6005-T5. Ultimate tensile strength of 37.7 ksi, and shear 
strength of 29.7 ksi.  
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B. Steel Ballistic Infill: 

 
1. Steel plates, shapes and bars  ASTM A-36 
2. Seamless steel structural tubing  ASTM A-500. 

 
C. Steel Blast Reinforcement: (Steel straps and anchors)  

 
1. Steel plates, shapes and bars  ASTM A-36 
2. Seamless steel structural tubing  ASTM A-500. 

 
D. Silicone: Structural silicone GE SCS 1000 complies with ASTM-C-920-05. 

 
E. Glass and Glazing: See Section 088853.  

 
F. Setting blocks – Neoprene 80-85 durometer ASTM-D-2000 

 
G. Dip Tray: 16 gauge stainless steel dip tray with #4 satin finish. 

 
2.4 FABRICATION 
 

A. Frames are fully fabricated and shipped to customer for field installation. 
 

B. Fasteners where exposed will be stainless or other non-corrosive material. 
 

C. Window and window systems frames are 2 ½” x 4 ½” with a 3/32” minimum wall thickness.  
 

D. Window and window system to have a screw spline system with tight hairline joints where the horizontal mullion 
meets with vertical mullions. 

 
E. Window and window systems are glazed from the outside. 

 
F. Glazing pocket to be 1” deep for proper bite. 

 
2.5 FINISH 
 

A. Painted Finishes:    
1. Kynar-Base AA-M10- AAMA 2605 

Duranar or Fluropon C41-RX ASCA 96 
 
 
PART 3 – EXECUTION 
 
3.1 EXAMINATION 
 

A. With Installer examine substrates, areas, and conditions for compliance with the requirements for installation 
tolerances and other conditions affecting functionality and performance of security window systems. 

 
1. Examine rough-in opening for built-in and embedded anchors to verify actual locations of connections 

before installation. 
2. Prepare a written report, endorsed by the installer, listing conditions detrimental to the functionality and 

performance of security window systems. 
3. Examine and inspect built-in and cast-in anchors installations to verify that they comply with 

requirements. Prepare inspection reports. If removal and replacement is required by inspection, re-
inspect after repairs are made and document in inspection report. 

4. Clean surfaces thoroughly prior to installation. 
 
3.2 INSTALLATION 
 

A. Window systems shall be installed in their correct locations, set level, square and plumb in alignment with other 
work and substrates, in accordance with manufactures instructions, approved shop drawings and accepted 
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industry standards. All joints between windows and rough opening shall be sealed using sealant to ensure a 
weather tight installation. 

 
B. Installer shall take special care to ensure that impact side of glass faces the threat axis. 

 
3.3 FIELD QUALITY CONTROL 
 

A. Inspect installed items to ensure compliance with requirements. 
 

B. Protect installed items until completion of project. 
 
END OF SECTION 085653 
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SECTION 087100 – DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 
2. Sliding doors. 
3. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware, power supplies, back-ups and surge protection. 
3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Door Hardware Schedule”. 
2. Division 08 Section “Hollow Metal Doors and Frames”. 
3. Division 08 Section “Interior Aluminum Doors and Frames”. 
4. Division 08 Section “Flush Wood Doors”. 
5. Division 08 Section “Access Control Hardware”. 

D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 80 - Fire Doors and Windows. 
4. NFPA 101 - Life Safety Code. 
5. NFPA 105 - Installation of Smoke Door Assemblies. 
6. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards: 

1. ANSI/BHMA Certified Product Standards - A156 Series 
2. UL10C – Positive Pressure Fire Tests of Door Assemblies 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, 
dimensions of individual components and profiles, operational descriptions and finishes. 
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B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and 
assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware 
Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish 
of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for 
the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating complete 
designations of every item required for each door or opening. Organize door hardware sets in same 
order as in the Door Hardware Sets at the end of Part 3. Submittals that do not follow the same 
format and order as the Door Hardware Sets will be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in 

door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of other work 
that is critical in the Project construction schedule. Include Product Data, Samples, Shop Drawings 
of other work affected by door hardware, and other information essential to the coordinated review 
of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring diagrams for 
power, signaling, monitoring, communication, and control of the access control system electrified 
hardware. Differentiate between manufacturer-installed and field-installed wiring. Include the 
following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 

2. Electrical Coordination: Coordinate with related Division 26 Electrical Sections the voltages and 
wiring details required at electrically controlled and operated hardware openings. 

D. Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing final keying 
instructions for locksets and cylinders in writing. Include keying system explanation, door numbers, key set 
symbols, hardware set numbers and special instructions. Owner to approve submitted keying schedule 
prior to the ordering of permanent cylinders. 

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for 
each item comprising the complete door hardware installation in quantity as required in Division 01, 
Closeout Submittals. The manual to include the name, address, and contact information of the 
manufacturers providing the hardware and their nearest service representatives. The final copies delivered 
after completion of the installation test to include "as built" modifications made during installation, 
checkout, and acceptance. 

F. Warranties and Maintenance: Special warranties and maintenance agreements specified in this Section. 
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1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented 
experience in producing hardware and equipment similar to that indicated for this Project and that have a 
proven record of successful in-service performance. 

B. Installer Qualifications: Installers, trained by the primary product manufacturers, with a minimum 3 years 
documented experience installing both standard and electrified builders hardware similar in material, 
design, and extent to that indicated for this Project and whose work has resulted in construction with a 
record of successful in-service performance. 

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a 
minimum 5 years documented experience supplying both mechanical and electromechanical hardware 
installations comparable in material, design, and extent to that indicated for this Project. Supplier 
recognized as a factory direct distributor in good standing by the manufacturers of the primary materials 
with a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware 
Consultant (AHC) available during the course of the Work to consult with Contractor, Architect, and Owner 
concerning both standard and electromechanical door hardware and keying. 

1. Scheduling Responsibility: Preparation of door hardware and keying schedules. 

D. Source Limitations: Obtain each type and variety of Door Hardware specified in this Section from a single 
source, qualified supplier unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line by a 
secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical door 
hardware, unless otherwise indicated. 

E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 requirements 
and guidelines as directed in the model building code including, but not limited to, the following: 

1. NFPA 70 "National Electrical Code", including electrical components, devices, and accessories 
listed and labeled as defined in Article 100 by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

2. Where indicated to comply with accessibility requirements, comply with Americans with Disabilities 
Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," ANSI A117.1 as follows: 

a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to grasp 
with one hand and does not require tight grasping, tight pinching, or twisting of the wrist. 

b. Door Closers: Comply with the following maximum opening-force requirements indicated: 

1) Interior Hinged Doors: 5 lbf applied perpendicular to door. 
2) Fire Doors: Minimum opening force allowable by authorities having jurisdiction. 

c. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of not more 
than 1:2. 

3. NFPA 101: Comply with the following for means of egress doors: 

a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks shall not 
require the use of a key, tool, or special knowledge for operation. 

b. Thresholds: Not more than 1/2 inch high. 
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4. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with NFPA 80 that 
are listed and labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire ratings indicated, based on testing according to NFPA 252 (neutral pressure at 
40" above sill) or UL-10C. 

a. Test Pressure: Positive pressure labeling. 

F. Each unit to bear third party permanent label demonstrating compliance with the referenced standards. 

G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project 
Meetings." Keying conference to incorporate the following criteria into the final keying schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in Division 
01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), and 
Contractor(s) to review proper methods and the procedures for receiving, handling, and installing door 
hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to instruct the 
installing contractors' personnel on the proper installation and adjustment of their respective 
products. Product training to be attended by installers of door hardware (including 
electromechanical hardware) for aluminum, hollow metal and wood doors. Training will include the 
use of installation manuals, hardware schedules, templates and physical product samples as 
required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory work 
performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. At completion of installation, provide written documentation that components were applied to 
manufacturer's instructions and recommendations and according to approved schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered 
to Project site. Do not store electronic access control hardware, software or accessories at Project site 
without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and 
include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related 
accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to 
the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work 
specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of 
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other work to confirm that adequate provisions are made for locating and installing hardware to comply 
with indicated requirements. 

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled electrified 
door hardware and related access control equipment with required connections to source power junction 
boxes, low voltage power supplies, detection and monitoring hardware, and fire and detection alarm 
systems. 

C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors and 
corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation 
of the specified electrified, monitoring, signaling and access control system hardware without additional in-
field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this 
Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor 
under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components 
of standard and electrified door hardware that fails in materials or workmanship within specified warranty 
period after final acceptance by the Owner. Failures include, but are not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise indicated. 

D. Special Warranty Periods: 
1. Five years for exit hardware. 
2. Twenty five years for manual surface door closers. 
3. Two years for electromechanical door hardware. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance 
instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of 
door hardware. 

B. Continuing Service: Beginning at Substantial Completion, and running concurrent with the specified 
warranty period, provide continuous (6) months full maintenance including repair and replacement of worn 
or defective components, lubrication, cleaning, and adjusting as required for proper door opening 
operation. Provide parts and supplies as used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware Sets and 
each referenced section that products are to be supplied under. 
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1. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the 
end of Part 3. Products are identified by using door hardware designations, as follows: 

a. Named Manufacturer's Products: Product designation and manufacturer are listed for each 
door hardware type required for the purpose of establishing requirements. Manufacturers' 
names are abbreviated in the Door Hardware Schedule. 

B. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in writing and in 
accordance with the procedures and time frames outlined in Division 01, Substitution Procedures. 
Approval of requests is at the discretion of the architect, owner, and their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in the Door 
Hardware Sets. 

1. Quantity: Provide the following hinge quantity, unless otherwise indicated: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c. Four Hinges: For doors with heights 91 to 120 inches. 
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30 

inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for door 
thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing hinges 
unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing hinges unless 
Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following where indicated in the Hardware Sets or on Drawings: 

a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a groove in 
hinge pin, prevents removal of pin while door is closed; for the following applications: 

1) Out-swinging exterior doors. 
2) Out-swinging access controlled doors. 
3) Out-swinging lockable doors. 

5. Acceptable Manufacturers: 

a. Hager Companies (HA). 
b. McKinney Products (MK). 

B. Continuous Geared Hinges: ANSI/BHMA A156.26 certified continuous geared hinge with minimum 0.120-
inch thick extruded 6060 T6 aluminum alloy hinge leaves and a minimum overall width of 4 inches. Hinges 
are non-handed, reversible and fabricated to template screw locations. Provide concealed flush mount 
(with or without inset), full surface, or half surface, in standard and heavy duty models, as specified in the 
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Hardware Sets. Concealed continuous hinges to be U.L. listed for use on up to and including 90 minute 
rated door installations and U.L. listed for windstorm components where applicable. Factory cut hinges for 
door size and provide with removable service power transfer panel where indicated at electrified openings. 

1. Acceptable Manufacturers: 

a. McKinney Products (MK). 
b. Pemko Manufacturing (PE). 

2.3 POWER TRANSFER DEVICES 

A. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing mortised 
into the door and frame for low voltage electrified door hardware. Furnish with Molex™ standardized plug 
connectors and sufficient number of concealed wires (up to 12) to accommodate the electrified functions 
specified in the Door Hardware Sets. Connectors plug directly to through-door wiring harnesses for 
connection to electric locking devices and power supplies. Wire nut connections are not acceptable. 

1. Acceptable Manufacturers: 

a. Securitron (SU) - EL-CEPT Series. 

B. Electric Door Hardware Cords: Provide electric transfer wiring harnesses with standardized plug 
connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door wiring 
harnesses for connection to electric locking devices and power supplies. Provide sufficient number of 
concealed wires to accommodate electric function of specified hardware. Provide a connector for through-
door electronic locking devices and from hinge to junction box above the opening. Wire nut connections 
are not acceptable. Determine the length required for each electrified hardware component for the door 
type, size and construction, minimum of two per electrified opening. 

1. Acceptable Manufacturers: 

a. McKinney Products (MK) – QC-C Series. 
 
Provide one each of the following tools as part of the base bid contract: 

a. McKinney Products (MK) - Electrical Connecting Kit: QC-R001. 
b. McKinney Products (MK) - Connector Hand Tool: QC-R003. 

2.4 DOOR OPERATING TRIM 

A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified automatic, self-
latching, and manual flush bolts and surface bolts. Manual flush bolts to be furnished with top rod of 
sufficient length to allow bolt location approximately six feet from the floor. Furnish dust proof strikes for 
bottom bolts. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L. listed 
for windstorm components where applicable. Provide related accessories (mounting brackets, strikes, 
coordinators, etc.) as required for appropriate installation and operation. 

1. Acceptable Manufacturers: 

a. Door Controls International (DC). 
b. Rockwood Manufacturing (RO). 

B. Coordinators: ANSI/BHMA A156.3 certified door coordinators consisting of active-leaf, hold-open lever and 
inactive-leaf release trigger. Coordinators fabricated from steel with nylon-coated strike plates and built-in 
adjustable safety release. 
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1. Acceptable Manufacturers: 

a. Door Controls International (DC). 
b. Rockwood Manufacturing (RO). 

C. Door Push Plates and Pulls: ANS/BHMA A156.6 certified door pushes and pulls of type and design 
specified below or in the Hardware Sets. Coordinate and provide proper width and height as required 
where conflicting hardware dictates.  

1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with square corners 
and beveled edges, secured with exposed screws unless otherwise indicated. 

2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware sets. 
Minimum clearance of 2 1/2-inches from face of door unless otherwise indicated.  

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum clearance 
of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise indicated. 

4. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets. 

a. Acceptable Manufacturers: 

1) Rockwood Manufacturing (RO). 
2) Trimco (TC). 

2.5 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master key 
systems and have on record a published security keying system policy. 

B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source manufacturer as 
locksets and exit devices, unless otherwise indicated. 

C. Cylinders: Original manufacturer cylinders complying with the following: 

1. Mortise Type: Threaded cylinders with rings and straight- or clover-type cam. 
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring. 
3. Bored-Lock Type: Cylinders with tailpieces to suit locks. 
4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush and 

be free spinning with matching finishes. 

D. Patented Cylinders: ANSI/BHMA A156.5, Grade 1, certified patented cylinders employing a utility patented 
and restricted keyway requiring the use of a patented key. Cylinders are to be protected from unauthorized 
manufacture and distribution by manufacturer’s United States patents. Cylinders are to be factory keyed 
with owner having the ability for on-site original key cutting. 

1. Acceptable Manufacturers: 

a. Medeco (MC) - X4 Series. 

E. Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified "Keying 
Conference" to define and document keying system instructions and requirements. Furnish factory cut, 
nickel-silver large bow permanently inscribed with a visual key control number as directed by Owner. 
Incorporate decisions made in keying conference, and as follows: 

1. Master Key System: Cylinders are operated by a change key and a master key. 

F. Key Quantity: Provide the following minimum number of keys: 

1. Top Master Key: Five (5) 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

DOOR HARDWARE  087100 - 9 
 

2. Change Keys per Cylinder: Two (2) 
3. Construction Keys (where required):  Ten (10) 
4. Construction Control Keys (where required): Two (2) 
5. Permanent Control Keys (where required): Two (2) 

G. Construction Keying: Provide construction master keyed cylinders or temporary keyed construction cores 
where specified. Provide construction master keys in quantity as required by project Contractor. Replace 
construction cores with permanent cores. Furnish permanent cores for installation as directed under 
specified "Keying Conference". 

2.6 MECHANICAL LOCKS AND LATCHING DEVICES 

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational Grade 1 certified 
mortise locksets furnished in the functions as specified in the Hardware Sets. Locksets to be manufactured 
with a corrosion resistant, stamped 12 gauge minimum formed steel case and be field-reversible for 
handing without disassembly of the lock body. Lockset trim (including knobs, levers, escutcheons, roses) 
to be the product of a single manufacturer. Furnish with standard 2 3/4" backset, 3/4" throw anti-friction 
stainless steel latchbolt, and a full 1" throw stainless steel bolt for deadbolt functions. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) – ML2000 Series. 
b. Sargent Manufacturing (SA) – 8200 Series. 

B. Lock Trim Design: As specified in Hardware Sets. 

2.7 ELECTROMECHANICAL LOCKING DEVICES 

A. Electromechanical Mortise Locksets, Grade 1 (Heavy Duty): Subject to same compliance standards and 
requirements as mechanical mortise locksets, electrified locksets to be of type and design as specified 
below. 
1. Electrified Lock Options: Where indicated in the Hardware Sets, provide electrified options 

including: outside door lock/unlock trim control, latchbolt and lock/unlock status monitoring, and 
request-to-exit signaling. Unless otherwise indicated, provide electrified locksets standard as fail 
secure. 

2. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ML20900 Series. 
b. Sargent Manufacturing (SA) - 8200 Series. 

2.8 INTEGRATED WIEGAND OUTPUT LOCKING DEVICES – MULTI-CLASS READER 

A. Integrated Wiegand Output Multi-Class Mortise Locks: Wiegand output ANSI A156.13, Grade 1, mortise 
lockset with integrated card reader, request-to-exit signaling, door position status switch, and latchbolt 
monitoring in one complete unit. Hard wired, solenoid driven locking/unlocking control of the lever handle 
trim, 3/4" deadlocking anti-friction latch, and 1" case-hardened steel deadbolt. Lock is U.L listed and 
labeled for use on up to 3 hour fire rated openings. Available with or without keyed high security cylinder 
override. 
1. Open architecture, hard wired platform supports centralized control of locking units with new or 

existing Wiegand compatible access control systems. Latchbolt monitoring and door position switch 
act in conjunction to report door-in-frame (DPS) and door latched (door closed and latched) 
conditions. 

2. Integrated reader supports the following credentials: 
a. 125kHz proximity credentials: HID, AWID, Indala, and EM4102. 
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b. 13.56 MHz proximity credentials: HID iClass, HID iClass SE, SE for MIFARE Classic, 
DESFire EV1. 

3. 12VDC external power supply required for reader and lock, with optional 24VDC lock solenoid.  Fail 
safe or fail secure options. 

4. Installation requires only one cable run from the lock to the access control panel without 
requirements for additional proprietary lock panel interface boards or modules. 

5. Installation to include manufacturer's access control panel interface board or module where 
required for Wiegand output protocol. 

a. Acceptable Manufacturers: 

1) Sargent Manufacturing (SA) – M1 8200 Series. 

2.9 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip 
extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as 
follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for aluminum 

framing. 

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.5. 
4. Dustproof Strikes: BHMA A156.16. 

2.10 ELECTRIC STRIKES 

A. Surface Mounted Rim Electric Strikes: Surface mounted rim exit device electric strikes conforming to 
ANSI/BHMA A156.31, Grade 1, and UL Listed for both Burglary Resistance and for use on fire rated door 
assemblies. Construction includes internally mounted solenoid with two heavy-duty, stainless steel locking 
mechanisms operating independently to provide tamper resistance. Strikes tested for a minimum of 
500,000 operating cycles. Provide strikes with 12 or 24 VDC capability supplied standard as fail-secure 
unless otherwise specified. Option available for latchbolt and latchbolt strike monitoring indicating both the 
position of the latchbolt and locked condition of the strike. Strike requires no cutting to the jamb prior to 
installation. 

1. Acceptable Manufacturers: 

a. HES (HS) - 9500/9600 Series. 

B. Provide electric strikes with in-line power controller and surge suppressor by the same manufacturer as 
the strike with the combined products having a five year warranty. 

2.11 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following criteria: 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

DOOR HARDWARE  087100 - 11 
 

1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed and 
labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required by 
manufacturer including sex nuts and bolts at openings specified in the Hardware Sets. 

2. Where exit devices are required on fire rated doors, provide devices complying with NFPA 80 and 
with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper fasteners for 
installation as tested and listed by UL. Consult manufacturer’s catalog and template book for 
specific requirements. 

a. Fire Exit Removable Mullions: Provide keyed removable mullions for use with fire exit 
devices complying with NFPA 80 that are listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for fire and panic protection, based 
on testing according to UL 305 and NFPA 252. Mullions to be used only with exit devices 
for which they have been tested. 

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the pushbar 
and latch in a retracted position. Provide optional keyed cylinder dogging on devices where 
specified in Hardware Sets.  

4. Flush End Caps: Provide heavy weight impact resistant flush end caps made of architectural metal 
in the same finish as the devices as in the Hardware Sets. Plastic end caps will not be acceptable. 

5. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy duty trim 
with cold forged escutcheons, beveled edges, and four threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to match 
that of the specified locksets. Provided free-wheeling type trim where indicated. 

b. Where function of exit device requires a cylinder, provide an interchangeable core type 
keyed cylinder (Rim or Mortise) as specified in Hardware Sets. 

6. Vertical Rod Exit Devices: Provide and install interior surface and concealed vertical rod exit 
devices as Less Bottom Rod (LBR) unless otherwise indicated. 

7. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in Hardware 
Sets, provide devices designed for maximum 2” wide stiles. 

8. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

9. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

10. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified panic and fire 
exit hardware devices furnished in the functions specified in the Hardware Sets. Mounting rails to be 
formed from smooth stainless steel, brass or bronze architectural materials no less than 0.072" thick, with 
push rails a minimum of 0.062" thickness. Painted or aluminum metal rails are not acceptable. Exit device 
latch to be investment cast stainless steel, pullman type, with deadlock feature. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED5000 Series. 
b. Sargent Manufacturing (SA) - 80 Series. 

2.12 ELECTROMECHANICAL CONVENTIONAL EXIT DEVICES 

A. Electrified Conventional Push Rail Devices (Heavy Duty): Subject to same compliance standards and 
requirements as mechanical exit devices, electrified devices to be of type and design as specified below. 
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1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED5000 Series. 
b. Sargent Manufacturing (SA) - 80 Series. 

B. Electrified Options: As indicated in hardware sets, provide electrified exit device options including: electric 
latch retraction , electric dogging, outside door trim control, exit alarm, delayed egress, latchbolt 
monitoring, lock/unlock status monitoring, touchbar monitoring and request-to-exit signaling. Unless 
otherwise indicated, provide electrified exit devices standard as fail secure. 

2.13 INTEGRATED WIEGAND OUTPUT EXIT DEVICES – MULTI-CLASS READER 

A. Integrated Wiegand Output Multi-Class Exit Hardware: Wiegand output ANSI 156.3 Grade 1 rim, mortise, 
and vertical rod exit device hardware with integrated proximity card reader, latchbolt and touchbar 
monitoring, and request-to-exit signaling, in one complete unit. Hard wired, solenoid driven 
locking/unlocking control of the lever handle exit trim with 3/4" throw latch bolt. U.L listed and labeled for 
either panic or "fire exit hardware" for use on up to 3 hour fire rated openings. Available with or without 
keyed high security cylinder override. 

1. Open architecture, hard wired platform supports centralized control of locking units with new or 
existing Wiegand compatible access control systems. Inside push bar (request-to-exit) signaling 
and door position (open/closed status) monitoring (via separately connected DPS). 

2. Integrated reader supports the following credentials: 
a. 125kHz proximity credentials: HID, AWID, Indala, and EM4102. 
b. 13.56 MHz proximity credentials: HID iClass, HID iClass SE, SE for MIFARE Classic, 

DESFire EV1. 
3. 12VDC external power supply required for reader.  24VDC required for solenoid operated exit trim. 

Fail safe or fail secure options. 
4. Installation requires only one cable run from the exit hardware to the access control panel without 

requirements for additional proprietary lock panel interface boards or modules. 
5. Competitor Alternates Allowed Option>Installation to include manufacturer's access control panel 

interface board or module where required for Wiegand output protocol. 
a. Acceptable Manufacturers: 

1) Sargent Manufacturing (SA) – M1 80 Series. 

2.14 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with the same 
type door preparations and templates regardless of application or spring size. Closers to be non-
handed with full sized covers including installation and adjusting information on inside of cover. 

2. Standards: Closers to comply with UL-10C and UBC 7-2 for Positive Pressure Fire Test and be 
U.L. listed for use of fire rated doors. 

3. Cycle Testing:  Provide closers which have surpassed 10 million cycles in a test witnessed and 
verified by UL. 

4. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers 
depending on size of door, exposure to weather, and anticipated frequency of use. Where closers 
are indicated for doors required to be accessible to the physically handicapped, provide units 
complying with ANSI ICC/A117.1. 
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5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in Hardware 
Sets. 

a. Where closers are indicated to have mechanical dead-stop, provide heavy duty arms and 
brackets with an integral positive stop.  

b. Where closers are indicated to have mechanical hold open, provide heavy duty units with an 
additional built-in mechanical holder assembly designed to hold open against normal wind 
and traffic conditions. Holder to be manually selectable to on-off position. 

c. Where closers are indicated to have a cushion-type stop, provide heavy duty arms and 
brackets with spring stop mechanism to cushion door when opened to maximum degree. 

d. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics. Provide drop plates or other accessories as 
required for proper mounting. 

6. Closer Accessories: Provide door closer accessories including custom templates, special mounting 
brackets, spacers and drop plates, and through-bolt or security type fasteners as specified in the 
door Hardware Sets. 

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 surface mounted, heavy duty 
door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable 
according to door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece 
cast iron or aluminum alloy body construction, with adjustable backcheck and separate non-critical valves 
for closing sweep and latch speed control. Provide non-handed units standard. 

1. Acceptable Manufacturers: 

a. Sargent Manufacturing (SA) - 351 Series. 
b. Norton Door Controls (NO) - 7500 Series. 

2.15 AUTOMATIC DOOR OPERATORS 

A. General: Provide operators of size recommended by manufacturer for door size, weight, and movement; 
for condition of exposure; and for compliance with UL 325. Coordinate operator mechanisms with door 
operation, hinges, and activation devices. 

1. Fire-Rated Doors: Provide door operators for fire-rated door assemblies that comply with NFPA 80 
for fire-rated door components and are listed and labeled by a qualified testing agency. 

B. Electrohydraulic Door Operators: Self-contained low-pressure units with rack and pinion design contained 
within a cast aluminum housing.  Door closing speed controlled by independent hydraulic adjustment 
valves in the sweep and latch range of the closing cycle.  Operator is to provide conventional door closer 
opening and closing forces unless the power operator motor is activated.  Unit is to include an adjustable 
hydraulic backcheck valve to cushion the door speed if opened violently.  Non-handed units for both push 
and pull side applications. 

C. Brackets and Reinforcements: Manufacturer's standard, fabricated from aluminum with nonferrous shims 
for aligning system components. 

D. Standard: Certified ANSI/BHMA A156.19. 

1. Performance Requirements: 

a. Opening Force if Power Fails: Not more than 15 lbf required to release a latch if provided, 
not more than 30 lbf required to manually set door in motion, and not more than 15 lbf 
required to fully open door. 

b. Entrapment Protection: Not more than 15 lbf required to prevent stopped door from closing 
or opening. 
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E. Configuration: Surface mounted. Door operators to control single swinging and pair of swinging doors.  

F. Operation: Power opening and spring closing operation capable of meeting ANSI A117.1 accessibility 
guideline. Provide time delay for door to remain open before initiating closing cycle as required by 
ANSI/BHMA A156.19. When not in automatic mode, door operator to function as manual door closer with 
fully adjustable opening and closing forces, with or without electrical power. 

1. On-off switch to control power to be key switch operated.  

G. Features: Operator units to have full feature adjustments for door opening and closing force and speed, 
backcheck, motor assist acceleration from 0 to 30 seconds, time delay, vestibule interface delay, 
obstruction recycle, and hold open time from 0 up to 30 seconds.  

H. Provide outputs and relays on board the operator to allow for coordination of exit device latch retraction, 
electric strikes, magnetic locks, card readers, safety and motion sensors and specified auxiliary contacts. 

I. Activation Devices: Provide activation devices in accordance with ANSI/BHMA A156.19 standard, for 
condition of exposure indicated and for long term, maintenance free operation under normal traffic load 
operation. Coordinate activation control with electrified hardware and access control interfaces. Activation 
switches are standard SPST, with optional DPDT availability. 

J. Signage: As required by cited ANSI/BHMA A156.19 standard for the type of operator. 

1. Acceptable Manufacturers: 

a. Besam Automated Entrance Systems (BE) – SW200 Series. 
b. Norton Door Controls (NO) - 6000 Series. 

2.16 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the Hardware 
Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door width (LDW) 
on stop side of single doors and 1” LDW on stop side of pairs of doors, and not more than 1" less 
than door width on pull side. Coordinate and provide proper width and height as required where 
conflicting hardware dictates. Height to be as specified in the Hardware Sets.  

3. Metal Protection Plates: ANSI/BHMA A156.6 certified metal protection plates (kick, armor, or mop), 
beveled on four edges (B4E), fabricated from the following.  

a. Stainless Steel: 050-inch thick, with countersunk screw holes (CSK). 

4. Fasteners: Provide manufacturer's designated fastener type as specified in the Hardware Sets.  

5. Metal Door Edging: Door protection edging fabricated from a minimum .050-inch thick metal sheet, 
formed into an angle or "U" cap shapes, surface or mortised mounted onto edge of door. Provide 
appropriate leg overlap to account for protection plates as required. Height to be as specified in the 
Hardware Sets. 

6. Acceptable Manufacturers: 

a. Rockwood Manufacturing (RO). 
b. Trimco (TC). 
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2.17 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall bumpers. Provide 
wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of 
door stops are specified in Hardware Sets. Do not mount floor stops where they will impede traffic. Where 
floor or wall bumpers are not appropriate, provide overhead type stops and holders. 

1. Acceptable Manufacturers: 

a. Rockwood Manufacturing (RO). 

2.18 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or in 
the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke, light, 
or sound gasketing on interior doors where indicated. At exterior applications provide non-corrosive 
fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, 
based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and 
inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing 
according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire Tests of 
Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for 
sound ratings indicated, based on testing according to ASTM E 1408. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Acceptable Manufacturers: 

1. Pemko Manufacturing (PE). 
2. Reese Enterprises, Inc. (RS). 

2.19 ELECTRONIC ACCESSORIES 

A. Push-Button Switches: Industrial grade momentary or alternate contact, back-lighted push buttons with 
stainless-steel switch enclosures. 12/24 VDC bi-color illumination suitable for either flush or surface 
mounting.  

1. Acceptable Manufacturers: 

a. Securitron (SU) - PB Series. 
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B. Power Supplies: Provide Nationally Recognized Testing Laboratory Listed 12VDC or 24VDC (field 
selectable) filtered and regulated power supplies. Include battery backup option with integral battery 
charging capability in addition to operating the DC load in event of line voltage failure. Provide the least 
number of units, at the appropriate amperage level, sufficient to exceed the required total draw for the 
specified electrified hardware and access control equipment. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) – 781N. 
b. Sargent Manufacturing (SA) – 3500 Series. 
c. Securitron (SU) - BPS Series. 

2.20 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared 
for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized 
installation standards for application intended. 

2.21 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying 
with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain 
manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other 
qualities complying with manufacturer's standards, but in no case less than specified by referenced 
standards for the applicable units of hardware. 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for installation 
tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions 
affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and 
scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 
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3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment to comply 
with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation and 
adjustment of fire, life safety, and security products including: hanging devices; locking devices; 
closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, 
unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware for 
Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush 
Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 "Accessibility 
Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written 
instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are 
later to be painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 9 Sections. Do not install surface-mounted 
items until finishes have been completed on substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the 
handling and installation of hardware items so that the completion of the work will not be delayed by 
hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in report 
whether work complies with or deviates from requirements, including whether door hardware is properly 
installed, operating and adjusted. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper 
operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust 
door control devices to compensate for final operation of heating and ventilating equipment and to comply 
with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware 
installed on doors during the construction phase. Install any and all hardware at the latest possible time 
frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

DOOR HARDWARE  087100 - 18 
 

C. Clean operating items as necessary to restore proper finish. and provide final protection and maintain 
conditions that ensure door hardware is without damage or deterioration at time of owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SCHEDULE 

A. The hardware sets represent the design intent and direction of the owner and architect. They are a 
guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting 
hardware and missing items should be brought to the attention of the architect with corrections made prior 
to the bidding process. Omitted items not included in a hardware set should be scheduled with the 
appropriate additional hardware required for proper application and functionality. 

B. Manufacturer’s Abbreviations: 

 
      1. MK - McKinney     
      2. RO - Rockwood     
      3. SA - Sargent     
      4. AD - Adams Rite     
      5. MC - Medeco     
      6. HS - HES     
      7. RF - Rixson     
      8. BM - Besam     
      9. NO - Norton     
      10. PE - Pemko     
      11. SU - Securitron     
 
 
  
Hardware Schedule 
  
Set: 1.0 
Doors: 102FA, 104A 
  
1 Continuous Hinge MCK-12HD MM CL MK  
1 Exit Device 70 8804 ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 CPS (351D 581-2 as required) EN SA  
1 Threshold 271A  PE  
1 Gasketing by door mfg.    
1 Sweep 18061CNB  PE  
1 Frame Harness QC-C1500  MK  
  
Set: 2.0 
Doors: 100A 
  
1 Continuous Hinge MCK-12HD MM CL MK  
1 Exit Device 70 8804 ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Concealed OH Stop 1-X36 630 RF  
1 Auto Operator SW200i Single Push (low energy) 689 BM  
2 Actuator 505  NO  
1 Threshold 271A  PE  
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1 Gasketing by door mfg.    
1 Sweep 18061CNB  PE  
1 Frame Harness QC-C1500  MK  
  
Set: 3.0 
Doors: 100HA 
  
1 Continuous Hinge MCK-12HD EPT CL MK  
1 Exit Device (by section 281300) 70 M1-8876-12/24V-IPS ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 CPS (351D 581-2 as required) EN SA  
1 Threshold 271A  PE  
1 Gasketing by door mfg.    
1 Sweep 18061CNB  PE  
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 4.0 
Doors: 100N 
  
1 Continuous Hinge MCK-12HD CL MK  
1 Exit Device 70 8804 ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 CPS (351D 581-2 as required) EN SA  
1 Threshold 271A  PE  
1 Gasketing by door mfg.    
1 Sweep 18061CNB  PE  
 
Set: 5.0 
Doors: 300B 
  
1 Continuous Hinge MCK-12HD CL MK  
1 Mortise Deadlock MS1850S 628 AD  
2 Cylinder 70 42 101 US26D SA  
2 SFIC Core 33N700006 MK 26 MC  
1 Cylinder Guard MS4043-00 RC130 AD  
1 Status Indicator 4089 RC130 AD  
1 Push Bar & Pull BF15747 US32D RO  
1 Door Closer 351 CPS (351D 581-2 as required) EN SA  
1 Threshold 271A  PE  
1 Gasketing by door mfg.    
1 Sweep 18061CNB  PE  
  
Set: 6.0 
Doors: 100, 100H 
  
1 Continuous Hinge MCK-12HD CL MK  
1 Push Bar & Pull BF15747 US32D RO  
1 Door Closer 351 CPS (351D 581-2 as required) EN SA  
1 Gasketing by door mfg.    
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Set: 7.0 
Doors: 100JA, 100PA 
  
1 Continuous Hinge MCK-12HD MM CL MK  
1 Exit Device 12 70 8804 ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 CPS EN SA  
1 Threshold 271A  PE  
1 Gasketing 2891ANB  PE  
1 Sweep 18061CNB  PE  
1 Frame Harness QC-C1500  MK  
  
Set: 8.0 
Doors: 115D 
  
1 Continuous Hinge MCK-12HD EPT MM CL MK  
1 Continuous Hinge MCK-12HD EPT CL MK  
1 Self-Latching Flush Bolt Set 2845 US32D RO  
1 Dust Proof Strike 570 US26D RO  
1 Mortise Lock (by section 281300) 70 M1-82281-12/24V-IPS LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Coordinator 1700 Black RO  
2 Door Closer 351 CPS EN SA  
2 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Threshold 271A  PE  
1 Gasketing 2891ANB  PE  
2 Sweep 18061CNB  PE  
1 Astragal 357C  PE  
1 Electric Power Transfer EL-CEPT  SU  
2 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 9.0 
Doors: 100TD, 112A, 113A, 121, 121F 
  
1 Continuous Hinge MCK-12HD EPT CL MK  
1 Mortise Lock (by section 281300) 70 M1-82281-12/24V-IPS LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 CPS EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Threshold 271A  PE  
1 Gasketing 2891ANB  PE  
1 Sweep 18061CNB  PE  
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 10.0 
Doors: 100T, 100TE 
  
1 Continuous Hinge MCK-12HD CL MK  
1 Storeroom Lock 70 8204 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 CPS EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Threshold 271A  PE  
1 Gasketing 2891ANB  PE  
1 Sweep 18061CNB  PE  
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Set: 11.0 
  
1 Continuous Hinge MCK-12HD CL MK  
1 Mortise Deadlock MS1850S 628 AD  
2 Cylinder 70 42 101 US26D SA  
2 SFIC Core 33N700006 MK 26 MC  
1 Cylinder Guard MS4043-00 RC130 AD  
1 Status Indicator 4089 RC130 AD  
1 Push Bar & Pull BF15747 US32D RO  
1 Door Closer 351 O/P9 (351D as required) EN SA  
1 Gasketing by door mfg.    
  
Set: 12.0 
Doors: 300 
  
4 Hinge T4A3786 NRP US26D MK  
2 Hinge T4A3786 MM US26D MK  
1 Exit Device 55 56 NB8710 ETL US32D SA  
1 Exit Device 55 56 70 NB8706 ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
2 Door Closer 351 P10 EN SA  
2 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
2 Wall Stop 415 US26D RO  
2 Silencer 608  RO  
2 Electric Power Transfer EL-CEPT  SU  
2 Frame Harness QC-C1500  MK  
2 Door Harness QC-C___P  MK  
1 Card Reader (by section 281300) RP15  HD  
1 Power Supply BPS-24-3  SU  
  
Set: 13.0 
Doors: 100NA 
  
2 Hinge T4A3786 NRP US26D MK  
1 Hinge T4A3786 MM US26D MK  
1 Exit Device 70 8804 ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Electric Strike 9600-12/24D 630 HS  
1 ElectroLynx Adaptor 2004M  HS  
1 Auto Operator SW200i Single Push (low energy) 689 BM  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 415 US26D RO  
1 Frame Harness QC-C1500  MK  
1 Card Reader (by section 281300) RP15  HD  
1 Power Supply (by section 281300)   SU  
  
Set: 14.0 
Doors: 100L, 100LA, 100M, 200, 300G, 400B 
  
3 Hinge T4A3786 NRP US26D MK  
1 Exit Device (by section 281300) 12 70 M1-8876-12/24V-IPS ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 P10 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 415 US26D RO  
3 Silencer 608  RO  
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
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1 Power Supply (by section 281300)   SU  
  
Set: 15.0 
Doors: 100R, 130, 200A, 200C, 200H 
  
3 Hinge T4A3786 NRP US26D MK  
1 Exit Device (by section 281300) 12 70 M1-8876-12/24V-IPS ETL US32D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 P10 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 415 US26D RO  
1 Gasketing S773BL  PE  
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 16.0 
Doors: 100K 
  
6 Hinge T4A3786 US26D MK  
2 Exit Device 70 NB8713 ETL US32D SA  
2 SFIC Core 33N700006 MK 26 MC  
2 Door Closer 351 P10 EN SA  
2 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
2 Wall Stop 415 US26D RO  
2 Silencer 608  RO  
 
Set: 17.0 
Doors: 100B, 100J, 100P, 300A, 300H 
  
3 Hinge T4A3786 US26D MK  
1 Exit Device 12 8815 ETL US32D SA  
1 Door Closer 351 P10 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 415 US26D RO  
1 Gasketing S773BL  PE  
  
Set: 18.0 
Doors: 110, 112 
  
3 Hinge TA2714 US26D MK  
1 Storeroom Lock 70 8204 LNL US26D SA  
1 Alarm 70 540 EN SA  
2 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
  
Set: 19.0 
Doors: 208 
  
2 Hinge T4A3786 NRP US26D MK  
1 Hinge T4A3786 MM US26D MK  
1 Fail Secure Electric Lock 70 8271-12/24V LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
3 Silencer 608  RO  
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1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Card Reader (by section 281300) RP15  HD  
1 Push Button PB4L-2  SU  
1 Power Supply (by section 281300)   SU  
  
Set: 20.0 
Doors: 102J 
  
2 Hinge T4A3786 NRP US26D MK  
1 Hinge T4A3786 MM US26D MK  
1 Fail Secure Electric Lock 70 8273-12/24V LNL US26D SA  
2 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
1 Gasketing by door mfg.    
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
2 Card Reader (by section 281300) RP15  HD  
1 Power Supply (by section 281300)   SU  
  
Set: 21.0 
Doors: 102 
  
1 Continuous Hinge MCK-12HD EPT MM CL MK  
1 Fail Secure Electric Lock 70 8273-12/24V LNL US26D SA  
2 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 P10 (351D 581-2 as required) EN SA  
1 Wall Stop 400 US26D RO  
1 Gasketing by door mfg.    
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Card Reader (by section 281300) RP15  HD  
1 Power Supply (by section 281300)   SU  
  
Set: 22.0 
Doors: 115 
  
5 Hinge T4A3786 NRP US26D MK  
1 Hinge T4A3786 MM US26D MK  
1 Self-Latching Flush Bolt Set 2845 US32D RO  
1 Dust Proof Strike 570 US26D RO  
1 Mortise Lock (by section 281300) 70 M1-82271-12/24V-IPS LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Coordinator 1700 Black RO  
2 Door Closer 351 O/P9 EN SA  
2 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
2 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
2 Meeting Stile Astragal 18041CNB  PE  
1 Electric Power Transfer EL-CEPT  SU  
2 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
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Set: 23.0 
Doors: 138, 138A 
  
1 Continuous Hinge MCK-12HD EPT CL MK  
1 Mortise Lock (by section 281300) 70 M1-82271-12/24V-IPS LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 P10 (351D 581-2 as required) EN SA  
1 Wall Stop 400 US26D RO  
1 Gasketing by door mfg.    
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 24.0 
Doors: 100F, 100G, 111C, 127A, 128A, 200B, 208E, 300D 
  
3 Hinge T4A3786 NRP US26D MK  
1 Mortise Lock (by section 281300) 70 M1-82271-12/24V-IPS LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
3 Silencer 608  RO  
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 25.0 
Doors: , 126B, 133, 134, 200F, 200L, 200M, 200P, 200RA, 205, 205A, 205D, 206, 206A, 207, 208A, 208F, 209, 
209B, 216, 311A, 311C, 311D 
  
3 Hinge T4A3786 NRP US26D MK  
1 Mortise Lock (by section 281300) 70 M1-82271-12/24V-IPS LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
1 Electric Power Transfer EL-CEPT  SU  
1 Frame Harness QC-C1500  MK  
1 Door Harness QC-C___P  MK  
1 Power Supply (by section 281300)   SU  
  
Set: 26.0 
Doors: 100Q, 200U, 210, 210A, 300M, 300N, 300R 
  
6 Hinge TA2714 US26D MK  
2 Flush Bolt 555 US26D RO  
1 Dust Proof Strike 570 US26D RO  
1 Storeroom Lock 70 8204 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
2 Wall Stop 400 US26D RO  
2 Silencer 608  RO  
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Set: 27.0 
Doors: 100X, 127B, 200MB, 203A, 210B, 307A 
  
3 Hinge TA2714 US26D MK  
1 Storeroom Lock 70 8204 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Wall Stop 400 US26D RO  
3 Silencer 608  RO  
  
Set: 28.0 
Doors: 100D, 100E, 102G, 104B, 111A, 114, 115A, 115B, 115C, 116, 122B, 124E, 129, 200D, 200T, 201CC, 208C, 
300C, 300E, 300F, 300L, 300Q, 309B, 402 
  
3 Hinge TA2714 US26D MK  
1 Storeroom Lock 70 8204 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
  
Set: 29.0 
Doors: 114A 
  
6 Hinge T4A3786 US26D MK  
1 Self-Latching Flush Bolt Set 2845 US32D RO  
1 Dust Proof Strike 570 US26D RO  
1 Classroom Lock 70 8237 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Coordinator 1700 Black RO  
1 Door Closer 351 CPS EN SA  
1 Door Closer 351 P10 EN SA  
2 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
2 Wall Stop 400 US26D RO  
2 Silencer 608  RO  
  
Set: 30.0 
Doors: 103, 113, 127, 200E, 201E, 201F, 201G, 202, 214, 317 
  
3 Hinge T4A3786 US26D MK  
1 Classroom Lock 70 8237 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
3 Silencer 608  RO  
  
Set: 31.0 
Doors: 100TC, 101, 102F, 102H, 111, 118, 120, 124C, 124D, 126A, 130P, 131, 131A, 132, 133A, 134A, 200MA, 
200N, 200RB, 205B, 205C, 208B, 211, 211A, 211B, 211C, 212, 212A, 212B, 212C, 213, 213A, 213B, 213E, 214A, 
215, 215A, 215B, 301, 301A, 301B, 301C, 302, 302A, 303, 303A, 304, 309, 310, 310A, 311, 312, 312A, 313, 313A, 
314, 314A, 315, 315A, 315C, 315D, 316, 401 
  
3 Hinge T4A3786 US26D MK  
1 Classroom Lock 70 8237 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
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Set: 32.0 
Doors: 102A, 102B, 102C, 102D, 102E, 120A, 130A, 130B, 130C, 130D, 130E, 130F, 130G, 130H, 130J, 130K, 
130L, 130M, 130N, 201A, 201B, 201C, 201D, 202A, 207A, 208D, 209A, 309A, 310C, 310D, 319 
  
3 Hinge TA2714 US26D MK  
1 Entry Lock 70 8255 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Wall Stop 400 US26D RO  
3 Silencer 608  RO  
  
Set: 33.0 
  
3 Hinge TA2714 US26D MK  
1 Entry Lock 70 8255 LNL US26D SA  
1 SFIC Core 33N700006 MK 26 MC  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
  
Set: 34.0 
Doors: 117A 
  
3 Hinge TA2714 US26D MK  
1 Privacy Set 49 8266 LNL US26D SA  
1 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
  
Set: 35.0 
Doors: 107, 108, 109, 116A, 117, 135, 136, 137, 139 
  
3 Hinge TA2714 US26D MK  
1 Privacy Set 49 8266 LNL US26D SA  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
1 Gasketing S773BL  PE  
  
Set: 36.0 
Doors: 104, 128, 203, 204, 307, 308 
  
3 Hinge T4A3786 US26D MK  
1 Push Plate 70C US32D RO  
1 Pull Plate 111x70C US32D RO  
1 Door Closer 351 O/P9 EN SA  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 400 US26D RO  
3 Silencer 608  RO  
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Set: 37.0 
Doors: 105, 106 
  
3 Hinge T4A3786 US26D MK  
1 Push Plate 70C US32D RO  
1 Pull Plate 111x70C US32D RO  
1 Door Operator 6070 689 NO  
2 Actuator 505  NO  
1 Kick Plate K1050 10" x 2" LDW 4BE CSK US32D RO  
1 Wall Stop 415 US26D RO  
3 Silencer 608  RO  
  
Set: 38.0 
Doors: 100S, 121G, 122, 123, 124, 124A, 124B 
  
2 Door Pull 111 Mtg-Type 13 US32D RO  
1 Track & Hardware provided by door mfr.    
  
Set: 39.0 
Doors: 100C, 100TA, 100U, 103K, 103L, 104C, 112B, 112C, 113B, 121A, 121B, 121C, 121D, 121E, 131B, 200H, 
200S, 300H, N/A - 470462, N/A - 692096 
  
1 Hardware by door mfg.    
 
 
 

END OF SECTION 087100 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes glazing for the following products and applications, including those specified in other 
Sections where glazing requirements are specified by reference to this Section: 

1. Windows. 
2. Doors. 
3. Glazed curtain walls. 
4. Storefront framing. 
5. Glazed entrances. 
6. Interior borrowed lites. 

B. Related Sections:  
 

1. Section 085653 “Ballistic Windows” for Ballistic Resistant Glazing 

1.3 DEFINITIONS 

A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced 
glazing publications. 

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036. 

C. Interspace:  Space between lites of an insulating-glass unit. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads 
(where applicable) without failure, including loss or glass breakage attributable to the following:  defective 
manufacture, fabrication, or installation; failure of sealants or gaskets to remain watertight and airtight; 
deterioration of glazing materials; or other defects in construction. 

B. Delegated Design:  Design glass, including comprehensive engineering analysis according to 
ASTM E 1300 or ICC's 2003 International Building Code by a qualified professional engineer, using the 
following design criteria: 

1. Design Wind Pressures:  As indicated on Drawings. 
2. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, design glass to resist 

design wind pressure based on glass type factors for short-duration load. 

3. Glass Type Factors for Sandblasted Glass: 
 

a. Short-Duration Glass Type Factor for Sandblasted Glass:  0.5. 
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4. Maximum Lateral Deflection:  For glass supported on all four edges, limit center-of-glass deflection 
at design wind pressure to not more than 1/50 times the short-side length or 1 inch (25 mm), 
whichever is less. 

5. Differential Shading:  Design glass to resist thermal stresses induced by differential shading within 
individual glass lites. 

C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting 
on glass framing members and glazing components. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glass Samples:  For each type of the following products; 12 inches (300 mm) square. 
 

1. Coated glass. 
2. Insulating glass. 
3. Decorative glass (frosted). 

 

C. Glazing Accessory Samples:  For gaskets, sealants and colored spacers, in 12-inch (300-mm) 
lengths.  Install sealant Samples between two strips of material representative in color of the adjoining 
framing system. 

D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same 
designations indicated on Drawings. 

E. Delegated-Design Submittal:  For glass indicated to comply with performance requirements and design 
criteria, including analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For installers and manufacturers of insulating-glass units with sputter-coated, low-e 
coatings and glass testing agency. 

B. Product Certificates:  For glass and glazing products, from manufacturer. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for tinted glass, coated glass, insulating glass, glazing sealants and glazing gaskets. 

1. For glazing sealants, provide test reports based on testing current sealant formulations within 
previous 36-month period. 

D. Preconstruction adhesion and compatibility test report. 

E. Warranties:  Sample of special warranties. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings:  A qualified 
insulating-glass manufacturer who is approved and certified by coated-glass manufacturer. 
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B. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified 
under the National Glass Association's Certified Glass Installer Program. 

C. Glass Testing Agency Qualifications:  A qualified independent testing agency accredited according to the 
NFRC CAP 1 Certification Agency Program. 

D. Sealant Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 

E. Source Limitations for Glass:  Obtain ultraclear float glass, tinted float glass, coated float glass, laminated 
glass and insulating glass from single source from single manufacturer for each glass type. 

F. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each 
product and installation method. 

G. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, unless more stringent requirements are indicated.  Refer to these publications for 
glazing terms not otherwise defined in this Section or in referenced standards. 
1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines for 

Sealed Insulating Glass Units for Commercial and Residential Use." 

H. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing with 
certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction 
or the manufacturer.  Label shall indicate manufacturer's name, type of glass, thickness, and safety 
glazing standard with which glass complies. 

I. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of IGCC. 

J. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Install glazing in mockups specified in Section 084113 "Aluminum-Framed Entrances and 
Storefronts" and Section 084413 "Glazed Aluminum Curtain Walls" to match glazing systems 
required for Project, including glazing methods. 

2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 
Completion. 

K. Preinstallation Conference:  Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

2. Review temporary protection requirements for glazing during and after installation. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and 
glazing materials from condensation, temperature changes, direct exposure to sun, or other causes. 

B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing units to 
avoid hermetic seal ruptures due to altitude change. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 
conditions are outside limits permitted by glazing material manufacturers and when glazing channel 
substrates are wet from rain, frost, condensation, or other causes. 
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1. Do not install glazing sealants when ambient and substrate temperature conditions are outside 
limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C). 

1.10 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which 
coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty 
period.  Deterioration of coated glass is defined as defects developed from normal use that are not 
attributed to glass breakage or to maintaining and cleaning coated glass contrary to manufacturer's written 
instructions.  Defects include peeling, cracking, and other indications of deterioration in coating. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-
glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty 
period.  Deterioration of insulating glass is defined as failure of hermetic seal under normal use that is not 
attributed to glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's 
written instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or film on interior 
surfaces of glass. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as 
needed to comply with requirements indicated. 

1. Minimum Glass Thickness for Exterior Lites:  Not less than 6.0 mm. 
2. Thickness of Tinted Glass:  Provide same thickness for each tint color indicated throughout Project. 

B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float glass, or 
Kind FT heat-treated float glass as needed to comply with "Performance Requirements" Article.  Where 
heat-strengthened glass is indicated, provide Kind HS heat-treated float glass or Kind FT heat-treated float 
glass as needed to comply with "Performance Requirements" Article.  Where fully tempered glass is 
indicated, provide Kind FT heat-treated float glass. 

C. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as 
indicated in manufacturer's published test data, based on procedures indicated below: 

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick. 
2. For insulating-glass units, properties are based on units of thickness indicated for overall unit and 

for each lite. 
3. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 

computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K). 
4. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to 

NFRC 200 and based on LBL's WINDOW 5.2 computer program. 
5. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 

2.2 GLASS PRODUCTS 

A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated. 
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B. Extra-clear Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I, complying with other requirements 
specified and with visible light transmission not less than 91 percent and solar heat gain coefficient not 
less than 0.87. 

1. Products:  Subject to compliance with requirements, provide the following: 
 

a. PPG Industries, Inc.; Starphire or Architect approved equal. 

C. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of 
kind and condition indicated. 

1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to 
bottom edge of glass as installed unless otherwise indicated. 

2. For uncoated glass, comply with requirements for Condition A. 
3. For coated vision glass, comply with requirements for Condition C (other coated glass). 

D. Ceramic-Coated Spandrel Glass:  ASTM C 1048, Condition C, Type I, Quality-Q3, and complying with 
other requirements specified. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. VIRACON Ceramic Frit Viraspan; Color TBD 

2. Glass:  Clear float. 
3. Silicone Coating Color:  As selected by Architect from manufacturer's full range; custom color may 

be required to match VE-2M or VNE-63 specified. 

E. Decorative Glass (frosted):  Sandblasted glass with abrasive particles forced through a high-pressure air 
nozzle, according to manufacturer's standard process.  Architect may consider acid-etched glass with 
decorative finish etched into glass with hydrofluoric and hydrochloric acids, evenly applied, according to 
manufacturer's standard process.  Pattern not required; uniform frost appearance. 

1. Glass Type:  Extra-clear float, heat strengthened or fully tempered where required or  indicated on 
drawings. 

2. Glass Thickness:  6.0 mm. 
3. Patterns:  No pattern required. 

2.3 INSULATING GLASS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Viracon; VE-2M and VNE-63; Basis of Design. 

2. PPG.  (with Architect’s approval). 

3. Guardian.  (with Architect’s approval). 

B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified according to ASTM E 2190, and complying with other requirements 
specified. 

1. Sealing System:  Dual seal, with manufacturer's standard primary and secondary. 
2. Spacer:  Manufacturer's standard spacer material and construction. 
3. Desiccant:  Molecular sieve or silica gel, or blend of both if required due to difference in elevation 

from manufacturer plant to project site. 

C. Glass:  Comply with applicable requirements in "Glass Products" Article as indicated by designations in 
"Insulating-Glass Types" Article. 
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2.4 GLAZING GASKETS 

A. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned neoprene, EPDM, silicone 
or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; of profile and 
hardness required to maintain watertight seal. 

1. Application:  Use where soft compression gaskets will be compressed by inserting dense 
compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing 
stops on opposite side of glazing. 

2.5 GLAZING SEALANTS 

A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another and with other 
materials they will contact, including glass products, seals of insulating-glass units, and glazing 
channel substrates, under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing 
sealants suitable for applications indicated and for conditions existing at time of installation. 

3. Sealants used inside the weatherproofing system, shall have a VOC content of not more than 250 
g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

4. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range. 

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, 
Class 100/50, Use NT. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 790. 
b. GE Advanced Materials - Silicones; SilPruf LM SCS2700. 
c. May National Associates, Inc.; Bondaflex Sil 290. 
d. Pecora Corporation; 890. 
e. Sika Corporation, Construction Products Division; SikaSil-C990. 
f. Tremco Incorporated; Spectrem 1. 

2. Applications:  See drawings. 

2.6 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric tape; 
nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as 
recommended in writing by tape and glass manufacturers for application indicated; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both 
surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant. 
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a full bead 

of liquid sealant. 
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2.7 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 
requirements of manufacturers of glass and other glazing materials for application indicated, and with a 
proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to 
maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to 
control glazing sealant depth and otherwise produce optimum glazing sealant performance. 

2.8 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight 
chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 

2.9 MONOLITHIC-GLASS TYPES 

A. Glass Type 5:  Clear float glass, heat-strengthened float glass and fully tempered float glass. 

1. Thickness:  6.0 mm. 
2. Provide safety glazing labeling at fully tempered units. 

2.10 INSULATING-GLASS TYPES 

A. Glass Type 1:  Ultraclear Low-e-coated, tinted insulating glass – VNE3-2M. 

1. Overall Unit Thickness:  1 inch (25 mm). 
2. Thickness of Each Glass Lite:  6.0 mm. 
3. Outdoor Lite:  Gray float glass, Ultraclear heat-strengthened float glass or Ultraclear fully tempered 

float glass, see drawings. 
4. Interspace Content:  Argon. 
5. Indoor Lite:  Ultraclear float glass, Ultraclear heat-strengthened float glass or Ultraclear fully 

tempered float glass. 
6. Low-E Coating:  Sputtered on second surface – VE-2M. 
7. Visible Light Transmittance:  35.0. 
8. Winter Nighttime U-Factor:  0.25. 
9. Summer Daytime U-Factor:  0.21. 
10. Solar Heat Gain Coefficient:  0.23. 
11. Shading Coefficient:  0.27. 
12. Provide safety glazing labeling on fully tempered units. 

B. Glass Type 3:  Ultraclear Frosted Low-e-coated, clear insulating glass VEI-2M. 
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1. Overall Unit Thickness:  1 inch (25 mm). 
2. Thickness of Each Glass Lite:  6.0 mm. 
3. Outdoor Lite:  Ultraclear float glass, Ultraclear heat-strengthened float glass or Ultraclear fully 

tempered float glass, see drawings. VE-2M #2 
4. Interspace Content:  Argon. 
5. Indoor Lite:  Frosted Ultraclear float glass, with V1086 Simulated Sandblast #3, heat-strengthened 

float glass or Frosted Ultraclear fully tempered float glass. 
6. Low-E Coating:  Sputtered on second surface. 
7. Visible Light Transmittance:  44.0. 
8. Winter Nighttime U-Factor :  0.25. 
9. Summer Daytime U-Factor :  0.21. 
10. Solar Heat Gain Coefficient :  0.34. 
11. Shading Coefficient::  0.40. 
12. Provide safety glazing labeling on fully tempered units. 

 
 

C. Glass Type 4:  Silicone-coated, insulating spandrel glass. 

1. Overall Unit Thickness:  1 inch (25 mm). 
2. Thickness of Each Glass Lite:  6.0 mm. 
3. Outdoor Lite:  Clear float glass, Clear heat-strengthened float glass or Clear fully tempered float 

glass, see drawings. 
4. Interspace Content:  Argon. 
5. Indoor Lite:  Clear float glass, Clear heat-strengthened float glass or Clear fully tempered float 

glass. 
6. Low-E Coating:  Sputtered on second surface. 
7. Opaque Coating Location:  Fourth surface. 
8. Winter Nighttime U-Factor:  0.25. 
9. Summer Daytime U-Factor:  0.21. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at 
corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove 
coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that 
exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in 
the completed work. 
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3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing 
materials, unless more stringent requirements are indicated, including those in referenced glazing 
publications. 

B. Adjust glazing channel dimensions as required by Project conditions during installation to provide 
necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with 
reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project 
site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other 
imperfections that, when installed, could weaken glass and impair performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction 
testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, 
unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable 
for heel bead or as per manufacturer’s recommendations. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install 
correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes 
are used that have demonstrated ability to maintain required face clearances and to comply with 
system performance requirements. 

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to sealant 
width.  With glazing tape, use thickness slightly less than final compressed thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing 
channel, as recommended in writing by glass manufacturer and according to requirements in referenced 
glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

J. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or 
protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make 
them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal 
framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in 
tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 
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G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket 
applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with 
allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints 
miter cut and bonded together at corners. 

C. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and press firmly 
against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying 
pressure uniformly to compression gaskets.  Compress gaskets to produce a weathertight seal without 
developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 
manufacturer. 

D. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and 
glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel 
and blocking weep systems until sealants cure.  Secure spacers or spacers and backings in place and in 
position to control depth of installed sealant relative to edge clearance for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant 
to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.7 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to 
framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and 
clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction operations.  If, 
despite such protection, contaminating substances do come into contact with glass, remove substances 
immediately as recommended in writing by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or 
stains; remove as recommended in writing by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural 
causes, accidents, and vandalism, during construction period. 

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 
scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in 
writing by glass manufacturer. 
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END OF SECTION 088000 
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SECTION 088853 – SECURITY GLAZING 
 
 
PART 1 – GENERAL 
 
1.1 SECTION INCLUDES 
 
 A. Prefabricated Ballistic Resistant Laminated Glass Block System 
 
1.2 RELATED SECTIONS 
 
 A. Section 05500 - Metal Fabrications: Steel channels, sills, lintels, and jambs. 
 
 B. Section 07900 - Joint Sealers. 
 
1.3 REFERENCES 
 
 A. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 
 
 B. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows, 

Curtain Walls, and Doors Under Specified Pressure and Temperature Differences Across the Specimen. 
 
 C. ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows, Doors, Skylights and 

Curtain Walls by Uniform Static Air Pressure Difference. 
 
 D. ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and 

Curtain Walls by Cyclic Static Air Pressure Difference. 
 
 E. ASTM A1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, 

High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength. 
 
 F. ASTM C920 - Standard Specification for Elastomeric Joint Sealants. 
 
 G. UL 752 – Standard for bullet resisting-equipment. Passed UL 752 Levels 1 through 6.  
 
1.4 QUALITY ASSURANCE 
 
 A. Manufacturer 
 
 1. Minimum of 10 years specialized experience in the manufacture of windows. 
 
 B. Direct Representation 
 
 1. The manufacturer shall have available a direct representative with full knowledge and experience of the 

product and systems for technical assistance. 
 
1.5 SUBMITTALS 
 
 A. Submit under provisions of Section 01 30 00. 
 
 B. Product Data: Manufacturer's literature on each product to be used, including: 
 
 1. Preparation instructions and recommendations. 
 2. Storage and handling requirements and recommendations. 
 3. Written installation instructions. 
 
 C.  Verification Samples: 
 
 1. Two glass block units of each type specified, showing size, design, and pattern of faces. 
 2. Representative samples of assembly as required for project. 
 
 D. Test Reports 
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 1. Submittal of test reports from independent laboratories indicating conformance to regulatory 
requirements UL 752 ballistic levels 1 through 6 shall be made available if required by architect. 

 
1.6 DELIVERY, STORAGE, AND HANDLING 
 
 A. Handle panels in a manner which will prevent undue stress on component parts, sealants and structural 

members. Do not rack or torque, or cause load forces in an inappropriate manner. 
 
1.7 PROJECT CONDITIONS 
 
 A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by 

manufacturer for optimum results. Do not install products under environmental conditions outside 
manufacturer's absolute limits. 

 
1.8 WARRANTY 
 
 A. Provide manufacturers limited 10-year warranty.   
 
 
PART 2 – PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturer: Pittsburgh Corning Corporation, which is located at: 800 Presque Isle Drive, 
Pittsburgh, PA 15239-2724; Toll Free Tel: 800-545-5001; Tel: 724-327-6100; Fax: 724-387-3806; Email: 
TechnicalService-GlassBlock@pghcorning.com; Web: www.pittsburghcorning.com. Or a comparable 
product by one of the following: 

a. Global Security Glazing 
b. Protective Structures 
c. Armotex 

 
2.2 GLASS BLOCK PREFABRICATED SYSTEM 
 
 A. Glass Block: General. 
 
 1. Finish: Polyvinyl Butyral edge coating or latex paint. 
 2. Framing:  Steel grid system. 
 
 B. Glass Block: PC Laminated VISTABRIK solid glass block. 
 
 1. Pattern: Clear or Stippled 
 
 a. All sizes available; thickness, 3.25 inches (83 mm) 
 
 C.   Basis for Design 
 
  1. Pittsburgh Corning’s LightWise Architectural Ballistic Resistant Series Prefabricated        Glass Block 

System 
 
 D. Performance Requirements 
 
 1. UL 752 level of ballistic resistance as required for project, Level 4. 
 2. Tested resistance to UV light transmission: 99%  
 3. Visible Light Transmission of 50% to 80%. 
 4. Sound Transmission class (STC) of 53% minimal (with mortar). 
 5. Heat Transmission Value (U-value) of 0.87 (with mortar). 
 6. Solar Heat Gain Coefficient (SHGC) of 0.75 to 0.78.   
 
2.3 ACCESSORIES 
 
 A. Sealant (caulk): Non-staining; waterproof mastic; silicone type meeting the requirements of ASTM C920. 
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PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 
 A. Do not begin installation until substrates have been properly prepared. 
 
 B. Notify architect of unsatisfactory preparation before proceeding. 
 
 C. Verify that channels for support at head, jambs and sills are properly installed. 
 
3.2 PREPARATION 
 
 A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the 

substrate under the project conditions. 
 
3.3 INSTALLATION 
 
 A. Install Ballistic-Resistant Glass Block System in strict compliance with the manufacturers’ specifications, 

sizing, anchorage charts and installation instructions including all materials, accessories, workmanship and 
cleaning. 

 
3.4 CLEANING 
 
 A. Remove excess sealant from glass surfaces immediately following application. 
 
3.5 PROTECTION 
 
 A. Protect installed products until completion of project. 
 
 B. Touch-up, repair or replace damaged products before Substantial Completion. 
 
 
 
 
END OF SECTION 088853 
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SECTION - 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 

2. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 

B. Related Requirements: 

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and exterior 
non-load-bearing wall studs; floor joists; roof rafters and ceiling joists; and roof trusses. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For firestop tracks, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-load-
bearing steel framing, provide materials and construction identical to those tested in assembly indicated, 
according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those 
tested in assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an 
independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal unless otherwise 
indicated. 

2. Protective Coating: ASTM A 653/A 653M, G40 , hot-dip galvanized unless otherwise indicated. 

B. Studs and Runners: ASTM C 645. Use either steel studs and runners or dimpled steel studs and runners. 
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1. Steel Studs and Runners: 

a. Minimum Base-Metal Thickness: 0.033 inch . 

b. Depth: As indicated on Drawings. 

2. Dimpled Steel Studs and Runners: 

a. Minimum Base-Metal Thickness: 0.025 inch . 

b. Depth: As indicated on Drawings. 

C. Slip-Type Head Joints: Where indicated, provide  the following: 

1. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes applied to 
interior partition framing resulting from deflection of structure above; in thickness not less than 
indicated for studs and in width to accommodate depth of studs. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Blazeframe Industries; Bare Slotted Track (BST/BST 2). 

2) ClarkDietrich Building Systems; SLP-TRK Slotted Deflection Track. 

3) Fire Trak Corp. 

4) MBA Building Supplies; Slotted Deflecto Track. 

5) Metal-Lite; The System. 

6) Steel Network, Inc. (The); VertiTrack VTD. 

7) Telling Industries; Vertical Slip Track. 

D. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with movement 
of the structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not 
less than indicated for studs and in width to accommodate depth of studs. 

1. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following: 

a. Blazeframe Industries; Intumescent Framing, Fire Stop System. 

b. CEMCO; California Expanded Metal Products Co; FAS Track. 

c. Fire Trak Corp; Fire Trak System  attached to studs with Fire Trak Posi Klip. 

d. Grace Construction Products; W.R. Grace & Co. -- Conn; FlameSafe FlowTrak System. 

e. Metal-Lite; The System. 

f. Steel Network, Inc. (The). 

E. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

1. Minimum Base-Metal Thickness: 0.033 inch . 
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F. Cold-Rolled Channel Bridging: Steel, 0.053-inch minimum base-metal thickness, with minimum 1/2-inch-
wide flanges. 

1. Depth: 1-1/2 inches . 

2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches , 0.068-inch-thick, galvanized steel. 

G. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound transmission. 

1. Configuration: Asymmetrical or hat shaped. 

H. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-wide flanges. 

1. Depth: As indicated on Drawings. 

2. Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum uncoated-steel 
thickness of 0.033 inch . 

3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 
double strand of 0.048-inch-diameter wire. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or double 
strand of 0.048-inch-diameter wire. 

B. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

C. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 inch and 
minimum 1/2-inch-wide flanges. 

1. Depth: 1-1/2 inches . 

D. Furring Channels (Furring Members): 

1. Cold-Rolled Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-wide flanges, 
3/4 inch deep. 

2. Steel Studs and Runners: ASTM C 645. 

a. Minimum Base-Metal Thickness: 0.033 inch . 

b. Depth: As indicated on Drawings. 

3. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep. 

a. Minimum Base-Metal Thickness: 0.033 inch . 

4. Resilient Furring Channels: 1/2-inch-deep members designed to reduce sound transmission. 

a. Configuration: hat shaped. 

E. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system composed of main 
beams and cross-furring members that interlock. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Armstrong World Industries, Inc; Drywall Grid Systems. 
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b. Chicago Metallic Corporation; Drywall Grid System. 

c. United States Gypsum Company; Drywall Suspension System. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and other 
properties required to fasten steel members to substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in 
anchors, and structural framing, for compliance with requirements and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of overhead 
structure to ensure that inserts and other provisions for anchorages to building structure have been 
installed to receive hangers at spacing required to support the Work and that hangers will develop their full 
strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of 
time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling runners 
(tracks) to surfaces indicated to receive sprayed fire-resistive materials. Where offset anchor plates 
are required, provide continuous plates fastened to building structure not more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary for 
installation of non-load-bearing steel framing. Do not reduce thickness of fire-resistive materials 
below that required for fire-resistance ratings indicated. Protect adjacent fire-resistive materials 
from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. 

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that apply to framing 
installation. 

2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C 1063 that apply to 
framing installation. 

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C 844 that apply to 
framing installation. 

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to framing 
installation. 
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B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, 
toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame 
both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than spacings required 
by referenced installation standards for assembly types. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, 
install isolation strip between studs and exterior wall. 

C. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural supports or 
substrates above suspended ceilings except where partitions are indicated to terminate at suspended 
ceilings. Continue framing around ducts penetrating partitions above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to produce 
joints at tops of framing systems that prevent axial loading of finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install runner 
track section (for cripple studs) at head and secure to jamb studs. 

a. Install two 18 ga. studs at each jamb unless otherwise indicated. 

b. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure. 

3. Other Framed Openings: Frame openings other than door openings the same as required for door 
openings unless otherwise indicated. Install framing below sills of openings to match framing 
required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated assembly 
indicated and support closures and to make partitions continuous from floor to underside of solid 
structure. 

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-rated 
assembly indicated. 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

D. Direct Furring: 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or 
powder-driven fasteners spaced 24 inches o.c. 

E. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch from 
the plane formed by faces of adjacent framing. 

3.5 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than spacings 
required by referenced installation standards for assembly types. 
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1. Hangers: 48 inches  o.c. 

2. Carrying Channels (Main Runners): 48 inches  o.c. 

3. Furring Channels (Furring Members): 24 inches  o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by building structure 
to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum 
that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting horizontal 
forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that 
interfere with locations of hangers required to support standard suspension system members, 
install supplemental suspension members and hangers in the form of trapezes or equivalent 
devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, eye 
screws, or other devices and fasteners that are secure and appropriate for substrate, and in a 
manner that will not cause hangers to deteriorate or otherwise fail. 

4. Do not attach hangers to steel roof deck. 

5. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that extend 
through forms. 

6. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

7. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meet 
vertical surfaces. Mechanically join main beam and cross-furring members to each other and butt-cut to fit 
into wall track. 

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet  measured 
lengthwise on each member that will receive finishes and transversely between parallel members that will 
receive finishes. 

END OF SECTION 092216 
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SECTION - 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

2. Tile backing panels. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for gypsum sheathing for exterior walls. 

2. Section 092216 "Non-Structural Metal Framing" for non-structural framing and suspension systems 
that support gypsum board panels. 

3. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for metal shaft-wall framing, gypsum 
shaft liners, and other components of shaft-wall assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 QUALITY ASSURANCE 

A. Mockups: Before beginning gypsum board installation, install mockups of at least 100 sq. ft. in surface 
area to demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed 
surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 

4. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct 
sunlight, construction traffic, and other potential causes of damage. Stack panels flat and supported on 
risers on a flat platform to prevent sagging. 
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1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board manufacturer's 
written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an independent 
testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that 
correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. American Gypsum; . 

2. CertainTeed Corporation; . 

3. Georgia-Pacific Building Products. 

4. National Gypsum Company; . 

5. United States Gypsum Company. 

B. Gypsum Board, Type X: ASTM C 1396/C 1396M. 

1. Thickness: 5/8 inch . 

2. Long Edges: Tapered. 

2.4 SPECIALTY GYPSUM BOARD 

A. Gypsum Board, Type C: ASTM C 1396/C 1396M. Manufactured to have increased fire-resistive capability. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. American Gypsum; Firebloc Type C. 

b. CertainTeed Corporation;ProRoc Type C. 
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c. Georgia-Pacific Building Products; Fireguard C. 

d. National Gypsum Company;Gold Bond Fire-Shield C. 

e. United States Gypsum Company; Firecode C Core. 

2. Thickness: As required by fire-resistance-rated assembly indicated on Drawings. 

3. Long Edges: Tapered. 

2.5 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Board: ASTM C 1178/C 1178M, with manufacturer's standard edges. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp. GlasRoc Tile Backer 

b. George-Pacific Gypsum LLC, DensShield Tile Backer 

2. Core: 5/8 inch , Type X. 

3. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.6 TRIM ACCESSORIES 

A. Interior Trim: ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized 
steel sheet. 

2. Shapes: 

a. Cornerbead. 

b. LC-Bead: J-shaped; exposed long flange receives joint compound. 

c. L-Bead: L-shaped; exposed long flange receives joint compound. 

d. U-Bead: J-shaped; exposed short flange does not receive joint compound. 

e. Expansion (control) joint. 

2.7 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

2. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh. 

3. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat use formulation that is compatible with other 
compounds applied on previous or for successive coats. 
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1. Prefilling: At open joints  and damaged surface areas, use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, 
use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 

4. Finish Coat: For third coat, use drying-type, all-purpose compound. 

5. Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound. 

2.8 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and manufacturer's 
written recommendations. 

B. Steel Drill Screws: ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 
inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by panel 
manufacturer. 

C. Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) produced by 
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Joint Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying 
with ASTM C 834. Product effectively reduces airborne sound transmission through perimeter joints and 
openings in building construction as demonstrated by testing representative assemblies according to 
ASTM E 90. 

1. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following: 

a. Grabber Construction Products; Acoustical Sealant GSC. 

b. Specified Technologies, Inc; Smoke N Sound Acoustical Sealant. 

c. United States Gypsum Company; SHEETROCK Acoustical Sealant. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, 
for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting 
end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one 
framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more 
than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or 
gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges 
or ends. Stagger vertical joints on opposite sides of partitions. Do not make joints other than control joints 
at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), 
except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, 
coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of floor/roof slabs and 
decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch-wide 
joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except 
floors. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge trim where edges 
of panels are exposed. Seal joints between edges and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first. 

I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner construction. Do not 
attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers. 
Float gypsum panels over these members or provide control joints to counteract wood shrinkage. 

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed 
after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Type X: As indicated on Drawings. 

2. Type C: Where required for specific fire-resistance-rated assembly indicated. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible 
and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise indicated 
or required by fire-resistance-rated assembly, and minimize end joints. 
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a. Stagger abutting end joints not less than one framing member in alternate courses of 
panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or 
required by fire-resistance-rated assembly. 

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints. 
Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to framing 
members and offset face-layer joints one framing member, 16 inches minimum, from parallel base-
layer joints, unless otherwise indicated or required by fire-resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel 
to framing) with joints of base layers located over stud or furring member and face-layer joints 
offset at least one stud or furring member with base-layer joints, unless otherwise indicated or 
required by fire-resistance-rated assembly. Stagger joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either 
vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at 
least one furring member. Locate edge joints of base layer over furring members. 

4. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 

3.4 APPLYING TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Panels: Comply with manufacturer's written installation instructions 
and install at locations indicated to receive tile. Install with 1/4-inch gap where panels abut other 
construction or penetrations. 

B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform 
plane across panel surfaces. 

3.5 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for 
panels. Otherwise, attach trim according to manufacturer's written instructions. 

B. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners. 

2. LC-Bead: Use at exposed panel edges. 

3. L-Bead: Use where indicated. 

4. U-Bead: Use at exposed panel edges. 

3.6 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, 
surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly 
remove residual joint compound from adjacent surfaces. 
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B. Prefill open joints  and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to 
receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C 840: 

1. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting." 

3.7 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall 
surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and 
other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093000 - TILING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 
2. Stone thresholds. 
3. Waterproof membrane. 
4. Crack isolation membrane. 
5. Metal edge strips. 

B. Related Sections: 
1. Section 079200 "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in 

tile surfaces. 
2. Section 092900 "Gypsum Board" for glass-mat, water-resistant backer board. 

 

1.3 DEFINITIONS 

A. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 apply to 
Work of this Section unless otherwise specified. 

B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, ANSI A108.1C, 
ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, ANSI A108.10, ANSI A108.11, 
ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, ANSI A108.16, and ANSI A108.17, which 
are contained in "American National Standard Specifications for Installation of Ceramic Tile." 

C. Module Size:  Actual tile size plus joint width indicated. 

D. Face Size:  Actual tile size, excluding spacer lugs. 

1.4 PERFORMANCE REQUIREMENTS 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the following 
values as determined by testing identical products per ASTM C 1028: 

1. Level Surfaces:  Minimum 0.6. (new DCOF 42) 
2. Step Treads:  Minimum 0.6.m (new DCOF 42) 
3. Ramp Surfaces:  Minimum 0.8. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Energy and Environmental Submittals: 

1. Product Data for adhesives and sealants, documentation including printed statement of VOC 
content. 

2. Product Data for adhesives and grouts, documentation including printed statement of VOC content. 
3. Product Data for tile floors, documentation from an independent testing agency indicating 

compliance with the FloorScore Standard. 

C. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of 
expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces. 

D. Samples for Initial Selection:  For each type of tile and grout indicated.  Include Samples of accessories 
involving color selection. 

E. Samples for Verification: 

1. Full-size units of each type and composition of tile and for each color and finish required. 
2. Assembled samples mounted on a rigid panel, with grouted joints, for each type and composition of 

tile and for each color and finish required.  Make samples at least 12 inches (300 mm) square, but 
not fewer than 4 tiles.  Use grout of type and in color or colors approved for completed Work. 

3. Full-size units of each type of trim and accessory for each color and finish required. 
4. Stone thresholds in 6-inch (150-mm) lengths. 
5. Metal edge strips in 6-inch (150-mm) lengths. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer 
and Installer. 

C. Product Certificates:  For each type of product, signed by product manufacturer. 

D. Material Test Reports:  For each tile-setting and -grouting product. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed for 
each type, composition, color, pattern, and size indicated. 

2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, composition, 
and color indicated. 

1.8 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of each type from one source or producer. 

1. Obtain tile of each type and color or finish from same production run and of consistent quality in 
appearance and physical properties for each contiguous area. 

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each 
mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or 
producer. 
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C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from 
a single manufacturer for each product: 

1. Stone thresholds. 
2. Waterproof membrane. 
3. Crack isolation membrane. 
4. Joint sealants. 
5. Metal edge strips. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Build mockup of each type of floor tile installation. 
2. Build mockup of each type of wall tile installation. 
3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 

Completion. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time 
of use.  Comply with requirements in ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 

C. Store aggregates where grading and other required characteristics can be maintained and contamination 
can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from 
contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating 
from bonding surfaces before setting tile. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient 
temperature and humidity conditions are maintained at the levels indicated in referenced standards and 
manufacturer's written instructions. 

PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and 
other characteristics indicated. 

1. Provide tile complying with Standard grade requirements unless otherwise indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI 
standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods 
specified in tile installation schedules, and other requirements specified. 
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C. FloorScore Compliance:  Tile for floors shall comply with requirements of FloorScore Standard. 

D. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile 
units taken from one package show same range in colors as those taken from other packages and match 
approved Samples. 

E. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with 
manufacturer unless otherwise indicated. 

1. Where tile is indicated for installation on exteriors or in wet areas, do not use back- or edge-
mounted tile assemblies unless tile manufacturer specifies in writing that this type of mounting is 
suitable for installation indicated and has a record of successful in-service performance. 

2.2 TILE PRODUCTS 

A. Tile Type:  F1 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile “Exhibition”  or 

comparable product by one of the following: 

a. American Olean; Division of Dal-Tile International Inc. 
b. Approved Equal 

2. Face Size:  As indicated on the drawings. 
3. Thickness:  As indicated on the drawings. 
4. Wearing Surface:  Unpolished and textured 
5. Finish:  Matte. 
6. Tile Color and Pattern:  As indicated on the drawings 
7. Grout Color:  As indicated on the drawings. 
8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and 

matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from 
manufacturer's standard shapes: 

9. Base:  As indicated on the drawings. 

B. Tile Type:  F2  
1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile “Unity”  or 

comparable product by one of the following: 

a. American Olean; Division of Dal-Tile International Inc. 
b. Approved Equal 

2. Face Size:  As indicated on the drawings. 
3. Thickness:  As indicated on the drawings. 
4. Wearing Surface:  Unpolished and textured 
5. Finish:  Matte, no glaze, polished or textured. 
6. Tile Color and Pattern:  As indicated on the drawings 
7. Grout Color:  As indicated on the drawings. 
8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and 

matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from 
manufacturer's standard shapes: 

9. Base:  As indicated on the drawings. 

C. Tile Type:  F3  
1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile “Keystone 

Series.”  or comparable product by one of the following: 

a. American Olean; Division of Dal-Tile International Inc. 
b. Approved Equal 

2. Face Size:  As indicated on the drawings. 
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3. Thickness:  As indicated on the drawings. 
4. Wearing Surface:  Unpolished and textured 
5. Finish:  Mat, opaque glaze. 
6. Tile Color and Pattern:  As indicated on the drawings 
7. Grout Color:  As indicated on the drawings. 
8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and 

matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from 
manufacturer's standard shapes: 

9. Base:  As indicated on the drawings. 
 

D. Tile Type:  T1  
1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile “Identity” 

Glazed Ceramic Wall Tile  or comparable product by one of the following: 

a. American Olean; Division of Dal-Tile International Inc. 
b. Approved Equal 

2. Face Size:  As indicated on the drawings. 
3. Thickness:  As indicated on the drawings. 
4. Wearing Surface:  Unpolished and textured 
5. Finish:  Mat, opaque glaze. 
6. Tile Color and Pattern:  As indicated on the drawings 
7. Grout Color:  As indicated on the drawings. 
8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and 

matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from 
manufacturer's standard shapes: 

9. Base:  As indicated on the drawings. 

E. Tile Type:  T2  
1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile “Rittenhouse 

Square” Glazed ceramic wall tile  or comparable product by one of the following: 

a. American Olean; Division of Dal-Tile International Inc. 
b. Metropolitan Ceramics. 

2. Face Size:  As indicated on the drawings. 
3. Thickness:  As indicated on the drawings. 
4. Wearing Surface:  Unpolished and textured 
5. Finish:  Mat, opaque glaze. 
6. Tile Color and Pattern:  As indicated on the drawings 
7. Grout Color:  As indicated on the drawings. 
8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and 

matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from 
manufacturer's standard shapes: 

9. Base:  As indicated on the drawings. 
 

2.3 THRESHOLDS 

A. General:  Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor 
finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch (1.5 mm) above 
adjacent floor surface.  Finish bevel to match top surface of threshold.  Limit height of threshold to 
1/2 inch (12.7 mm) or less above adjacent floor surface. 

B. Marble Thresholds:  ASTM C 503, with a minimum abrasion resistance of [10] [12] per ASTM C 1353 or 
ASTM C 241 and with honed finish. 
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1. Description:  Match Architect's sample. 

2.4 TILE BACKING PANELS 

A. See Gypsum Board – Section 092900. 

2.5 WATERPROOF MEMBRANE 

A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.10 
and is recommended by the manufacturer for the application indicated.  Include reinforcement and 
accessories recommended by manufacturer. 

B. Fabric-Reinforced, Fluid-Applied Membrane:  System consisting of liquid-latex rubber or elastomeric 
polymer and continuous fabric reinforcement. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Custom Building Products; 9240 Waterproofing and Anti-Fracture Membrane 
b. Laticrete International, Inc.;   Laticrete 9235 
c. MAPEI Corporation; Mapelastic 315 

2.6 CLEAVAGE MEMBRANE 

A. See installation schedule below and ANSI A108.1C. 

2.7 CRACK ISOLATION MEMBRANE 

A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.12 
for high performance and is recommended by the manufacturer for the application indicated.  Include 
reinforcement and accessories recommended by manufacturer. 

B. Fabric-Reinforced, Fluid-Applied Membrane:  System consisting of liquid-latex rubber or elastomeric 
polymer and fabric reinforcement. 

1. Basis of Design:  Subject to compliance with requirements, provide Mapei Corporation “Mapelastic 
AquaDefense”  or one the following: 
a. Custom Building Products;  RedGuard 
b. Laticrete International, Inc.; Laticrete Blue 92 Anti-Fracture Membrane or 9235 Waterproof 

Membrane. 

2.8 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene sheeting, 
ASTM D 4397, 4.0 mils (0.1 mm) thick. 

2. Latex Additive:  Manufacturer's standard] acrylic resin or styrene-butadiene-rubber water emulsion, 
serving as replacement for part or all of gaging water, of type specifically recommended by latex-
additive manufacturer for use with field-mixed portland cement and aggregate mortar bed. 

B. Latex-Portland Cement Mortar (Thin Set Medium Bed):  ANSI A118.15. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

a. Custom Building Products. (LFT Large Formate tile Mortar) 
b. Laticrete International, Inc. (255 MultiMax) 
c. MAPEI Corporation.  (UltraFlex LFT Mortar) 

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive 
to which only water must be added at Project site. 

3. Provide prepackaged, dry-mortar mix combined with acrylic resin or styrene-butadiene-rubber 
liquid-latex additive at Project site. 

4. For wall applications, provide mortar that complies with requirements for nonsagging mortar in 
addition to the other requirements in ANSI A118.4. 

2.9 GROUT MATERIALS 

A. Polymer-Modified Tile Grout:  ANSI A118.7. 

1. Basis of Design: “Prism” or one of the following subject to compliance with requirements: 
a. Custom Building Products. 
b. Laticrete International, Inc. 
c. MAPEI Corporation. 
 

2. Polymer Type:  Acrylic resin or styrene-butadiene rubber in liquid-latex form for addition to 
prepackaged dry-grout mix. 

 

2.10 ELASTOMERIC SEALANTS 

A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the 
following requirements and with the applicable requirements in Section 079200 "Joint Sealants." 

B. Retain first subparagraph below if required for LEED-NC, or LEED-CI, or LEED-CS Credit IEQ 4.1. 

1. Sealants shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24). 

2. Use primers, backer rods, and sealant accessories recommended by sealant manufacturer. 

C. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless 
otherwise indicated. 

D. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, 
and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for 
sealing interior ceramic tile joints and other nonporous substrates that are subject to in-service exposures 
of high humidity and extreme temperatures. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. DAP Inc.; 100 percent Silicone Kitchen and Bath Sealant. 
b. Dow Corning Corporation; Dow Corning 786. 
c. GE Silicones; a division of GE Specialty Materials; Sanitary 1700. 
d. Laticrete International, Inc.; Latasil Tile & Stone Sealant. 
e. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant. 
f. Tremco Incorporated; Tremsil 600 White. 
g. Custom Building Products 100% Silicone Commercial Sealant. 

E. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, 
and, as applicable to joint substrates indicated, O. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Bostik, Inc.; Chem-Calk 550. 
b. Degussa Building Systems; Sonneborn Sonolastic SL 2. 
c. Pecora Corporation; NR-200 Urexpan. 
d. Sika Corporation; Sikaflex-2c SL. 
e. Tremco Incorporated.; Vulkem 245. 

2.11 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation 
provided or approved by manufacturer of tile-setting materials for installations indicated. 

B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or 
combination of metal and PVC or neoprene base, designed specifically for flooring applications; half-hard 
brass exposed-edge material. 

C. Temporary Protective Coating:  Either product indicated below that is formulated to protect exposed 
surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; 
and easily removable after grouting is completed without damaging grout or tile. 

1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting 
point of 120 to 140 deg F (49 to 60 deg C) per ASTM D 87. 

2. Grout release in form of manufacturer's standard proprietary liquid coating that is specially 
formulated and recommended for use as temporary protective coating for tile. 

D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout 
surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers. 

E. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change color or 
appearance of grout. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Custom Building Products; Grout and Tile Sealer. 
b. Aqua Mix: Sealer Choice 
c. Jamo Inc.; Penetrating Sealer. 
d. MAPEI Corporation; KER 003, Silicone Spray Sealer for Cementitious Tile Grout or 004, 

Keraseal Penetrating Sealer for Unglazed Grout and Tile. 

2.12 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written 
instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other 
procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for 
installations indicated. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

TILING ` 093000 - 9 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting performance of installed tile. 

1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are incompatible with 
tile-setting materials including curing compounds and other substances that contain soap, wax, oil, 
or silicone; and comply with flatness tolerances required by ANSI A108.01 for installations 
indicated. 

2. Verify that concrete substrates for tile floors installed with adhesives, bonded mortar bed or thin-set 
mortar comply with surface finish requirements in ANSI A108.01 for installations indicated. 

a. Verify that surfaces that received a steel trowel finish have been mechanically scarified. 
b. Verify that protrusions, bumps, and ridges have been removed by sanding or grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of 
work, and similar items located in or behind tile has been completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not 
coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thin-set mortar with 
trowelable leveling and patching compound specifically recommended by tile-setting material 
manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed that 
complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile 
units taken from one package show same range of colors as those taken from other packages and match 
approved Samples.  If not factory blended, either return to manufacturer or blend tiles at Project site before 
installing. 

D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from 
staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective 
coating, taking care not to coat unexposed tile surfaces. 

3.3 TILE INSTALLATION 

A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile 
installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of 
Ceramic Tile" that are referenced in TCA installation methods, specified in tile installation schedules, and 
apply to types of setting and grouting materials used. 

1. For the following installations, follow procedures in the ANSI A108 Series of tile installation 
standards for providing 95 percent mortar coverage: 

a. Exterior tile floors. 
b. Tile floors in wet areas. 
c. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger. 
d. Tile floors composed of rib-backed tiles. 
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B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering 
without interruptions unless otherwise indicated.  Terminate work neatly at obstructions, edges, and 
corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible 
surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  
Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers 
overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and center tile fields 
in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that 
are less than half of a tile.  Provide uniform joint widths unless otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile sheets 
so joints between sheets are not apparent in finished work. 

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same size, align 
joints. 

3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on floor, base, 
walls, or trim, align joints unless otherwise indicated. 

F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 
 

1. Paver Tile:  3/16 inch (6.35 mm). 
2. Glazed Wall Tile:  1/16 inch (1.6 mm). 
3. Glazed Wall Tile 1/8” for Identity Series. 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, 
and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and 
tile.  Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them. 
2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants." 

I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless otherwise 
indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor finishes, 
set thresholds in latex-portland cement mortar (thin set). 

2. Do not extend c\leavage membrane, waterproofing or crack isolation membrane under thresholds 
set in latex-portland cement mortar.  Fill joints between such thresholds and adjoining tile set on 
cleavage membrane, waterproofing or crack isolation membrane with elastomeric sealant. 

J. Metal Edge Strips:  Install where exposed edge of tile flooring meets carpet, wood, or other flooring that 
finishes flush with or below top of tile and no threshold is indicated. 

K. Grout Sealer:  Apply grout sealer to grout joints according to grout-sealer manufacturer's written 
instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from 
tile faces by wiping with soft cloth. 

3.4 TILE BACKING PANEL INSTALLATION 

A. See Gypsum Board Section 092900. 
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3.5 WATERPROOFING INSTALLATION 

A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to produce 
waterproof membrane of uniform thickness and bonded securely to substrate. 

B. Do not install tile or setting materials over waterproofing until waterproofing has cured and been tested to 
determine that it is watertight. 

C. At showers install waterproofing membrane entire height of wall at shower. 

D. CLEAVAGE MEMBRANE:  See installation schedule below. 

3.6 CRACK ISOLATION MEMBRANE INSTALLATION 

A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to 
produce membrane of uniform thickness and bonded securely to substrate.  Basis of Design:  Mapei 
“Mapelastic AquaDefense” 

B. Do not install tile or setting materials over crack isolation membrane until membrane has cured. 

3.7 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of 
foreign matter. 

1. Remove latex-portland cement grout residue from tile as soon as possible. 
2. Clean grout smears and haze from tile according to tile and grout manufacturer's written 

instructions but no sooner than 10 days after installation.  Use only cleaners recommended by tile 
and grout manufacturers and only after determining that cleaners are safe to use by testing on 
samples of tile and other surfaces to be cleaned.  Protect metal surfaces and plumbing fixtures 
from effects of cleaning.  Flush surfaces with clean water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer and that 
is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent drain clogging. 

B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent 
staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner 
to completed tile walls and floors. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed. 

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces. 

3.8 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F111:  Cement mortar bed (thickset) with cleavage membrane; TCA F111 and 
ANSI A108.1C. 

a. Tile Type:  F1. 
b. Thin-Set Mortar for Cured-Bed Method:  Latex- portland cement mortar. 
c. Grout:  Polymer-modified sanded grout. 

2. Tile Installation F112:  Cement mortar bed (thickset) bonded to concrete; TCA F112 and 
ANSI A108.1C. 
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a. Tile Type:  F1  
b. Thin-Set Mortar for Cured-Bed Method:  Latex- portland cement mortar. 
c. Grout:  Polymer-modified sanded grout. 

3. Tile Installation F121:  Cement mortar bed (thickset) on waterproof membrane; TCA F121 and 
ANSI A108.1C. 

a. Tile Type:  F3 
b. Thin-Set Mortar for Cured-Bed Method:  Latex- portland cement mortar. 
c. Grout:  Polymer-modified sanded grout. 

4. Tile Installation F125A:  Thin-set mortar on crack isolation membrane; TCA F125A. 

a. Tile Type:  F2 
b. Thin-Set Mortar:  Latex- portland cement mortar. 
c. Grout:  Polymer-modified sanded grout. 

B. Interior Wall Installations, Metal Studs or Furring: 

1. Tile Installation W245:  Thin-set mortar on coated glass-mat, water-resistant gypsum backer board; 
TCA W245. 

a. Tile Type:  T1 & T2. 
b. Thin-Set Mortar:  Latex- portland cement mortar. 
c. Grout:  Polymer-modified unsanded grout. 

 
2. Tile Installation B420: Thin-set mortar on coated glass-mat water-resistant gypsum backer board 

shower receptor. 
a. Tile Type: T1 & T2 
b. Waterpoof Membrane AMSI A108.13 

END OF SECTION 093000 
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SECTION - 095113 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for ceilings. 

B. Related Requirements: 

1. Section 095123 "Acoustical Tile Ceilings" for ceilings consisting of mineral-base acoustical tiles 
used with concealed suspension systems, stapling, or adhesive bonding. 

2. Section 095133 "Acoustical Metal Pan Ceilings." 

C. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 
attachment devices to be cast in concrete. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each component indicated and for each exposed finish required, prepared on 
Samples of size indicated below. 

1. Acoustical Panel: Set of 6-inch-square Samples of each type, color, pattern, and texture. 

2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch-long Samples of each 
type, finish, and color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each acoustical panel ceiling, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 
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1. Acoustical Ceiling Panels: Full-size panels equal to 2 percent of quantity installed. 

2. Suspension-System Components: Quantity of each exposed component equal to 2 percent of 
quantity installed. 

3. Hold-Down Clips: Equal to 2 percent of quantity installed. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, 
unopened packages and store them in a fully enclosed, conditioned space where they will be protected 
against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, 
and other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture 
content. 

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and 
weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project when occupied for 
its intended use. 

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before beginning 
acoustical panel ceiling installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake motions determined 
according to ASCE/SEI 7. 

B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify 
products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Comply with ASTM E 1264 for Class B materials. 

2. Smoke-Developed Index: 450 or less. 

2.2 ACOUSTICAL PANELS, GENERAL 

A. Source Limitations: 

1. Acoustical Ceiling Panel: Obtain each type from single source from single manufacturer. 

2. Suspension System: Obtain each type from single source from single manufacturer. 

B. Source Limitations: Obtain each type of acoustical ceiling panel and supporting suspension system from 
single source from single manufacturer. 

C. Glass-Fiber-Based Panels: Made with binder containing no urea formaldehyde. 

D. Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated that comply 
with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light 
reflectances unless otherwise indicated. 
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1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face of test 
specimen is 15-3/4 inches away from test surface according to ASTM E 795. 

E. Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each product type. 

1. Where appearance characteristics of acoustical panels are indicated by referencing pattern 
designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide 
products selected by Architect from each manufacturer's full range that comply with requirements 
indicated for type, pattern, color, light reflectance, acoustical performance, edge detail, and size. 

2.3 ACOUSTICAL PANELS (C1, C3) 

A. Basis of Design:  
1. C1: Armstrong Optima 
2. C3: Armstrong Optima Health Zone 

B. Classification: Provide  panels complying with ASTM E 1264 for type, form, and pattern as follows: 

1. Type and Form: Type XII, glass-fiber base with membrane-faced overlay;Form 2, cloth. 

2. Pattern:   (fine textured). 

C. Color:  White. 

D. LR: Not less than 0.85. 

E. NRC: Not less than 0.95. 

F. Edge/Joint Detail:  Square. 

G. Thickness: 1”. 

H. Modular Size:  24 by 24 inches. 

I. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical panels treated with 
manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive 
and gram-negative bacteria and showing no mold, mildew, or bacterial growth when tested according to 
ASTM D 3273 and evaluated according to ASTM D 3274 or ASTM G 21. 

2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension-System Standard: Provide manufacturer's standard direct-hung metal suspension 
systems of types, structural classifications, and finishes indicated that comply with applicable requirements 
in ASTM C 635/C 635M. 

1. High-Humidity Finish: Comply with ASTM C 635/C 635M requirements for "Coating Classification 
for Severe Environment Performance" where high-humidity finishes are indicated. 

B. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct 
Hung," unless otherwise indicated. Comply with seismic design requirements. 

1. Anchors in Concrete: Anchors of type and material indicated below, with holes or loops for 
attaching hangers of type indicated and with capability to sustain, without failure, a load equal to 
five times that imposed by ceiling construction, as determined by testing according to ASTM E 488 
or ASTM E 1512 as applicable, conducted by a qualified testing and inspecting agency. 

a. Corrosion Protection: Carbon-steel components zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition. 
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b. Corrosion Protection: Stainless-steel components complying with ASTM F 593 and ASTM F 
594, Group 1 Alloy 304 or 316 for bolts; Alloy 304 or 316 for anchor. 

c. Corrosion Protection: Components fabricated from nickel-copper-alloy rods complying with 
ASTM B 164 for UNS No. N04400 alloy. 

2. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching 
hangers of type indicated and with capability to sustain, without failure, a load equal to 10 times 
that imposed by ceiling construction, as determined by testing according to ASTM E 1190, 
conducted by a qualified testing and inspecting agency. 

C. Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper. 

2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic. 

3. Nickel-Copper-Alloy Wire: ASTM B 164, nickel-copper-alloy UNS No. N04400. 

4. Size: Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, 
Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.106-inch- 
diameter wire. 

D. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint. 

E. Seismic Struts: Manufacturer's standard compression struts designed to accommodate seismic forces. 

F. Seismic Clips: Manufacturer's standard seismic clips designed and spaced to secure acoustical panels in 
place. 

G. Hold-Down Clips: Where indicated, provide manufacturer's standard hold-down clips spaced 24 inches 
o.c. on all cross tees. 

2.5 METAL SUSPENSION SYSTEM 

A. Narrow-Face, Uncapped, Double-Web, Steel Suspension System: Main and cross runners roll formed 
from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip galvanized; to produce 
structural members with 9/16-inch-wide faces. 

1. Structural Classification:  Heavy-duty system. 

2. Face Design: Equal to Armstrong Interlude 9/16” XL HRC. 

3. Face Finish: Painted white. 

4. Reveal Finish: Painted white. 

2.6 ACOUSTICAL SEALANT 

A. Acoustical Sealant: Manufacturer's standard sealant complying with ASTM C 834 and effective in reducing 
airborne sound transmission through perimeter joints and openings in building construction as 
demonstrated by testing representative assemblies according to ASTM E 90. 

1. Exposed and Concealed Joints: Nonsag, paintable, nonstaining latex sealant. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings 
attach or abut, with Installer present, for compliance with requirements specified in this and other Sections 
that affect ceiling installation and anchorage and with requirements for installation tolerances and other 
conditions affecting performance of acoustical panel ceilings. 

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture damaged, or 
mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite 
edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply with layout shown 
on reflected ceiling plans. 

3.3 INSTALLATION 

A. General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design 
requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems 
Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum 
that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required  to miss obstructions; offset resulting horizontal forces by 
bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that 
interfere with location of hangers at spacings required to support standard suspension-system 
members, install supplemental suspension members and hangers in form of trapezes or equivalent 
devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above with a minimum of 
three tight turns. Connect hangers directly either to structures or to inserts, eye screws, or other 
devices that are secure and appropriate for substrate and that will not deteriorate or otherwise fail 
due to age, corrosion, or elevated temperatures. 

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, 
by attaching to inserts, eye screws, or other devices that are secure and appropriate for both the 
structure to which hangers are attached and the type of hanger involved. Install hangers in a 
manner that will not cause them to deteriorate or fail due to age, corrosion, or elevated 
temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten hangers to cast-
in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners 
that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, install carrying 
channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 
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9. Do not attach hangers to steel roof deck. Attach hangers to structural members. 

10. Space hangers not more than 48 inches o.c. along each member supported directly from hangers 
unless otherwise indicated; provide hangers not more than 8 inches from ends of each member. 

11. Size supplemental suspension members and hangers to support ceiling loads within performance 
limits established by referenced standards and publications. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns. 
Suspend bracing from building's structural members as required for hangers, without attaching to 
permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into concrete with cast-in-
place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where 
necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings 
before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 
inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet . 
Miter corners accurately and connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one another. Remove 
and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and 
edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit. 

1. Arrange directionally patterned acoustical panels as follows: 

a. As indicated on reflected ceiling plans. 

b. Install panels with pattern running in one direction parallel to long axis of space. 

c. Install panels in a basket-weave pattern. 

2. For square-edged panels, install panels with edges fully hidden from view by flanges of 
suspension-system runners and moldings. 

3. For reveal-edged panels on suspension-system runners, install panels with bottom of reveal in firm 
contact with top surface of runner flanges. 

4. For reveal-edged panels on suspension-system members with box-shaped flanges, install panels 
with reveal surfaces in firm contact with suspension-system surfaces and panel faces flush with 
bottom face of runners. 

5. Paint cut edges of panel remaining exposed after installation; match color of exposed panel 
surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer. 

6. Install hold-down clips in areas indicated, in areas required by authorities having jurisdiction, and 
for fire-resistance ratings; space as recommended by panel manufacturer's written instructions 
unless otherwise indicated. 
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3.4 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special 
inspections: 

1. Compliance of seismic design. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and 
prepare test reports. 

C. Acoustical panel ceiling hangers and anchors and fasteners will be considered defective if they do not 
pass tests and inspections. 

D. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-
system members. Comply with manufacturer's written instructions for cleaning and touchup of minor finish 
damage. Remove and replace ceiling components that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage. 

END OF SECTION 095113 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Resilient base. 
2. Resilient stair accessories. 
3. Resilient molding accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Sustainability Submittals: 
 

1. Product Data and certification letter indicating percentages by weight of Post-Consumer and Pre-
Consumer recycled content for products having recycled content.  Include statement indicating 
materials costs for each product having recycled content.  Recycled content information source is 
to be provided in the form of Manufacturer’s publications or on Manufacturer’s letterhead.  

2. Product Data for Credit IEQ 4.1: For adhesives, documentation including printed statement of VOC 
content. 

C. Samples:  For each exposed product and for each color and texture specified, not less than 12 inches (300 
mm) long. 

D. Samples for Initial Selection:  For each type of product indicated. 

E. Samples for Verification:  For each type of product indicated and for each color, texture, and pattern 
required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) long. 

F. Product Schedule:  For resilient base and accessory products. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet (3 linear m) for every 500 linear feet (150 linear m) or fraction 
thereof, of each type, color, pattern, and size of resilient product installed. 
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1.5 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 deg F (10 
deg C) or more than 90 deg F (32 deg C). 

1.7 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F 
(21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products during the following 
time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 deg C). 

C. Install resilient products after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

 

2.1 THERMOSET-RUBBER BASE 

A. Basis of Design:  Roppe, or subject to compliance with requirements and approval by Architect, provide 
products by one of the following: 

1. Mannington. 
2. Forbo 

B. Product Standard:  ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, homogeneous). 

1. Style and Location: 

a. Style A, Cove:  Provide in areas with carpet. 
b. Style B, Cove:  Provide in areas with resilient flooring. 

C. Thickness:  0.125 inch (3.2 mm). 

D. Height:  4 inches (102 mm) or as indicated on Drawings. 

E. Lengths:  Coils in manufacturer's standard length. 
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F. Outside Corners:  Preformed. 

G. Inside Corners:  Preformed. 

H. Colors:  As selected by Architect from full range of industry colors. 

2.2 RUBBER STAIR ACCESSORIES 

A. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

B. Basis of Design:  Mohawk Stair Treads True- Nose and Tread.  Or comparable product by one of the 
following: 

1. Forbo. . 
2. Roppe Corporation, USA. 
3. Mannington.  

C. Stair Treads:  ASTM F 2169. 

1. Type:  TP (rubber, thermoplastic). 
2. Raised circular disk. 
3. Group:  2 (with contrasting color for the visually impaired). 
4. Nosing Style:  Square, adjustable to cover angles between 60 and 90 degrees. 
5. Nosing Height:  2 inches (51 mm). 
6. Thickness:  1/4 inch (6 mm) and tapered to back edge. 
7. Size:  Lengths and depths to fit each stair tread in one piece or, for treads exceeding maximum 

lengths manufactured, in equal-length units. 
8. Integral Risers:  Smooth, flat; in height that fully covers substrate. 

D. Separate Risers: Smooth, flat; in height that fully covers substrate; produced by same manufacturer as 
treads and recommended by manufacturer for installation with treads. 

1. Style:  Coved toe, 7 inches (178 mm) high by length matching treads. 
2. Thickness:  0.125 inch (3.2 mm). 

E. Stringers:  Height and length after cutting to fit risers and treads and to cover stair stringers; produced by 
same manufacturer as treads and recommended by manufacturer for installation with treads. 

1. Thickness:  0.125 inch (3.2 mm)] [0.080 inch (2.0 mm). 

F. Landing Tile:  Matching treads; produced by same manufacturer as treads and recommended by 
manufacturer for installation with treads. 

G. Locations:  Provide rubber stair accessories in areas indicated. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.3 RUBBER MOLDING ACCESSORY  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Forbo. . 
2. Roppe Corporation, USA. 
3. Mannington.  
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B. Description:  Rubber transition strips. 

C. Profile and Dimensions:  As indicated. 

D. Locations:  Provide rubber molding accessories in areas indicated. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 
hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient products and 
substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less except that adhesive for rubber stair treads 
shall have a VOC content of 60 g/L or less. 

C. Stair-Tread Nose Filler:  Two-part epoxy compound recommended by resilient stair-tread manufacturer to 
fill nosing substrates that do not conform to tread contours. 

D. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect 
exposed edges of flooring, and in maximum available lengths to minimize running joints. 

E. Floor Polish:  Provide protective, liquid floor-polish products recommended by resilient stair-tread 
manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 
content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified in other 
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits 
that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products. 

B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to 
ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
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2. Remove substrate coatings and other substances that are incompatible with adhesives and that 
contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do 
not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with 
installation only after substrate alkalinity falls within range on pH scale recommended by 
manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according to 
manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  Proceed with 
installation only after substrates have maximum 75 percent relative humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove 
bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are the same temperature as the space where they are to be 
installed. 

1. At least 48 hours in advance of installation, move resilient products and installation materials into 
spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces 
aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact 
with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with 
manufacturer's recommended adhesive filler material. 

G. Preformed Corners:  Install preformed corners before installing straight pieces. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 
2. Tightly adhere to substrates throughout length of each piece. 
3. For treads installed as separate, equal-length units, install to produce a flush joint between units. 
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C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout 
length of each piece.  Install reducer strips at edges of floor covering that would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum horizontal surfaces thoroughly. 
3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from resilient stair treads before 
applying liquid floor polish. 

1. Apply two coat(s). 

E. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 096513 
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SECTION - 096516 - RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes vinyl sheet flooring. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: In manufacturer's standard size, but not less than 6-by-9-inch  sections of each 
different color and pattern of resilient sheet flooring required. 

1. For heat-welding bead, manufacturer's standard-size Samples, but not less than 9 inches  long, of 
each color required. 

C. Welded-Seam Samples: For seamless-installation technique indicated and for each resilient sheet flooring 
product, color, and pattern required; with seam running lengthwise and in center of 6-by-9-inch  Sample 
applied to a rigid backing and prepared by Installer for this Project. 

D. Product Schedule: For resilient sheet flooring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of resilient sheet flooring to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs workers for this Project who are competent in 
techniques required by manufacturer for resilient sheet flooring installation and seaming method indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by resilient 
sheet flooring manufacturer for installation techniques required. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Build mockups for resilient sheet flooring including resilient base and accessories. 

a. Size: Minimum 100 sq. ft. for each type, color and pattern in locations directed by Architect. 
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2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient sheet flooring and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F 
or more than 90 deg F . Store rolls upright. 

1.8 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F  or 
more than 85 deg F , in spaces to receive resilient sheet flooring during the following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F  or more than 95 deg F . 

C. Close spaces to traffic during resilient sheet flooring installation. 

D. Close spaces to traffic for 48 hours after resilient sheet flooring installation. 

E. Install resilient sheet flooring after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient sheet flooring, as determined by testing identical 
products according to ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 

2.2 UNBACKED VINYL SHEET FLOORING (R1, 2, 3, 4, 5.) 

Basis of Design: Subject to compliance with requirements, Gerflor Mipolam Symbioz: 

1. Approved Equal 

B. Product Standard: ASTM F 1913. 

C. Thickness:  0.080 inch. 

D. Wearing Surface:  Smooth. 

E. Sheet Width:  As standard with manufacturer. 

F. Seamless-Installation Method:  Heat welded. 

G. Colors and Patterns:  As indicated on the construction drawings. 
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H. Product shall show no significant staining from the following chemicals, stains or acids: 
1. Amido Black Crethanol 
2. Amido Black H20 
3. Basic Yellow Dye 
4. RAM Stock 
5. RAM Working 
6. Ninhydrin 
7. Indanedione 
8. Sudan Black Dye 
9. HCI 
10. Bleach 
11. Gentian Violet Dye. 
12. Hungarian Red Dye 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or blended 
hydraulic-cement-based formulation provided or approved by resilient sheet flooring manufacturer for 
applications indicated. 

B. Adhesives: Water-resistant type recommended by flooring and adhesive manufacturers to suit resilient 
sheet flooring and substrate conditions indicated. 

C. Seamless-Installation Accessories: 

1. Heat-Welding Bead: Manufacturer's solid-strand product for heat welding seams. 

a. Color: Match flooring. 

2. Chemical-Bonding Compound: Manufacturer's product for chemically bonding seams. 

a. Bonding compound shall comply with the testing and product requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

D. Integral-Flash-Cove-Base Accessories: 

1. Cove Strip: 1-inch radius provided or approved by resilient sheet flooring manufacturer. 

2. Cap Strip: Metal Cap. provided or approved by resilient sheet flooring manufacturer. 

3. Corners: Metal inside and outside corners and end stops provided or approved by resilient sheet 
flooring manufacturer. 

E. Floor Polish: Provide protective, liquid floor-polish products recommended by resilient sheet flooring 
manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 
content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified in other 
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits 
that might interfere with adhesion of resilient sheet flooring. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Prepare substrates according to resilient sheet flooring manufacturer's written instructions to ensure 
adhesion of resilient sheet flooring. 

B. Concrete Substrates: Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and that 
contain soap, wax, oil, or silicone, using mechanical methods recommended by resilient sheet 
flooring manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by resilient sheet flooring 
manufacturer. Proceed with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Proceed with installation only after substrates pass testing according to resilient 
sheet flooring manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869. Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of As allowed 
by the manufacturer. in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170. Proceed with 
installation only after substrates have a maximum As allowed by the manufacturer. percent 
relative humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove 
bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient sheet flooring until it is the same temperature as the space where it is to be installed. 

1. At least 48 hours in advance of installation, move flooring and installation materials into spaces 
where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient sheet 
flooring. 

3.3 RESILIENT SHEET FLOORING INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient sheet flooring. 

B. Unroll resilient sheet flooring and allow it to stabilize before cutting and fitting. 

C. Lay out resilient sheet flooring as follows: 

1. Maintain uniformity of flooring direction. 

2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 inches 
away from parallel joints in flooring substrates. 

3. Match edges of flooring for color shading at seams. 

4. Avoid cross seams. 

D. Scribe and cut resilient sheet flooring to butt neatly and tightly to vertical surfaces, permanent fixtures, and 
built-in furniture including cabinets, pipes, outlets, and door frames. 
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E. Extend resilient sheet flooring into toe spaces, door reveals, closets, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating 
on resilient sheet flooring as marked on substrates. Use chalk or other nonpermanent marking device. 

G. Install resilient sheet flooring on covers for telephone and electrical ducts and similar items in installation 
areas. Maintain overall continuity of color and pattern between pieces of flooring installed on covers and 
adjoining flooring. Tightly adhere flooring edges to substrates that abut covers and to cover perimeters. 

H. Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to substrate to produce 
a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of 
adhesive spreader marks, and other surface imperfections. 

I. Seamless Installation: 

1. Heat-Welded Seams: Comply with ASTM F 1516. Rout joints and heat weld with welding bead to 
permanently fuse sections into seamless flooring. Prepare, weld, and finish seams to produce 
surfaces flush with adjoining flooring surfaces. 

J. Integral-Flash-Cove Base: Cove resilient sheet flooring 4 inches. up vertical surfaces. Support flooring at 
horizontal and vertical junction with cove strip. Butt at top against cap strip. 

1. Install metal corners at inside and outside corners. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient sheet flooring. 

B. Perform the following operations immediately after completing resilient sheet flooring installation: 

1. Remove adhesive and other blemishes from surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

C. Protect resilient sheet flooring from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish: Remove soil, adhesive, and blemishes from flooring surfaces before applying liquid floor 
polish. 

1. Apply two coat(s). 

E. Cover resilient sheet flooring until Substantial Completion. 

END OF SECTION 096516 
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SECTION 096623 - EXPOXY TERRAZZO FLOORING  

 

PART 1  GENERAL 
 

1.01 SUMMARY 
 

A. Section Includes: 
 

1. Poured in place terrazzo flooring and integral formed base. 
 

2. Joint, edge, and termination strips. 
 

3. Prior to installation of structural floor slab, advise General Contractor, in writing, of all requirements 
of concrete substrate regarding finish, level tolerance, and curing; see INSPECTION in Part 3. 

4. Locate all flexible joints required. See submittals below. 

5. Accessories necessary for complete installation. 

6. Setting of metal base beads and wood grounds. 

7. Backing for Epoxy Terrazzo base must be a cement board or exterior grade plywood, concrete 
block, concrete or cement plaster. 

8. Sufficient water, temporary heat and light, and adequate electric power with suitable outlets 
connected and distributed for use within 100 feet of any working space. 

Note:  Ambient temperature shall be maintained as per manufacturer recommendations, minimum 50 
degrees Fahrenheit. 

B. Related Sections: 

1. Cast-in-Place Concrete:  Section 03300. 

a. Concrete sub-floor to be level (maximum variation not to exceed 1/4 inch in 10 feet) and to have 
a steel trowel finished surface.  No curing agents or other additives which could prevent bonding 
should be used. 

b. The slab should have an efficient moisture barrier placed directly under the concrete slab when 
placed directly on grade.  Saw cutting of control joints must be done between 12-24 hours after 
placement of the structural concrete. 

2. Sealants:  Section 07920. 

3. Gypsum Drywall:  Section 09250. 

4. Adjacent floor finishes:  Division 9. 

5. Broom clean area to receive Terrazzo of loose chips, laitance, and all foreign matter. 

1.02 QUALITY ASSURANCE 

A. Acceptable Suppliers: 
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1. Suppliers shall provide materials in accordance with NTMA standards. 

2. Materials used in the floor surfacing shall be the products of a single manufacturer. 

B. Acceptable Installer: 

1. Acceptable installer shall be a contractor member of the NTMA to perform all work in accordance 
with NTMA standards. 

2. If installer is not a member contractor of NTMA, he shall submit a list of completed projects of similar 
magnitude and complexity. 

3. Installer must be acceptable to Architect and KRC Associates, Inc. 

4. Installation shall be performed by an applicator with minimum 5 years experience in work of similar 
nature and scope.  Installer must be approved by the manufacturer of the floor surfacing materials.  
The contractor shall furnish a written statement from the manufacturer that the installer is 
acceptable. 

5. Installer to verify locations of all flexible joints required by the provisions of this Section and by the 
recommendations of the related material manufacturers. 

a. Joint locations may or may not be shown in drawings. 

b. Refer to drawings required under SUBMITTALS above. 

6. Installer to keep daily log of the date of installation, room number, type, color, and method of 
application of product being installed.  Log must be available for inspection by the Architect upon 
request. 

7. Contractor to have proven experience with specified system. 

8. Mock-up:  Prior to starting application of flooring, provide full scale mock-up to establish acceptable 
quality, durability, and appearance.  Mock-up area must not be less than 50 square feet. 

a. Acceptable mock-up to be standard of quality for remaining work. 

b. Accepted work may remain in place.  Unacceptable work to be removed and replaced until 
acceptable. 

1.03 SUBMITTALS 

A. Samples: 

1. Submit maximum of three samples, 6 inches by 6 inches for each color and type of terrazzo as 
specified. 

2. Submit two 6-inch lengths of each type and kind of divider strips as specified. 

3. Manufacturers Application Instructions:  Submit descriptive data and specific recommendations for 
mixing, application, curing including any precautions of special handling instructions required to 
comply with the Occupational Safety and Health Act. 

4. Shop Drawings:  Shop Drawings shall be furnished showing installation of cove base and termination 
details, and details at floor material transitions and where adjoining equipment. 

1. Locate and provide detailing for flexible joints required for flooring in area of installation. 
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B. Maintenance Literature: 

1. Submit two copies of NTMA and manufacturer's maintenance recommendations. 

C. Certification: 

1. Suppliers shall furnish certification attesting that materials meet specification requirements. 

2. Suppliers shall furnish properly labeled material and Material Safety Data Sheets which comply to 
current state and federal requirements. 

3. Suppliers shall submit certification that installer is an approved applicator of material selected. 
  

1.04 DELIVERY, STORAGE AND HANDLING 

A. All materials shall be delivered to project site in original manufacturer's sealed containers including 
type of material, batch numbers, date of manufacture, and pertinent labels intact and legible. 
 

B. Store materials in dry protected area at a temperature between 50° F to 80° F. 

C. Follow all manufacturer's specific instructions and prudent safety practices for storage and handling. 

1.05 GUARANTEE 

 One year from date of completion of terrazzo installation. 

1.06 PROJECT CONDITIONS 

A. Maintain the ambient room and floor temperature at 50 degrees Fahrenheit, or above for a period 
extending from 72 hours before, during and after floor installation.  Concrete to receive surfacing 
shall have cured  for at least 28 days and be free of all curing compounds. 

B. Pre-job meeting between General Contractor,  Architect, and installer shall be held to discuss 
concrete substrate, location of joints and/or saw cuts to minimize subfloor cracking and locations of 
control joints and strips in terrazzo surface. 

C. Acceptable Substrates 

1. Level tolerance:  Concrete subfloor shall be level with a maximum variation from level of 
1/4" in 10 feet.  Any irregularity of the surface requiring patching and/or leveling shall be 
done using Key #502 and selected fillers and aggregates as recommended by the 
manufacturer. 

2. Concrete floor shall receive a steel trowel finish. 

3. Concrete shall be cured a minimum of 28 days.  No curing agents are to be used in areas to receive 
terrazzo. 

4. Concrete slab shall have an efficient moisture barrier directly under the concrete slab.  Testing must 
be done to verify that the moisture vapor emission rate of the slab does not exceed that as 
recommended by the manufacturer at time of installation of the epoxy terrazzo flooring or at any 
future date.  Moisture vapor emission testing must conform with the requirements of ASTM-F-1869-
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98.  If test results show excessive levels of moisture vapor, consult with manufacturer for 
recommended pre-treatment materials and procedures. 

5. Saw cutting of control joints must be done between 12 and 24 hours after placement of the structural 
concrete.  

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Specifications based on Key Resin Company Key Epoxy Terrazzo. 

B. Provide conforming products based on: 

1. Key Resin Company: Key Epoxy Terrazzo. 

 Key Resin is considered the approved quality standard for this job.  Any other material bid for this 
section must have as a minimum the standards set forth in this specification. 

2.02 MATERIALS 

A. Primer:   As recommended by Epoxy Resin Supplier. 

B. Epoxy resin mixed according to manufacturer's recommendation and tested without aggregate 
added.  All specimens cured for 7 days at 75 degrees plus or minus 2 degrees Fahrenheit and 50% 
plus or minus 2% R.H.  The product shall meet the following requirements: 

 PropertyTest Method Requirement 

 Hardness ASTM D-2240 using 60 - 85 

 Shore D Durometer 

 Tensile Strength Specimen made using 3,000 PSI min. 

 "C" die listed in ASTM D412 

 Compressive ASTM D-695, 10,000 PSI min. 

 StrengthSpecimen B cylinder 

Chemical Resistance ASTM D-1308: 7 days at room temperature by immersion method have 
no deleterious effects. 

 The following contaminants used: 

 Distilled Water 1% Soap Solution 

 Mineral Oil 10% Sodium Hydroxide 

 Isopropanol 10% Hydrochloric Acid 

 Ethanol 30 % Sulfuric Acid 

 .025 Detergent Solution 5% Acetic Acid 

C. Epoxy Resin mixed according to manufacturers recommendations and blended with 3 volumes of 
Georgia White marble blended 60% #1 chip and 40% #0 chip, ground and grouted with epoxy resin 
according to 3.02 C-2.  Finishing to a nominal l/4" thickness.  All specimens cured 7 days at 75 
degrees plus or minus 2 degrees Fahrenheit and 50% plus or minus R.H.  The finished epoxy 
terrazzo shall meet the following requirements. 
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1. Flammability:  When tested in accordance with ASTM-D-635, the Epoxy terrazzo shall 
comply with the following value:  Self-extinguishing, extent of burning .025 inches 
maximum. 

2. Thermal Coefficient of Linear Expansion:  When tested in accordance with ASTM-D-696, 
the Epoxy terrazzo will comply with the following value: 25 x 10-6 inches per inch per 
degree to 140 degrees Fahrenheit. 

3. Bond Strength:  When tested in accordance with Field Test Method for surface soundness 
and adhesion as described in ACI Committee No. 403 Bulletin Title No.59-43 (Pages 1139-
1141) the Epoxy terrazzo shall comply with the following value:  100% concrete failure 
minimum, with 300 PSI minimum tensile strength. 

D. Elastomeric Membrane:   

E. Marble Chips: 
1. Size:  To conform with NTMA gradation standards. 
2. Hardness according to ASTM C-24l Ha-10 minimum. 

3. 24 hours absorption rate not to exceed 0.75 percent. 

4. Chips shall contain no deleterious or foreign matter. 

5. Dust content less than 1% by weight. 

F. Strips: 

1. Stop and divider "L" strips: ______________ gauge. (Select gauge white alloy of zinc or 
plastic.  Consult with manufacturer of epoxy resin if brass strips are desired.)  

G. Terrazzo Cleaner: 

1. pH factor between 7 and 10. where applicable.  

2. Biodegradable and phosphate free. 

H. Sealer: 

1. pH factor between 7 and 10, where applicable. 

2. Shall not discolor or amber. 

3. Flash Point: ASTM D-56, 80 degrees Fahrenheit minimum,  where applicable. 

4. Special stain and/or chemical resistant sealers are needed for certain areas such as 
resistance to iodine or Betadine. 

2.03 MIXES 

A. Terrazzo Selection: 

1. NTMA Plate ______________________________. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

EPOXY TERRAZO FLOORING  Section 096623 - Page 6 

 

B. Proportions: 

1. Epoxy Terrazzo Topping:  In accordance with resin supplier's recommendations. 

C. Mixing: 

1. Terrazzo Topping:  Charge and mix marble chips and epoxy resin in accordance with 
supplier's instructions. 

PART 3 EXECUTION 

3.01 INSPECTION 

A. Examine areas to receive terrazzo for: 

1. Defects in existing work that affect proper execution of terrazzo work. 

2. Deviations beyond allowable tolerances for the concrete slab work. 

B. Start work only when all defects have been corrected. 

3.02 INSTALLATION 

A. Subfloor: 

1. Prepare substrate to receive epoxy terrazzo in accordance with manufacturer's 
recommendations. 

2. Route out all cracks and fill with Key Joint Filler.  Apply Key #400 Urethane Elastomer or 
Key #580 Flexible Epoxy across the crack and 12 inches on either side at a spread rate of 
50 square feet per gallon to achieve 25-30 mils dry.  Apply Key #502 Primer to cured 
membrane, extending several inches beyond either edge of membrane.  Imbed fiberglass 
mesh into wet primer and saturate with additional Key #502 Primer.  

3. Alternate to step #2:  Apply Key #400 Urethane Elastomer or Key #580 Flexible Epoxy over 
entire floor surface as a crack preventive membrane at a spread rate of 50 square feet per 
gallon to achieve 25-30 mils dry.  Reinforce cracks with fiberglass mesh as specified in step 
#2.  

4. Install control strips directly above control joints in subfloor.  Alternate:  If deleting control 
strips, treat control joints as specified for cracks in steps #2 and #3.  Extend membrane 
width to 12 inches on either side of control joint.   

5. Install divider strips as shown on drawings. 

B. Placing Terrazzo: 

1. Prime subfloor in accordance with resin supplier's instructions. 

2. Place terrazzo mixture and trowel to a dense flat surface to top of divider strips.  

C. Finishing: 
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1. Rough Grinding: 

a. Grind with 24 or finer grit stones or with comparable diamond plates. 

b. Follow initial grind with 80 or finer grit stones. 

2. Grouting: 

a. Cleanse floor with clean water and rinse. 

b. Remove excess rinse water, dry, and apply epoxy grout, supplied by epoxy 
manufacturer, to fill voids. 

3. Cure Grout. 

4. Fine Grinding: 

a. Grind with 80 or finer grit stones until all grout is removed from surface. 

b. Upon completion, terrazzo shall show a minimum of 70% marble chips. 

D. Cleaning and Sealing: 

1. Wash all surfaces with a neutral cleaner. 

2. Rinse with clean water and allow surface to dry. 

3. Apply sealer in accordance with manufacturer's directions. 

E. Protection: 

1. Upon completion, the work shall be ready for final inspection and acceptance by the owner 
or his agent. 

2. The General Contractor shall protect the finished floor from the time that the terrazzo 
contractor completes the work. 

END OF SECTION 096623 
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SECTION - 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes modular,tufted carpet tile. 

B. Related Requirements: 

1. Section 096513 "Resilient Base and Accessories" for resilient wall base and accessories installed 
with carpet tile. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade resistance. 

2. Include installation recommendations for each type of substrate. 

B. Samples: For each of the following products and for each color and texture required. Label each Sample 
with manufacturer's name, material description, color, pattern, and designation indicated on Drawings and 
in schedules. 

1. Carpet Tile: Full-size Sample. 

2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch-long Samples. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and procedures 
and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 
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1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type indicated, but not 
less than 10 sq. yd. . 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.8 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained 
at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to bond with 
adhesive and concrete slabs have pH range recommended by carpet tile manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, install 
carpet tiles before installing these items. 

1.9 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of carpet tile 
installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, failure of 
substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, loss of tuft 
bind strength, loss of face fiber, and delamination. 

3. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE (CP1, CP2, CP3, CP4, MT) 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings 
or comparable product: 

1. Mohawk “Jean Modular”. 

B. Color:  As Listed on the drawings. 

C. Pattern:  As Listed on the drawings. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based formulation 
provided or recommended by carpet tile manufacturer. 

B. Metal Edge/Transition Strips: Extruded aluminum with mill finish of profile and width shown, of height 
required to protect exposed edge of carpet, and of maximum lengths to minimize running joints. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
maximum moisture content, alkalinity range, installation tolerances, and other conditions affecting carpet 
tile performance. Examine carpet tile for type, color, pattern, and potential defects. 

B. Concrete Subfloors: Verify that concrete slabs comply with ASTM F 710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other materials that 
may interfere with adhesive bond. Determine adhesion and dryness characteristics by performing 
bond and moisture tests recommended by carpet tile manufacturer. 

2. Subfloor finishes comply with requirements specified in Section 033000 "Cast-in-Place Concrete" 
for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. General: Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with carpet tile 
manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile 
installation. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill 
cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, holes and depressions 1/8 
inch wide or wider and protrusions more than 1/32 inch unless more stringent requirements are required 
by manufacturer's written instructions. 

C. Remove coatings, including curing compounds, and other substances that are incompatible with adhesives 
and that contain soap, wax, oil, or silicone, without using solvents. Use mechanical methods 
recommended in writing by carpet tile manufacturer. 

D. Clean metal substrates of grease, oil, soil and rust, and prime if directed by adhesive manufacturer. Rough 
sand painted metal surfaces and remove loose paint. Sand aluminum surfaces, to remove metal oxides, 
immediately before applying adhesive. 

E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General: Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's written 
installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer. 

C. Maintain dye lot integrity. Do not mix dye lots in same area. 

D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including 
cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut edges as recommended by 
carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, 
alcoves, and similar openings. 
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F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating 
on finish flooring as marked on subfloor. Use nonpermanent, nonstaining marking device. 

G. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove yarns that protrude from carpet tile surface. 

2. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations." 

C. Protect carpet tile against damage from construction operations and placement of equipment and fixtures 
during the remainder of construction period. Use protection methods indicated or recommended in writing 
by carpet tile manufacturer. 

END OF SECTION 096813 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following interior 
substrates: 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Galvanized metal. 
5. Aluminum (not anodized or otherwise coated). 
6. Fiberglass. 
7. Gypsum board. 

B. Related Requirements: 

1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with primers 
specified in this Section. 

2. Section 099600 "High-Performance Coatings" for high-performance and special-use coatings. 
3. Section 099113 "Exterior Painting" for surface preparation and the application of paint systems on 

exterior substrates. 

C. Shop Finishing:  For all products possible, shop application of finishes is desired by Owner in order to optimize 
quality, durability. 

 
1. All primers and paints used for onsite touchup must comply with the following limits for VOC content, 

exclusive of colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24); these requirements do not apply to paints and coatings that are applied in a 
fabrication or finishing shop: 

 
a. Flat Paints, Coatings, and Primers:  VOC content of not more than 50 g/L. 
b. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L. 

B. Field Finishing:  For field applications that are inside the weatherproofing system, use paints and primers that 
comply with sustainability requirements for VOC content. See section 01352 Sustainable Design 
Requirements. Volatile organic compounds (VOCs) should be minimized in all product applications. 

C. Credit EQ 4.2:  For all interior applications use paints and coatings that comply with the following limits for 
VOC content when calculated according to 40 CFR 59, Subpart D (EPA method 24) and Green Seal 
Standard GC-03, Anti-Corrosive Paints, Second Edition, January 7, 1997      and the following chemical 
restrictions: 

 
1. VOC Limits 
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Coating Type    
Non-flat* 150
Flat 50
Anti-corrosive--Gloss, Semi-Gloss & Flat 250

VOC limit
g/L less water

The calculation of VOC shall exclude water and tinting color added at the point of sale.

* when gloss is not indicated: if the 60° specular gloss level <5 = flat; >5 = non-flat.  Gloss 
reading is determined by ASTM D523-89, Standard Test Method for Specular Gloss.  

Clear wood finishes: 
varnish 350 g/L
lacquer 550 g/L

Floor coatings 100 g/L

Sealers: 
waterproofing sealers 250 g/L 250 g/L
sanding sealers 275 g/L 275 g/L
all other sealers 200 g/L 200 g/L

Stains: 250 g/L 250 g/L

South Coast Air Quality Management District (SCAQMD) Rule 1113, Architectural Coatings

1.  when conforming products are not appropriate, apply offsite
2.  VOC g/L of coating thinned to the manufacturer's maximum recommendation, excluding the volume of any water and 
exempt compounds.  
Shellac:  Clear                730 g/L 
Shellac: Pigmented              550 g/L  

 
2. Restricted Components:  Paints and coatings shall not contain any of the following: 

 
a. Acrolein. 
b. Acrylonitrile. 
c. Antimony. 
d. Benzene. 
e. Butyl benzyl phthalate. 
f. Cadmium. 
g. Di (2-ethylhexyl) phthalate. 
h. Di-n-butyl phthalate. 
i. Di-n-octyl phthalate. 
j. 1,2-dichlorobenzene. 
k. Diethyl phthalate. 
l. Dimethyl phthalate. 
m. Ethylbenzene. 
n. Formaldehyde. 
o. Hexavalent chromium. 
p. Isophorone. 
q. Lead. 
r. Mercury. 
s. Methyl ethyl ketone. 
t. Methyl isobutyl ketone.  
u. Methylene chloride. 
v. Naphthalene. 
w. Toluene (methylbenzene). 
x. 1,1,1-trichloroethane. 
y. Vinyl chloride. 

2.2 DEFINITIONS 

A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. 
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B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 

C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523. 

D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to 
ASTM D 523. 

E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 

2.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application instructions. 

B. Sustainability Submittals: 

1. For paints and coatings, including printed statement of VOC content. 

C. Samples for Initial Selection:  For each type of topcoat product. 

D. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

E. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same designations 
indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with 
the proposed product highlighted. 

3. VOC content. 

2.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

2.5 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to verify 
preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of each paint 
system specified in Part 3. 
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a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of additional 
colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

2.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures 
continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

2.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 
50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 
deg C) above the dew point; or to damp or wet surfaces. 

PART 3 - PRODUCTS 

3.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Kwal Paint. 
2. PPG Architectural Finishes, Inc. 
3. Pratt & Lambert. 
4. Sherwin-Williams Company (The). 

3.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI 
Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by manufacturer, 
based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by manufacturers of 
topcoat for use in paint system and on substrate indicated. 
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C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior 
paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint 
base, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Dry-Fog Coatings:  400 g/L. 
4. Primers, Sealers, and Undercoaters:  200 g/L. 
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers:  340 g/L. 
7. Pretreatment Wash Primers:  420 g/L. 
8. Floor Coatings:  100 g/L. 
9. Shellacs, Clear:  730 g/L. 
10. Shellacs, Pigmented:  550 g/L. 

D. Colors:  As selected by Architect from manufacturer's full range. 

3.3 BLOCK FILLERS 

A. Block Filler, Latex, Interior/Exterior:  MPI #4. 

3.4 PRIMERS/SEALERS 

A. Primer Sealer, Latex, Interior:  MPI #50. 

B. Primer, Bonding, Water Based:  MPI #17. 

3.5 METAL PRIMERS 

A. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79. 

B. Primer, Alkyd, Quick Dry, for Metal:  MPI #76. 

C. Primer, Galvanized, Water Based:  MPI #134. 

D. Primer, Quick Dry, for Aluminum:  MPI #95. 

3.6 WATER-BASED PAINTS 

A. Latex, Interior, High Performance Architectural, Semi-Gloss (Gloss Level 5):  MPI #141. 

3.7 SOLVENT-BASED PAINTS 

3.8 DRY FOG/FALL COATINGS 

A. Dry Fall, Latex, Flat:  MPI #118. 

3.9 FLOOR COATINGS 

A. Sealer, Water Based, for Concrete Floors:  MPI #99. 
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3.10 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor 
will be notified in advance and may be present when samples are taken.  If paint materials have 
already been delivered to Project site, samples may be taken at Project site.  Samples will be 
identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show materials being used do 

not comply with product requirements.  Contractor shall remove noncomplying paint materials from 
Project site, pay for testing, and repaint surfaces painted with rejected materials.  Contractor will be 
required to remove rejected materials from previously painted surfaces if, on repainting with 
complying materials, the two paints are incompatible. 

PART 4 - EXECUTION 

4.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows: 

1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Gypsum Board:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

4.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to 
substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied 
protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall items 
that were removed.  Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as 
required to produce paint systems indicated. 
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D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint 
surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's 
written instructions. 

E. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or 
alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions. 

F. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods 
recommended in writing by paint manufacturer. but not less than the following:  

 
1. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 

G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, 
and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for 
touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated 
from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

I. Aluminum Substrates:  Remove loose surface oxidation. 

4.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before 

final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat 
only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items 
to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, identification, 
performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed or factory 
finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material 
are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of 
undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a 
uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller 
tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks. 

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and 
Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
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h. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other 
paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other 

paintable jacket material. 
h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are 
visible from occupied spaces. 

4.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency 
to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats 
as needed to provide dry film thickness that complies with paint manufacturer's written 
recommendations. 

4.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project 
site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, 
scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of other 
trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces. 

4.6 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Traffic Surfaces: 

1. Water-Based Clear Sealer System: 

a. First Coat:  Sealer, water based, for concrete floors, MPI #99. 
b. Topcoat:  Sealer, water based, for concrete floors, MPI #99. 

B. CMU Substrates: 

1. High-Performance Architectural Latex System: 
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a. Block Filler:  Block filler, latex, interior/exterior, MPI #4. 
b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

C. Steel Substrates: 

1. Water-Based Dry-Fall System:  
 

a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76. 
b. Prime Coat:  Shop primer specified in Section where substrate is specified. 
c. Topcoat:  Dry fall, latex, flat, MPI #118. 

2. High-Performance Architectural Latex System: 
 

a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76. 
b. Prime Coat:  Shop primer specified in Section where substrate is specified. 
c. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat. 
d. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

D. Galvanized-Metal Substrates: 

1. High-Performance Architectural Latex System: 

a. Prime Coat:  Primer, galvanized, water based, MPI #134. 
b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

E. Aluminum (Not Anodized or Otherwise Coated) Substrates: 

1. High-Performance Architectural Latex System: 

a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95. 
b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

F. Fiberglass and Plastic Substrates: 

1. High-Performance Architectural Latex System: 

a. Prime Coat:  Primer, bonding, water based, MPI #17. 
b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

G.  Gypsum Board Substrates: 

1. High-Performance Architectural Latex System: 

a. Prime Coat:  Primer sealer, latex, interior, MPI #50. 
b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

END OF SECTION 099123 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems on the following 
substrates: 

1. Exterior Substrates:  
 

a. Structural steel on roof at the mechanical enclosure screen.  See drawings. 

B. Related Requirements:  
 

1. Section 099113 "Exterior Painting" for special-use coatings and general field painting. 
2. Section 099123 "Interior Painting" for special-use coatings and general field painting. 

1.3 DEFINITIONS 

A. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

B. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include preparation requirements and application 
instructions. 

B. Energy and Enviromental Submittals: 

1. Product Data for interior coatings, documentation including printed statement of VOC content. 

C. Samples for Initial Selection:  For each type of topcoat product indicated. 

D. Samples for Verification:  For each type of coating system and in each color and gloss of topcoat 
indicated. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

E. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same designations 
indicated on Drawings and in schedules. 
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2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with 
the proposed product highlighted. 

3. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Coatings:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.6 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each coating system indicated to verify preliminary selections made under 
sample submittals and to demonstrate aesthetic effects and set quality standards for materials and 
execution. 

1. Architect will select one surface to represent surfaces and conditions for application of each coating 
system specified in Part 3. 

 
a. Other Items:  Architect will designate items (hollow metal frames) or other areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of additional 
colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures 
continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.8 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 
deg C) above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:  
 

1. Cloverdale Paint. 
2. PPG Architectural Finishes, Inc. 
3. Sherwin-Williams Company (The). 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and are listed in "MPI 
Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by manufacturer, 
based on testing and field experience. 

2. For each coat in a coating system, provide products recommended in writing by manufacturers of 
topcoat for use in coating system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a coating system. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior 
coatings applied at project site, the following VOC limits, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  250 g/L. 

D. Colors:  As selected by Architect from manufacturer's full range. 

2.3 METAL PRIMERS 

A. Primer, Epoxy, Anti-Corrosive, for Metal:  MPI #101. 

2.4 EPOXY COATINGS 

A. Epoxy, Gloss:  MPI #77. 

B. Epoxy, High-Build, Low Gloss: MPI #108. 

2.5 SOURCE QUALITY CONTROL 

A. Testing of Coating Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample coating materials.  
Contractor will be notified in advance and may be present when samples are taken.  If coating 
materials have already been delivered to Project site, samples may be taken at Project site.  
Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
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3. Owner may direct Contractor to stop applying paints if test results show materials being used do 
not comply with product requirements.  Contractor shall remove noncomplying coating materials 
from Project site, pay for testing, and recoat surfaces coated with rejected materials.  Contractor 
will be required to remove rejected materials from previously coated surfaces if, on recoating with 
complying materials, the two coatings are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting 
Specification Manual" applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied 
protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall items 
that were removed.  Remove surface-applied protection. 

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as 
required to produce coating systems indicated. 

D. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by mechanical 
methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied 
coatings.  Remove any shop primer. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and recommendations in 
"MPI Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for coating and substrate indicated. 
2. Do not apply coatings over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the same 
material are to be applied.  Tint undercoats to match color of finish coat, but provide sufficient difference in 
shade of undercoats to distinguish each separate coat. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

HIGH-PERFORMANCE COATINGS  099600 - 5 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film has a 
uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, 
sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and inspecting agency 
to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 
2. If test results show that dry film thickness of applied coating does not comply with coating 

manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats 
as needed to provide dry film thickness that complies with coating manufacturer's written 
recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project 
site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by washing, 
scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation.  Correct damage by cleaning, 
repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or defaced coated 
surfaces. 

3.6 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Steel Substrates: 

1. High-Build Epoxy System: 

a. Prime Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101. 
b. Intermediate Coat: Epoxy, high-build, low gloss, MPI #108. 
c. Topcoat: Epoxy, gloss, MPI #77. 

END OF SECTION 099600 
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SECTION 101416 - PLAQUES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes plaques. 

B. Related Requirements: 

1. Section 101423 "Panel Signage" for signs, with or without frames, that are made of materials other 
than solid metal. 

2. Section 142100 "Electric Traction Elevators" and Section 142400 "Hydraulic Elevators" for code-
required conveying equipment signage. 

3. Section 220553 "Identification for Plumbing Piping and Equipment" for labels, tags, and nameplates 
for plumbing systems and equipment. 

4. Section 230553 "Identification for HVAC Piping and Equipment" for labels, tags, and nameplates 
for HVAC systems and equipment. 

5. Section 260553 "Identification for Electrical Systems" for labels, tags, and nameplates for electrical 
equipment. 

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainability Submittals: 

1. For products and materials required to comply with requirements for regionally manufactured 
materials. Include statement indicating cost for each regionally manufactured material. 

a. Include statement indicating location of manufacturer and distance to Project for each 
regionally manufactured material. 

2. For adhesives, documentation including printed statement of VOC content. 

C. Shop Drawings: For plaques. 

1. Include fabrication and installation details and attachments to other work. 
2. Show plaque mounting heights, locations of supplementary supports to be provided by others, and 

accessories. 
3. Show message list, typestyles, graphic elements, including raised characters and Braille, and 

layout for each plaque at least half size. 
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D. Samples for Initial Selection: For each type of plaque, exposed component, and exposed finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

E. Samples for Verification: For each type of plaque showing all components and with the required finish(es), 
in manufacturer's standard size unless otherwise indicated and as follows: 

1. Plaques: Half-size Sample. 
2. Exposed Accessories: Half-size Sample of each accessory type. 

F. Plaque Schedule: Use same designations specified or indicated on Drawings or in a plaque or sign 
schedule. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For plaques to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of plaques that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 
b. Deterioration of embedded graphic image. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PLAQUES 

A. Cast Plaque: Plaque with background texture, border, and characters having uniform faces, sharp corners, 
and precisely formed lines and profiles; and as follows: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

a. Ace Sign Systems, Inc. 
b. Allen Markings International. 
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c. APCO Graphics, Inc. 
d. A. R. K. Ramos Signage Systems. 
e. Diskey Sign Company. 
f. Erie Landmark Company; Division of Paul W. Zimmerman Foundries. 
g. Gemini Incorporated. 
h. Matthews International Corporation; Bronze Division. 
i. Metal Arts; Division of L & H Mfg. Co. 
j. Metallic Arts. 
k. Nelson-Harkins Industries. 
l. Southwell Company (The). 

2. Plaque Material: Cast bronze. 
3. Plaque Thickness: 0.50 inch (12.7 mm). 
4. Finishes: 

a. Integral Metal Finish: As selected by Architect from full range of industry finishes. 
b. Overcoat: Manufacturer's standard baked-on clear coating. 

5. Background Texture: As selected by Architect from manufacturer's full range. 
6. Integrally Cast Border Style: As indicated. 
7. Applied Frame Material, Style, and Finish: As indicated. 
8. Mounting: Concealed studs or Countersunk flathead through fasteners. 
9. Text and Typeface: Typeface as selected by Architect from manufacturer's full range and variable 

content as scheduled. 

2.2 MATERIALS 

A. Bronze Castings: ASTM B 584, alloy recommended by manufacturer and finisher for finish indicated. 

2.3 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of plaques, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 

a. Fabricated from same basic metal and finish of fastened metal unless otherwise indicated. 
b. Fastener Heads: For nonstructural connections, use flathead or oval countersunk screws 

and bolts with tamper-resistant Allen-head, spanner-head or one-way-head slots unless 
otherwise indicated. 

2. Plaque Mounting Fasteners: 

a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of plaque, 
screwed into back of plaque, or screwed into tapped lugs cast integrally into back of plaque, 
unless otherwise indicated. 

b. Through Fasteners: Exposed metal fasteners matching plaque finish, with type of head 
indicated, installed in predrilled holes. 

2.4 FABRICATION 

A. General: Provide manufacturer's standard plaques according to requirements indicated. 

1. Preassemble plaques in the shop to greatest extent possible. Disassemble plaques only as 
necessary for shipping and handling limitations. Clearly mark units for reassembly and installation; 
apply markings in locations concealed from view after final assembly. 
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2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist water 
penetration and retention. 

3. Comply with AWS for recommended practices in welding and brazing. Provide welds and brazes 
behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded and 
brazed connections of flux, and dress exposed and contact surfaces. 

4. Conceal connections if possible; otherwise, locate connections where they are inconspicuous. 
5. Provide rebates, lugs, and brackets necessary to assemble components and to attach to existing 

work. Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed 
fasteners that match plaque finish. 

6. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand holes, and other 
defects that impair appearance or strength. Grind, wire brush, sandblast, and buff castings to 
remove seams, gate marks, casting flash, and other casting marks before finishing. 

B. Surface-Engraved Graphics: Machine engrave characters and other graphic devices into panel surface 
indicated to produce precisely formed copy, incised to uniform depth. 

1. Engraved Metal: Fill engraved graphics with manufacturer's standard baked enamel. 

C. Brackets: Fabricate brackets, fittings, and hardware for bracket-mounted plaques to suit plaque 
construction and mounting conditions indicated. Modify manufacturer's standard brackets as required. 

 
1. Stainless-Steel Brackets: Factory finish brackets to match plaque background finish unless 

otherwise indicated. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to long dimension of 
finished trim or border surface unless otherwise indicated. 

D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after fabrication but before 
applying contrasting polished finishes on raised features unless otherwise indicated. 

2.6 CLEAR ORGANIC COATING FOR COPPER-ALLOY FINISHES 

A. Clear Organic Coating: Clear, waterborne, air-drying, acrylic lacquer called "Incralac"; specially developed 
for coating copper-alloy products; consisting of a solution of methyl methacrylate copolymer with 
benzotriazole to prevent breakdown of the film in UV light; shop applied in two uniform coats per 
manufacturer's written instructions, with interim drying between coats and without runs or other surface 
imperfections, to a total dry film thickness of 1 mil (0.025 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of plaque work. 
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B. Verify that plaque-support surfaces are within tolerances to accommodate plaques without gaps or 
irregularities between backs of plaques and support surfaces unless otherwise indicated. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install plaques using mounting methods indicated and according to manufacturer's written 
instructions. 

1. Install plaques level, plumb, true to line, and at locations and heights indicated, with plaque 
surfaces free of distortion and other defects in appearance. 

2. Install plaques so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that plaque surfaces are clean and free of materials or debris that would 

impair installation. 
4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout, concrete, 

masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

B. Mounting Methods: 

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of plaque. 
Remove loose debris from hole and substrate surface. 

a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for displaced 
adhesive. Place plaque in position and push until flush to surface, embedding studs in 
holes. Temporarily support plaque in position until adhesive fully sets. 

b. Thin or Hollow Surfaces: Place plaque in position and flush to surface, install washers and 
nuts on studs projecting through opposite side of surface, and tighten. 

2. Through Fasteners: Drill holes in substrate using predrilled holes in plaque as template. 
Countersink holes in plaque if required. Place plaque in position and flush to surface. Install 
through fasteners and tighten. 

3. Brackets: Remove loose debris from substrate surface and install bracket supports in position so 
that plaque is correctly located and aligned. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed plaques and plaques that do not comply with specified 
requirements. Replace plaques with damaged or deteriorated finishes or components that cannot be 
successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as plaques are installed. 

C. On completion of installation, clean exposed surfaces of plaques according to manufacturer's written 
instructions, and touch up minor nicks and abrasions in finish. Maintain plaques in a clean condition during 
construction and protect from damage until acceptance by Owner. 

END OF SECTION 101416 
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SECTION - 101423 - PANEL SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Room-identification signs. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for temporary Project identification signs and 
for temporary information and directional signs. 

2. Section 101426 "Post and Panel/Pylon Signage" for freestanding signs. 

3. Section 220553 "Identification for Plumbing Piping and Equipment" for labels, tags, and nameplates 
for plumbing systems and equipment. 

4. Section 230553 "Identification for HVAC Piping and Equipment" for labels, tags, and nameplates 
for HVAC systems and equipment. 

5. Section 260553 "Identification for Electrical Systems" for labels, tags, and nameplates for electrical 
equipment. 

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 COORDINATION 

A. Furnish templates for placement of sign-anchorage devices embedded in permanent construction by other 
installers. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For panel signs. 

1. Include fabrication and installation details and attachments to other work. 

2. Show sign mounting heights, locations of supplementary supports to be provided by others, and 
accessories. 

3. Show message list, typestyles, graphic elements, including raised characters and Braille, and 
layout for each sign at least half size. 
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C. Samples for Verification: For each type of sign assembly showing all components and with the required 
finish(es), in manufacturer's standard size unless otherwise indicated and as follows: 

1. Room-Identification Signs: Full-size Sample. 

2. Variable Component Materials: 8-inch Sample of each base material, character (letter, number, and 
graphic element) in each exposed color and finish not included in Samples above. 

3. Exposed Accessories: Full-size Sample of each accessory type. 

D. Sign Schedule: Use same designations specified or indicated on Drawings or in a sign schedule. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: For exterior signs, allow for thermal movements from ambient and surface 
temperature changes. 

1. Temperature Change: 120 deg F , ambient; 180 deg F , material surfaces. 

B. Accessibility Standard: Comply with applicable provisions in the U.S. Architectural & Transportation 
Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities for signs. 

2.2 SIGNS 

A. Room-Identification Sign Insert drawing designation: Sign with smooth, uniform surfaces; with message 
and characters having uniform faces, sharp corners, and precisely formed lines and profiles; and as 
follows: 

1. Basis-of-Design Product:  Indicated on Drawings. 

2. Laminated-Sheet Sign:  Photopolymer face sheet with raised graphics laminated to acrylic backing 
sheet to produce composite sheet. 

a. Composite-Sheet Thickness:  Manufacturer's standard for size of sign. 

b. Surface-Applied Graphics: Applied vinyl film. 

c. Color(s):  As selected by Architect from manufacturer's full range. 

3. Sign-Panel Perimeter: Finish edges smooth. 

a. Edge Condition:  Square cut. 

b. Corner Condition in Elevation:  As indicated. 

4. Mounting:  Manufacturer's standard method for substrates indicated with. 

5. Text and Typeface:  Accessible raised characters and Braille,,,, typeface as selected by Architect 
from manufacturer's full range, variable content as scheduled,. Finish raised characters to contrast 
with background color, and finish Braille to match background color. 
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2.3 PANEL-SIGN MATERIALS 

A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF (UV 
filtering). 

B. Vinyl Film: UV-resistant vinyl film of nominal thickness indicated, with pressure-sensitive, permanent 
adhesive on back; die cut to form characters or images as indicated and suitable for exterior applications. 

C. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by manufacturer for 
optimum adherence to surface and are UV and water resistant for colors and exposure indicated. 

2.4 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signage, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Inserts: Furnish inserts to be set by other trades into concrete or masonry work. 

B. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with adhesive on 
both sides. 

2.5 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated. 

1. Preassemble signs and assemblies in the shop to greatest extent possible. Disassemble signs and 
assemblies only as necessary for shipping and handling limitations. Clearly mark units for 
reassembly and installation; apply markings in locations concealed from view after final assembly. 

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist water 
penetration and retention. 

3. Comply with AWS for recommended practices in welding and brazing. Provide welds and brazes 
behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded and 
brazed connections of flux, and dress exposed and contact surfaces. 

4. Conceal connections if possible; otherwise, locate connections where they are inconspicuous. 

5. Internally brace signs for stability and for securing fasteners. 

6. Provide rebates, lugs, and brackets necessary to assemble components and to attach to existing 
work. Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed 
fasteners that match sign finish. 

B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to produce 
precisely formed image. Image shall be free of rough edges. 

C. Subsurface-Engraved Graphics: Reverse engrave back face of clear face-sheet material. Fill resulting 
copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background color 
coating over enamel-filled copy. 

D. Shop- and Subsurface-Applied Vinyl: Align vinyl film in final position and apply to surface. Firmly press film 
from the middle outward to obtain good bond without blisters or fishmouths. 

E. Signs with Changeable Message Capability: Fabricate signs to allow insertion of changeable messages as 
follows: 
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1. For snap-in changeable inserts beneath removable face sheet, furnish one suction or other device 
to assist in removing face sheet. Furnish initial changeable insert. Subsequent changeable inserts 
are by Owner. 

2. For slide-in changeable inserts, fabricate slot without burrs or constrictions that inhibit function. 
Furnish initial changeable insert. Subsequent changeable inserts are by Owner. 

3. For frame to hold changeable sign panel, fabricate frame without burrs or constrictions that inhibit 
function. Furnish initial sign panel. Subsequent changeable sign panels are by Owner. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to long dimension of 
finished trim or border surface unless otherwise indicated. 

D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after fabrication but before 
applying contrasting polished finishes on raised features unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of signage work. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or irregularities 
between backs of signs and support surfaces unless otherwise indicated. 

C. Verify that anchor inserts are correctly sized and located to accommodate signs. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's written 
instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces free 
of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 

3. Before installation, verify that sign surfaces are clean and free of materials or debris that would 
impair installation. 

B. Room-Identification Signs and Other Accessible Signage: Install in locations on walls as indicated. 

C. Mounting Methods: 

1. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose debris. 
Apply tape strips symmetrically to back of sign and of suitable quantity to support weight of sign 
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without slippage. Keep strips away from edges to prevent visibility at sign edges. Place sign in 
position, and push to engage tape adhesive. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements. Replace signs with damaged or deteriorated finishes or components that cannot be 
successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's written 
instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition during 
construction and protect from damage until acceptance by Owner. 

END OF SECTION 101423 
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SECTION 101900 - CUBICLE CURTAIN TRACK SYSTEMS AND CURTAINS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Curtain tracks and curtain carriers. 
2. Cubicle curtains. 

B. Related Sections include the following: 

1. Division 6 Section "Rough Carpentry." 
2. Division 9 Section "Gypsum Board Assemblies, Acoustical Panel Ceilings, Acoustical Tile 

Ceilings."  

1.3 PERFORMANCE REQUIREMENTS 

A. Curtains:  Provide curtain fabrics with the following characteristics: 

1. Fabrics are launderable to a temperature of not less than 160 deg F (71 deg C). 
2. Fabrics are flame resistant and are identical to those that have passed NFPA 701 when tested 

by a testing and inspecting agency acceptable to authorities having jurisdiction. 

a. Identify curtains with size. 

1.4 SUBMITTALS 

A. Product Data:  Submit copies of manufacturer’s detailed technical data for materials, fabrication and 
installation of cubicle curtain tracks and curtains specified herein.  Include catalog cuts of fittings, 
anchors, fastenings and accessories. 

B. Shop Drawings:  Show layout and types of cubicles, sizes of curtains, number of carriers, and 
conditions requiring accessories.   

C. Samples for Verification:  Full-size units of each type of the following products: 

1. Curtain Fabric:  12-inch square swatch or larger Sample as required to show complete pattern 
repeat, from dye lot used for the Work, with specified treatments applied.  Mark top and face of 
material. 

2. Mesh Top:  Not less than 4 inches square. 
3. Curtain Track:  Not less than 4 inches long. 
4. Curtain Carrier:  Full-size unit. 

D. Cubicle Schedule:  Use same room designations as indicated on Drawings. 
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E. Product Certificates:  Signed by manufacturers of tracks and curtains certifying that products furnished 
comply with requirements. 

F. Maintenance Data:  For tracks and curtains to include in maintenance manuals specified in Division 1. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install cubicles until spaces are enclosed and weatherproof, wet 
work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and 
humidity conditions are maintained at the levels indicated for Project when occupied for its intended 
use. 

B. Field Measurements:  Where cubicles are indicated to fit to other construction, verify dimensions of 
other construction by field measurements before fabrication and indicate measurements on Shop 
Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 
 

1. AR Nelson,  3555 Scarlet Oak Blvd., St. Louis,  MO,  63122,  800-377-6625  
2. Construction Specialties Inc 
3. Covoc Corp. 

2.2 CURTAIN TRACKS 

A. Extruded-Aluminum Track No. 1200CT:  1-3/8 inches wide by 3/4 inch high aluminum track. 

1. Curved Track:  Factory fabricated 12-inch radius bends. 
2. Finish:  White baked enamel. 

B. Track Accessories:  End caps, connectors, end gates, coupling and joining sleeves, wall brackets, 
ceiling flanges, and other accessories. 

 
1. End Stop:  Removable. 

C. No. 20 Breakaway Carrier:  Three-piece nylon wheels, body and hook (recommended for use in No. 
1200CT Cubicle Track). 

2.3 CURTAINS 

A. Curtain Fabric:  Cubicle manufacturer's standard, as follows: 

1. Fiber Content:  100 percent polyester, inherently and permanently flame resistant. 
2. Products:  Subject to compliance with requirements, provide the following: 

a. Nelson Cubicle Curtains 

b. Construction Specialties Inc 
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c. Covoc Corporation 

1) Pattern:  As selected by Architect from manufacturer's full range of available 
fabrics. 

2) Color:  As selected by Architect from manufacturer's full range of available 
colors. 

B. Black out valance: No mesh top, provide black out valance. 

C. Curtain Grommets:  Two-piece, rolled-edge, rustproof, nickel-plated brass; spaced not more than 6 
inches o.c.; machined into top hem. 

2.4 CURTAIN FABRICATION 

A. Fabricate curtains to comply with the following requirements: 

1. Width:  Equal to track length from which curtain is hung plus 10 percent added fullness, but not 
less than 12 inches added fullness. 

2. Length:  Equal to floor-to-ceiling height, and minus distance above finished floor at bottom as 
follows: 

a. Cubicle Curtains:  14 inches. 

 
3. Black Out Fabric: Provide mfg. standard black out fabric. 

4. Top Hem:  Not less than 1 inch and not more than 1-1/2 inches wide, triple thickness, 
reinforced with integral web, and double lock stitched. 

5. Top hem not less than 1 inch and not more than 1-1/2 inches wide, triple thickness, reinforced 
with integral web, and double lock stitched.  Double lock stitch bottom of mesh directly to 1/2-
inch triple thickness, top hem of curtain fabric. 

6. Bottom Hem:  1 inch double thickness and single lock stitched. 
7. Side Hems:  Not less than 1/2 inch and not more than 1-1/4 inches wide, with double turned 

edges, and single lock stitched. 
8. Vertical Seams:  Not less than 1/2 inch wide, double turned and double stitched. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install tracks level and plumb, according to manufacturer's written instructions.  Provide 
track fabricated from one continuous length up to 16 feet. 

1. Curtain Track Mounting.  Surface. 

B. Surface Track Mounting:  Fasten surface-mounted tracks at intervals of not less than 24 inches.  
Fasten support at each splice and tangent point of each corner.  Center fasteners in track to ensure 
unencumbered carrier operation.  Attach track to ceiling as follows: 
1. Mechanically fasten to suspended ceiling grid with screws. 

C. Track Accessories:  Install end caps, connectors, end gates, coupling and joining sleeves, and other 
accessories as required for a secure and operational installation. 

D. Curtain Carriers:  Provide curtain carriers adequate for 6-inch spacing along the full length of the 
curtain. 
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E. Curtains:  Hang curtains on each curtain track. 

3.2 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain safety- loading units. 

1. Train Owner's maintenance personnel on procedures and schedules for changing curtains and     
maintaining cubicles. 

3.3 PROTECTION 

A. Protect installed recessed track openings with non-residue adhesive tape to prevent debris from 
ceiling finishing operations from impeding carrier operation. 

 

END OF SECTION 10190 
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SECTION 102113.17 - PHENOLIC-CORE TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Phenolic-core toilet compartments configured as toilet enclosures and urinal screens. 

B. Related Requirements:  
 

1. Section 102800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab bars, 
purse shelves, and similar accessories mounted on toilet compartments. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for toilet compartments. 

B. Sustainability Submittals: 

1. For products having recycled content, documentation indicating percentages by weight of 
postconsumer and preconsumer recycled content. Include statement indicating cost for each 
product having recycled content. 

C. Shop Drawings: For toilet compartments. 

1. Include plans, elevations, sections, details, and attachment details. 
2. Show locations of cutouts for compartment-mounted toilet accessories. 
3. Show locations of centerlines of toilet fixtures. 
4. Show locations of floor drains. 

D. Samples for Initial Selection: For each type of toilet compartment material indicated. 

1. Include Samples of hardware and accessories involving material and color selection. 

E. Samples for Verification: For the following products, in manufacturer's standard sizes unless otherwise 
indicated: 

1. Each type of material, color, and finish required for toilet compartments, prepared on 6-inch- (152-
mm-) square Samples of same thickness and material indicated for Work. 

2. Each type of hardware and accessory. 

F. Product Schedule: For toilet compartments, prepared by or under the supervision of supplier, detailing 
location and selected colors for toilet compartment material. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of toilet compartment. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For toilet compartments to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Door Hinges: One hinge(s) with associated fasteners. 
2. Latch and Keeper: One latch(es) and keeper(s) with associated fasteners. 
3. Door Bumper: One door bumper(s) with associated fasteners. 
4. Door Pull: One door pull(s) with associated fasteners. 
5. Fasteners: Ten fasteners of each size and type. 

1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other 
construction contiguous with toilet compartments by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify 
products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 75 or less. 
2. Smoke-Developed Index: 450 or less. 

B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation 
Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and 
ICC A117.1 for toilet compartments designated as accessible. 

2.2 PHENOLIC-CORE TOILET COMPARMENTS 

A. Basis of Design:  Metpar Corp.”Navy Graphix” or comparable products by one of the following: 

1. Accurate Partitions Corporation. 
2. All American Metal Corp. 
3. American Sanitary Partition Corporation. 
4. Ampco, Inc. 
5. Bobrick Washroom Equipment, Inc. 
6. Bradley Corporation; Mills Partitions. 
7. Decolam. 
8. Flush Metal Partition Corp. 
9. General Partitions Mfg. Corp. 

 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

PHENOLIC-CORE TOILET COMPARTMENTS  102113.17 - 3 

B. Toilet-Enclosure Style: Floor to ceiling. 

C. Urinal-Screen Style: Floor to ceiling. 

D. Door, Panel, and Pilaster Construction: Solid phenolic-core panel material with melamine facing on both 
sides fused to substrate during panel manufacture (not separately laminated), and with eased and 
polished edges and no-sightline system. Provide minimum 3/4-inch- (19-mm-) thick doors and pilasters 
and minimum 1/2-inch- (13-mm-) thick panels. 

E. Pilaster Shoes and Sleeves (Caps): Formed from stainless-steel sheet, not less than 0.031-inch (0.79-mm) 
nominal thickness and 3 inches (76 mm) high, finished to match hardware. 

F. Urinal-Screen Post: Manufacturer's standard post design of monolithic phenolic urinal screen cutout at 
bottom to form a post, material matching the thickness and construction of pilasters or 1-3/4-inch- (44-mm-
) square, aluminum tube with satin finish; with shoe and sleeve (cap) matching that on the pilaster. 

G. Brackets (Fittings): 

1. Stirrup Type: Ear or U-brackets,  stainless steel. 
2. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel. 

H. Phenolic-Panel Finish: 

1. Facing Sheet Finish: One color and pattern in each room. 
2. Color and Pattern: As selected by Architect from manufacturer's full range, with manufacturer's 

standard [dark color core] [through-color core matching face sheet]. 
3. Edge Color: Through-color matching facing sheet color. 

2.3 HARDWARE AND ACCESSORIES 

A. Hardware and Accessories: Manufacturer's heavy-duty operating hardware and accessories. 

1. Hinges: Manufacturer's minimum 0.062-inch- (1.59-mm-) thick stainless-steel continuous, cam type 
that swings to a closed or partially open position, allowing emergency access by lifting door. Mount 
with through-bolts. 

2. Latch and Keeper: Manufacturer's heavy-duty surface-mounted cast-stainless-steel latch unit 
designed to resist damage due to slamming, with combination rubber-faced door strike and keeper, 
and with provision for emergency access. Provide units that comply with regulatory requirements 
for accessibility at compartments designated as accessible. Mount with through-bolts. 

3. Coat Hook: Manufacturer's heavy-duty combination cast-stainless-steel hook and rubber-tipped 
bumper, sized to prevent in-swinging door from hitting compartment-mounted accessories. Mount 
with through-bolts. 

4. Door Bumper: Manufacturer's heavy-duty rubber-tipped cast-stainless-steel bumper at out-swinging 
doors. Mount with through-bolts. 

5. Door Pull: Manufacturer's heavy-duty cast-stainless-steel pull at out-swinging doors that complies 
with regulatory requirements for accessibility. Provide units on both sides of doors at compartments 
designated as accessible. Mount with through-bolts. 

B. Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in 
manufacturer's standard finish. 

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished to 
match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for through-bolt 
applications. For concealed anchors, use stainless-steel, hot-dip galvanized-steel, or other rust-resistant, 
protective-coated steel compatible with related materials. 
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2.4 MATERIALS 

A. Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness. 

B. Stainless-Steel Castings: ASTM A 743/A 743M. 

2.5 FABRICATION 

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate 
requirements and provide cutouts for through-partition toilet accessories where required for attachment of 
toilet accessories. 

B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to conceal supports 
and leveling mechanism. 

C. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies with 
leveling adjustment nuts at tops and bottoms of posts. Provide shoes and sleeves (caps) at posts to 
conceal anchorage. 

D. Door Size and Swings: Unless otherwise indicated, provide 24-inch- (610-mm-) wide in-swinging doors for 
standard toilet compartments and 36-inch- (914-mm-) wide out-swinging doors with a minimum 32-inch- 
(813-mm-) wide clear opening for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for fastening, 
support, alignment, operating clearances, and other conditions affecting performance of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight, level, and 
plumb. Secure units in position with manufacturer's recommended anchoring devices. 

1. Maximum Clearances: 

a. Pilasters and Panels: 1/2 inch (13 mm). 
b. Panels and Walls: 1 inch (25 mm). 

2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height brackets. 

a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters with anchors 
penetrating not less than 1-3/4 inches (44 mm) into structural floor unless otherwise indicated in 
manufacturer's written instructions. Secure continuous head rail to each pilaster with no fewer than two 
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fasteners. Hang doors to align tops of doors with tops of panels, and adjust so tops of doors are parallel 
with overhead brace when doors are in closed position. 

C. Floor-and-Ceiling-Anchored Units: Secure pilasters to supporting construction and level, plumb, and 
tighten. Hang doors and adjust so doors are level and aligned with panels when doors are in closed 
position. 

D. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and plumb, rigid, 
and secured to resist lateral impact. 

3.3 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's written 
instructions for proper operation. Set hinges on in-swinging doors to hold doors open approximately 30 
degrees from closed position when unlatched. Set hinges on out-swinging doors to return doors to fully 
closed position. 

END OF SECTION 102113.17 
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SECTION - 102233 - ACCORDION FOLDING PARTITIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manually operated, accordion folding partitions. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for supports that attach supporting tracks to overhead 
structural system. 

2. Section 087100 "Door Hardware" for hardware to the extent not specified in this Section. 

1.3 DEFINITIONS 

A. NIC: Noise Isolation Class. 

B. NRC: Noise Reduction Coefficient. 

C. SAA: Sound Absorption Average. 

D. STC: Sound Transmission Class. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design accordion folding partitions, including comprehensive engineering analysis by a 
qualified professional engineer, using performance requirements and design criteria indicated. 

B. Seismic Performance: Accordion folding partitions shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

C. Acoustical Performance: Provide accordion folding partitions tested by a qualified testing agency for the 
following acoustical properties according to test methods indicated: 

1. Sound-Transmission Requirements: Accordion folding partition assembly tested in a laboratory for 
sound transmission loss performance according to ASTM E 90, calculated according to ASTM E 
413, and rated for not less than the STC value indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
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1. Indicate storage and operating clearances. Indicate location and installation requirements for 
hardware and track, blocking, and direction of travel. 

2. Indicate facing-material seam locations if any. 

C. Samples for Verification: For each type of exposed material, facing material, and finish indicated, prepared 
on Samples of size indicated below: 

1. Textile: Full width by not less than 36-inch-long section of fabric from dye lot to be used for the 
Work, with specified treatments applied. Show complete pattern repeat. 

2. Edge Material: Not less than full width by 3 inches long. 

3. Hardware: Manufacturer's standard exposed door-operating device. 

D. Delegated-Design Submittal: For accordion folding partitions indicated to comply with performance 
requirements and design criteria, including analysis data and calculations signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Design Calculations: Calculate requirements for seismic restraints. 

1.6 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For accordion folding partitions to include in maintenance manuals. In 
addition to items specified in Section 017823 "Operation and Maintenance Data," include the following: 

1. Facing materials and finishes for exposed trim and accessories. Include precautions for cleaning 
materials and methods that could be detrimental to finishes and performance. 

2. Seals, hardware, track, carriers, and other operating components. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers trained and approved by manufacturer. 

B. Fire-Test-Response Characteristics: Provide partitions with finishes meeting the following as determined 
by testing identical products by UL or another testing and inspecting agency acceptable to authorities 
having jurisdiction: 

1. Surface-Burning Characteristics: As determined by testing per ASTM E 84. 

a. Flame-Spread Index: 25 or less. 

b. Smoke-Developed Index: 450 or less. 

2. Fire Growth Contribution: Meeting acceptance criteria of local code and authorities having 
jurisdiction when tested according to NFPA 265 or NFPA 286. 

1.9 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of accordion folding partition openings by field 
measurements before fabrication. 
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1.10 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of accordion folding partitions that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of accordion folding partitions. 

b. Deterioration of metals, metal finishes, and other materials beyond normal wear. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ACCORDION FOLDING PARTITION (Door 131B) 

A. Accordion Folding Partition: Accordion folding frame with  hinged sections designed for horizontal 
extension and retraction, covered with decorative facing material, reinforced for hardware attachment, 
supported by overhead suspension system, and equipped with manufacturer's standard air-release 
method to prevent billowing. 

1. Basis-of-Design Product: Subject to compliance with requirements, Modernfold SM-12 or 
comparable product by one of the following: 

a. Hufcor 

b. Panelfold 

c. Approved Equal 

B. Partition Type:  Single fixed jamb partition with the following hardware: 

1. Lead Post Latching Hardware:  Latch on both sides secured tosurface jamb striker. 

C. STC Rating: 51. 

D. Dimensions: 

1. Stack Width (Stored): Maximum12-1/2 inches. 

2. Width When Extended: Maximum 14’-2” +/-. 

E. Facing Material:  Woven fabric. 

1. Color/Pattern:  As selected by Architect from manufacturer's full range. 

2.2 COMPONENTS 

A. Posts and Seals: Provide types of posts and seals that produce accordion folding partitions complying with 
performance requirements. 

1. Posts: Steel or aluminum; formed with deep-nesting and interlocking interfaces and fabricated to 
ensure rigidity of accordion folding partition. 

2. Perimeter Seals: Manufacturer's standard vinyl, neoprene, or woven silica vertical seals, horizontal 
top and bottom seals, and closures for lead posts and jambs. 
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B. Hardware: Manufacturer's standard manually operated pulls, latches, locks, and bolts as required to 
operate accordion folding partitions; with decorative, protective finish. 

C. Trim: Manufacturer's standard with decorative, protective finish. 

D. Tiebacks: As required to maintain accordion folding partitions in stacked position; with manufacturer's 
standard finish. 

2.3 SUSPENSION SYSTEMS 

A. Suspension Tracks: Steel or aluminumwith adjustable steel hanger rods for overhead support, designed 
for type of operation, size, and weight of accordion folding partition indicated. Size track to support partition 
operation and storage without damage to suspension system, accordion folding partitions, or adjacent 
construction. Limit track deflection to no more than 0.10 inch between bracket supports. Provide a 
continuous system of track sections and accessories to accommodate configuration and layout indicated 
for partition operation and storage. 

1. Track:  Recessed. 

a. Head Closure Trim and Track Channel Pocket: For protecting overhead surfaces and 
enclosing overhead track opening; with factory-applied, decorative, protective finish. 

B. Carriers: Trolley system as required for size and weight of partition and for easy, quiet operation; 
withmanufacturer's standard ball-bearing carriers at lead post andmanufacturer's standard ball-bearing 
carriers at intermediate panel supports. 

1. Wheels:  Manufacturer's standard. 

C. Track Switches and Accessories: Manufacturer's standard switches as required for type of operation, 
storage, track configuration, and layout indicated. 

D. Aluminum Finish: Mill finish or manufacturer's standard, factory-applied, decorative finish unless otherwise 
indicated. 

E. Steel Finish: Factory-applied, corrosion-resistant, protective coating unless otherwise indicated. 

2.4 FACING MATERIALS 

A. General: Provide facing materials with appropriate backing that comply with indicated fire-test-response 
characteristics, and that are factory attached to accordion folding partitions with concealed fasteners. 

1. Factory-apply facing material free of air bubbles, wrinkles, blisters, and other defects; in one-piece, 
seamless; and with no gaps or overlaps. Tightly secure and conceal raw and selvage edges of 
facing material for finished appearance. Horizontal butted edges or seams are not permitted. 

2. Where facing material with directional or repeating pattern, directional weave, or matching grain is 
indicated, mark facing-material top and attach facing material in same direction. 

B. Woven Fabric: Manufacturer's standard woven fabric, from same dye lot, treated to resist stains. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine flooring, structural support, and opening, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of accordion folding partitions. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. General: Comply with ASTM E 557 except as otherwise required by accordion folding partition 
manufacturer's written installation instructions. Install accordion folding partitions level and plumb, with 
tight joints and uniform appearance, and free of deformation and surface and finish irregularities. 

B. Install accordion folding partitions and accessories after other finishing operations, including painting, have 
been completed. 

3.3 ADJUSTING 

A. Adjust accordion folding partitions to operate smoothly, without warping or binding. Lubricate hardware 
and other moving parts. 

3.4 CLEANING 

A. Clean soiled surfaces of accordion folding partitions, to remove dust, loose fibers, fingerprints, adhesives, 
and other foreign materials according to manufacturer's written instructions. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain accordion folding partitions. 

END OF SECTION 102233 
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SECTION 102600 - WALL AND DOOR PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wall guards. 
2. Corner guards. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for pipe guards. 
2. Section 087100 "Door Hardware" for metal armor, kick, mop, and push plates. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, impact strength, dimensions of individual 
components and profiles, and finishes for each impact-resistant wall protection unit. 

B. Energy and Environmental Submittals: 
1. Product Data:  For adhesives, documentation including printed statement of VOC content. 

C. Shop Drawings:  For each impact-resistant wall protection unit showing locations and extent.  Include 
sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural analysis data signed 
and sealed by the qualified professional engineer responsible for their preparation. 

D. Samples for Initial Selection:  For each type of impact-resistant wall protection unit indicated. 

1. Include similar Samples of accent strips and accessories involving color selection. 

E. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated 
below. 

1. Corner Guards and Wall Guards:  12 inches (300 mm) long.  Include examples of joinery, corners, 
and field splices. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Certificates:  For each impact-resistant plastic material, from manufacturer. 

C. Material Test Reports:  For each impact-resistant plastic material. 
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D. Warranty:  Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each impact-resistant wall protection unit to include in maintenance manuals. 

1. Include recommended methods and frequency of maintenance for maintaining optimum condition 
of plastic covers under anticipated traffic and use conditions.  Include precautions against using 
cleaning materials and methods that may be detrimental to plastic finishes and performance. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

B. Include mounting and accessory components.  Replacement materials shall be from same production run 
as installed units. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Source Limitations:  Obtain impact-resistant wall protection units from single source from single 
manufacturer. 

C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of impact-resistant wall 
protection units and are based on the specific system indicated.  Refer to Section 014000 "Quality 
Requirements." 

D. Revise subparagraph below to suit Project. 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's 
approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for 
review. 

E. Surface-Burning Characteristics:  Provide impact-resistant, plastic wall protection units with surface-
burning characteristics as determined by testing identical products per ASTM E 84, NFPA 255, or UL 723 
by UL or another qualified testing agency. 

F. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & Transportation 
Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1. 

G. Preinstallation Conference:  Conduct conference at Project site. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store impact-resistant wall protection units in original undamaged packages and containers inside well-
ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1. Maintain room temperature within storage area at not less than 70 deg F (21 deg C) during the 
period plastic materials are stored. 

2. Keep plastic sheet material out of direct sunlight. 
3. Store plastic wall protection components for a minimum of 72 hours, or until plastic material attains 

a minimum room temperature of 70 deg F (21 deg C). 
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1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install impact-resistant wall protection units until building is 
enclosed and weatherproof, wet work is complete and dry, and HVAC system is operating and maintaining 
temperature at 70 deg F (21 deg C) for not less than 72 hours before beginning installation and for the 
remainder of the construction period. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of impact-resistant wall protection units that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures. 
b. Deterioration of plastic and other materials beyond normal use. 

2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. PVC Plastic:  ASTM D 1784, Class 1, textured, chemical- and stain-resistant, high-impact-resistant PVC or 
acrylic-modified vinyl plastic with integral color throughout; extruded material, thickness as indicated. 

1. Impact Resistance:  Minimum 25.4 ft-lbf/in. (1356 J/m) of notch when tested according to 
ASTM D 256, Test Method A. 

2. Chemical and Stain Resistance:  Tested according to ASTM D 543 or ASTM D 1308. 
3. Self-extinguishing when tested according to ASTM D 635. 
4. Flame-Spread Index:  25 or less. 
5. Smoke-Developed Index:  450 or less. 

B. Stainless-Steel Sheet:  ASTM A 240/A 240M. 

C. Fasteners:  Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, and other 
fasteners compatible with items being fastened.  Use security-type fasteners where exposed to view. 

D. Adhesive:  As recommended by impact-resistant plastic wall protection manufacturer and with a VOC 
content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.2 WALL GUARDS 

A. Bumper Rail:  Assembly consisting of continuous snap-on plastic cover installed over concealed, 
continuous retainer; designed to withstand impacts. 

1. Basis of Design:  Acrovyn SCR-48N.  Or subject to compliance with requirements, provide products 
by one of the following: 

a. American Floor Products Co., Inc. 
b. Arden Architectural Specialties, Inc. 
c. Balco, Inc. 
d. Boston Retail Products. 
e. Construction Specialties, Inc. 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

WALL AND DOOR PROTECTION ` 102600 - 4 

f. IPC Door and Wall Protection Systems; Division of InPro Corporation. 
g. Korogard Wall Protection Systems; a division of RJF International Corporation. 
h. Musson Rubber Company. 
i. Pawling Corporation. 
j. WallGuard.com. 

2. Cover:  Extruded rigid plastic, minimum 0.078-inch (2.0-mm) wall thickness; in dimensions and 
profiles indicated on Drawings. 

 
a. Color and Texture:  As selected by Architect from manufacturer's full range. 

3. Continuous Retainer:  Minimum 0.080-inch- (2.0-mm-) thick, one-piece, extruded aluminum. 
4. Bumper:  Continuous rubber or vinyl bumper cushion(s). 
5. End Caps and Corners:  Prefabricated, injection-molded plastic; matching color cover; field 

adjustable for close alignment with snap-on cover. 
6. Accessories:  Concealed splices and mounting hardware. 
7. Mounting:  Surface mounted directly to wall. 

2.3 CORNER GUARDS 

A. Surface-Mounted, Metal Corner Guards:  Fabricated from one-piece, formed or extruded metal with 
formed edges; with 90- or 135-degree turn to match wall condition. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. American Floor Products Co., Inc. 
b. Arden Architectural Specialties, Inc. 
c. Balco, Inc. 
d. Boston Retail Products. 
e. Construction Specialties, Inc. 
f. IPC Door and Wall Protection Systems; Division of InPro Corporation. 
g. Korogard Wall Protection Systems; a division of RJF International Corporation. 
h. Pawling Corporation. 
i. Tepromark International, Inc. 
j. WallGuard.com. 

2. Material:  Stainless steel, Type 304. 

a. Thickness:  Minimum 0.0781 inch (2.0 mm). 
b. Finish:  Directional satin, No. 4. 

3. Wing Size:  Nominal 2-1/2 by 2-1/2 inches (65 by 65 mm). 
4. Corner Radius:  1/8 inch (3 mm). 
5. Mounting:  Double-faced, adhesive foam tape or adhesive. 

2.4 FABRICATION 

A. Fabricate impact-resistant wall protection units to comply with requirements indicated for design, 
dimensions, and member sizes, including thicknesses of components. 

B. Assemble components in factory to greatest extent possible to minimize field assembly.  Disassemble only 
as necessary for shipping and handling. 

C. Fabricate components with tight seams and joints with exposed edges rolled.  Provide surfaces free of 
wrinkles, chips, dents, uneven coloration, and other imperfections.  Fabricate members and fittings to 
produce flush, smooth, and rigid hairline joints. 

D. Miter corners and ends of wood handrails for returns. 
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2.5 METAL FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

1. Remove tool and die marks and stretch lines, or blend into finish. 
2. Grind and polish surfaces to produce uniform finish, free of cross scratches. 
3. Run grain of directional finishes with long dimension of each piece. 
4. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and 

leave surfaces chemically clean. 

B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering 
before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and wall areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

B. Examine walls to which impact-resistant wall protection will be attached for blocking, grounds, and other 
solid backing that have been installed in the locations required for secure attachment of support fasteners. 

1. For impact-resistant wall protection units attached with adhesive or foam tape, verify compatibility 
with and suitability of substrates, including compatibility with existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Complete finishing operations, including painting, before installing impact-resistant wall protection system 
components. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

3.3 INSTALLATION 

A. General:  Install impact-resistant wall protection units level, plumb, and true to line without distortions.  Do 
not use materials with chips, cracks, voids, stains, or other defects that might be visible in the finished 
Work. 

1. Install impact-resistant wall protection units in locations and at mounting heights indicated on 
Drawings or, if not indicated, at heights indicated below: 

 
a. Bumper Rails:  See drawings for dimension above finished floor. 

2. Provide splices, mounting hardware, anchors, and other accessories required for a complete 
installation. 

a. Provide anchoring devices to withstand imposed loads. 
b. Where splices occur in horizontal runs of more than 20 feet (6.1 m), splice aluminum 

retainers and plastic covers at different locations along the run, but no closer than 12 inches 
(305 mm). 

c. Adjust end caps as required to ensure tight seams. 
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3.4 CLEANING 

A. Immediately after completion of installation, clean plastic covers and accessories using a standard, 
ammonia-based, household cleaning agent. 

B. Remove excess adhesive using methods and materials recommended in writing by manufacturer. 

END OF SECTION 102600 
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Public-use washroom accessories. 
2. Custodial accessories. 

B. Owner-Furnished Material, Contractor Installed:  Toilet paper dispensers, Hand soap dispensers, Hand 
sanitizer dispensers. 

C. Related Sections:  
 

1. Section 093000 "Tiling" for ceramic toilet and bath accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include the following: 

1. Construction details and dimensions. 
2. Anchoring and mounting requirements, including requirements for cutouts in other work and 

substrate preparation. 
3. Material and finish descriptions. 
4. Features that will be included for Project. 
5. Manufacturer's warranty. 

B. Samples:  Full size, for each accessory item to verify design, operation, and finish requirements. 

1. Approved full-size Samples will be returned and may be used in the Work. 

C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory 
required. 

1. Identify locations using room designations indicated. 
2. Identify products using designations indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Warranty:  Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals. 
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1.6 QUALITY ASSURANCE 

A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single 
source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

1.7 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required for access 
by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of 
accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the 
Work. 

1.8 WARRANTY 

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors 
that develop visible silver spoilage defects and that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  15 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal thickness unless 
otherwise indicated. 

B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch (0.9-mm) 
minimum nominal thickness. 

C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating. 

D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication. 

E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft 
resistant where exposed, and of galvanized steel where concealed. 

F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service). 

G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick. 

H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation. 

2.2 PUBLIC-USE WASHROOM ACCESSORIES 

A. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of 
first two paragraphs and list of manufacturers below.  See Section 016000 "Product Requirements." 
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide products manufactured by 
Bobrick Washroom Equipment, Inc. as noted below or comparable product by one of the following: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bradley Corporation. 
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
5. Tubular Specialties Manufacturing, Inc. 

C. Toilet Tissue Dispenser:  Owner Furnished, Owner Installed. 

D. Soap Dispenser:  Owner Furnished, Owner Installed. 

E. Hand Towel Dispensers:  Owner Furnished, Owner Installed. 

F. Seat Cover Dispensers:  Owner Furnished, Owner Installed. 

G. Grab Bar: 

1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc. “B-6806 Series”. 
2. Mounting:  Flanges with concealed fasteners. 
3. Material:  Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish:  Smooth, No. 4 finish (satin). 

4. Outside Diameter:  1-1/2 inches (38 mm). 
5. Configuration and Length:  As indicated on Drawings. 

H. Vendor: 

1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc. “B-3706-25”. 
2. Type:  Sanitary napkin and tampon. 
3. Mounting:  Semirecessed. 
4. Capacity:  30 tampons, 30 napkins. 
5. Operation:  Single coin (25 cents) or Two coin (50 cents). 
6. Exposed Material and Finish:  Stainless steel, No. 4 finish (satin). 
7. Lockset:  Tumbler type with separate lock and key for coin box. 

I. Sanitary-Napkin Disposal Unit: 

1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc. “B-270”. 
2. Mounting:  Surface mounted. 
3. Door or Cover:  Self-closing, disposal-opening cover. 
4. Receptacle:  Removable. 
5. Material and Finish:  Stainless steel, No. 4 finish (satin). 

J. Mirror Unit: 

1. Basis-of-Design Product: Bobrick Washroom Equipment, Inc. “B-165 Series”. 
2. Frame:  Stainless-steel channel. 

a. Corners:  Mitered and mechanically interlocked. 
 

3. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated below. 

a. One-piece, galvanized-steel, wall-hanger device with spring-action locking mechanism to 
hold mirror unit in position with no exposed screws or bolts. 

b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring a 
special tool to remove. 
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4. Size:  As indicated on Drawings. 

K. Mirror Unit: 

1. Basis-of-Design Product: Bobrick Washroom Equipment, Inc. “B-166 Series”. 
2. Frame:  Stainless-steel channel. 

a. Corners:  Mitered and mechanically interlocked. 

3. Integral Shelf:  5 inches (127 mm) deep. 
4. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated below. 

a. One-piece, galvanized-steel, wall-hanger device with spring-action locking mechanism to 
hold mirror unit in position with no exposed screws or bolts. 

b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring a 
special tool to remove. 

5. Size:  As indicated on Drawings. 

L. Coat Hooks: 
 

1. Basis-of-Design Product: Bobrick Washroom Equipment, Inc. “B-6827”. 
2. Stainless steel 2” x 2” flange with 1” wide x 6-1/2” High. 
3. Mounting:  Concelaed. 

 
 

2.3 CUSTODIAL ACCESSORIES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick Washroom 
Equipment, Inc. “B-239” or comparable product by one of the following: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bradley Corporation. 
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
5. Tubular Specialties Manufacturing, Inc. 

B. Utility Shelf with Mop and Broom Holder: 

1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc. B-239. 
2. Description:  With exposed edges turned down not less than 1/2 inch (13 mm) and supported by 

two triangular brackets welded to shelf underside. 
3. Size:  34 inches long by 8 inches deep. 
4. Material and Finish:  Not less than nominal 0.05-inch- (1.3-mm-) thick stainless steel, No. 4 finish 

(satin). 

2.4 FABRICATION 

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access 
panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-
resistant backing plates. 

B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide 
minimum of six keys to Owner's representative. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to 
substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored 
in locations and at heights indicated. 

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested according to 
ASTM F 446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written recommendations. 

END OF SECTION 102800 
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SECTION 104413 - FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-protection cabinets for the following: 

a. Portable fire extinguishers. 

B. Related Requirements: 

1. Section 104416 "Fire Extinguishers." 

1.3 PREINSTALLATION CONFERENCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to fire-protection cabinets including, but not limited to, the 
following: 

a. Schedules and coordination requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Show door hardware, cabinet type, trim style, and panel style.  
Include roughing-in dimensions and details showing recessed-, semirecessed-, or surface-mounting 
method and relationships of box and trim to surrounding construction. 

B. Shop Drawings:  For fire-protection cabinets.  Include plans, elevations, sections, details, and attachments 
to other work. 

C. Samples:  For each type of exposed finish required. 

D. Samples for Initial Selection:  For each type of exposed finish required. 

E. Samples for Verification:  For each type of exposed finish required, prepared on Samples 6 by 6 inches 
(150 by 150 mm) square. 

F. Product Schedule:  For fire-protection cabinets.  Indicate whether recessed, semirecessed, or surface 
mounted.  Coordinate final fire-protection cabinet schedule with fire-extinguisher schedule to ensure 
proper fit and function. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For fire-protection cabinets to include in maintenance manuals. 

1.6 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers indicated 
are accommodated. 

B. Coordinate sizes and locations of fire-protection cabinets with wall depths. 

1.7 SEQUENCING 

A. Apply decals or vinyl lettering on field-painted fire-protection cabinets after painting is complete. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Fire-Protection Cabinets:  Listed and labeled to comply with requirements in ASTM E 814 for 
fire-resistance rating of walls where they are installed. 

2.2 FIRE-PROTECTION CABINET 

A. Cabinet Type:  Suitable for fire extinguisher. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Fire-End & Croker Corporation. 
b. GMR International Equipment Corporation. 
c. Guardian Fire Equipment, Inc. 
d. JL Industries, Inc.; a division of the Activar Construction Products Group. 
e. Larsens Manufacturing Company. 
f. Modern Metal Products, Division of Technico Inc. 
g. Nystrom, Inc. 
h. Potter Roemer LLC. 
i. Strike First Corporation of America. 

B. Cabinet Construction:  Nonrated and 1-hour fire rated. 

1. Fire-Rated Cabinets:  Construct fire-rated cabinets with double walls fabricated from 0.043-inch- 
(1.09-mm-) thick cold-rolled steel sheet lined with minimum 5/8-inch- (16-mm-) thick fire-barrier 
material.  Provide factory-drilled mounting holes. 

C. Cabinet Material:  Cold-rolled steel sheet. 

1. Shelf:  Same metal and finish as cabinet. 

D. Recessed Cabinet: 
 

1. Exposed Flat Trim:  One-piece combination trim and perimeter door frame overlapping surrounding 
wall surface with exposed trim face and wall return at outer edge (backbend). 
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E. Semirecessed Cabinet:  One-piece combination trim and perimeter door frame overlapping surrounding 
wall surface with exposed trim face and wall return at outer edge (backbend). 

1. Square-Edge Trim:  1-1/4- to 1-1/2-inch (32- to 38-mm) backbend depth. 

F. Surface-Mounted Cabinet:  Cabinet box fully exposed and mounted directly on wall with no trim. 

G. Cabinet Trim Material:  Same material and finish as door. 

H. Door Material:  Steel sheet. 

I. Door Style:  Vertical duo panel with frame. 

J. Door Glazing:  Tempered float glass (clear). 

K. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim 
style, and door material and style indicated. 

1. Provide manufacturer's standard. 
2. Provide continuous hinge, of same material and finish as trim, permitting door to open 180 degrees. 

L. Accessories: 
1. Door Lock:  Cylinder lock, keyed alike to other cabinets. 
2. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, 

and location.  Locate as directed by Architect. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE EXTINGUISHER." 

1) Location:  Applied to cabinet door. 
2) Application Process:  Decals or Pressure-sensitive vinyl letters. 
3) Lettering Color:  Red. 
4) Orientation:  Vertical. 

M. Materials: 

1. Cold-Rolled Steel: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 

a. Finish:  Baked enamel or powder coat. 
b. Color:  As selected by Architect from full range of industry colors and color densities. 

2. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, 
Class 1 (clear). 

2.3 FABRICATION 

A. Fire-Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and hardware 
to suit cabinet type, trim style, and door style indicated. 

1. Weld joints and grind smooth. 
2. Provide factory-drilled mounting holes. 
3. Prepare doors and frames to receive locks. 
4. Install door locks at factory. 

B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and 
coordinated with cabinet types and trim styles. 

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 inch (13 
mm) thick. 

2. Miter and weld perimeter door frames. 
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C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth. 

2.4 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and Metal Products," for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces of fire-protection cabinets from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Finish fire-protection cabinets after assembly. 

D. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for cabinets to verify actual locations of piping connections before cabinet installation. 

B. Examine walls and partitions for suitable framing depth and blocking where recessed and semirecessed 
cabinets will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare recesses for recessed and semirecessed fire-protection cabinets as required by type and size of 
cabinet and trim style. 

3.3 INSTALLATION 

A. General:  Install fire-protection cabinets in locations and at mounting heights indicated or, if not indicated, 
at heights acceptable to authorities having jurisdiction. 

B. Fire-Protection Cabinets:  Fasten cabinets to structure, square and plumb. 

1. Unless otherwise indicated, provide recessed fire-protection cabinets.  If wall thickness is 
inadequate for recessed cabinets, provide semirecessed fire-protection cabinets. 

2. Fasten mounting brackets to inside surface of fire-protection cabinets, square and plumb. 
3. Fire-Rated Cabinets: 

a. Install cabinet with not more than 1/16-inch (1.6-mm) tolerance between pipe OD and 
knockout OD.  Center pipe within knockout. 

b. Seal through penetrations with firestopping sealant as specified in Section 078413 
"Penetration Firestopping." 

C. Identification:  Apply decals or vinyl lettering at locations indicated. 
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3.4 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection cabinets are installed 
unless otherwise indicated in manufacturer's written installation instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding.  Verify that integral locking devices 
operate properly. 

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as recommended 
by manufacturer. 

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to factory-finished 
appearance.  Use only materials and procedures recommended or furnished by fire-protection cabinet and 
mounting bracket manufacturers. 

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond successful repair 
by finish touchup or similar minor repair procedures. 

END OF SECTION 104413 
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SECTION 104416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers. 

B. Related Requirements: 

1. Section 104413 "Fire Protection Cabinets." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to fire extinguishers including, but not limited to, the 
following: 

a. Schedules and coordination requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include rating and classification, material descriptions, 
dimensions of individual components and profiles, and finishes for fire extinguisher[ 

B. Product Schedule:  For fire extinguishers.  Coordinate final fire-extinguisher schedule with fire-protection 
cabinet schedule to ensure proper fit and function. 

1.5 INFORMATIONAL SUBMITTALS 

A. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For fire extinguishers to include in maintenance manuals. 

1.7 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and function. 
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1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace fire 
extinguishers that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10. 
b. Faulty operation of valves or release levers. 

2. Warranty Period:  Six years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire 
Extinguishers." 

B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency 
acceptable to authorities having jurisdiction. 

1. Provide fire extinguishers approved, listed, and labeled by FM Global. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers:  Type, size, and capacity for each fire-protection cabinet indicated. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Amerex Corporation. 
b. Ansul Incorporated. 
c. Badger Fire Protection. 
d. Buckeye Fire Equipment Company. 
e. Fire End & Croker Corporation. 
f. Guardian Fire Equipment, Inc. 
g. JL Industries, Inc.; a division of the Activar Construction Products Group. 
h. Kidde Residential and Commercial Division; Subsidiary of Kidde plc. 
i. Larsens Manufacturing Company. 
j. Moon American. 
k. Nystrom Building Products. 
l. Pem All Fire Extinguisher Corp. 
m. Potter Roemer LLC. 
n. Pyro-Chem; Tyco Safety Products. 
o. Strike First Corporation of America. 

2. Valves:  Manufacturer's standard. 
3. Handles and Levers:  Manufacturer's standard. 
4. Instruction Labels:  Include pictorial marking system complying with NFPA 10, Appendix B, and bar 

coding for documenting fire-extinguisher location, inspections, maintenance, and recharging. 

B. Multipurpose Dry-Chemical Type in Steel Container:  UL-rated 4-A:60-B:C, 10-lb (4.5-kg) nominal 
capacity, with monoammonium phosphate-based dry chemical in enameled-steel container. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install fire extinguishers in locations indicated and in compliance with requirements of authorities 
having jurisdiction. 

END OF SECTION 104416 
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SECTION - 105113 - METAL LOCKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Welded corridor lockers. 

2. Locker benches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of metal locker. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for each type of metal locker and bench. 

B. Shop Drawings: For metal lockers. 

1. Include plans, elevations, sections, details, and attachments to other work. 

2. Show locker trim and accessories. 

3. Include locker identification system and numbering sequence. 

C. Samples for Verification: For the following products, in manufacturer's standard size: 

1. Lockers and equipment. 

2. Locker benches. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For adjusting, repairing, and replacing locker doors and latching mechanisms to 
include in maintenance manuals. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver metal lockers until spaces to receive them are clean, dry, and ready for their installation. 
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1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of recessed openings by field measurements before 
fabrication. 

1.8 COORDINATION 

A. Coordinate sizes and locations of concrete bases for metal lockers. 

B. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of work 
specified in other Sections to ensure that metal lockers can be supported and installed as indicated. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of metal lockers that fail in 
materials or workmanship, excluding finish, within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures. 

b. Faulty operation of latches and other door hardware. 

2. Damage from deliberate destruction and vandalism is excluded. 

3. Warranty Period for Welded Metal Lockers: Lifetime from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain metal lockers  and accessories from single source from single locker 
manufacturer. 

1. Obtain locks from single lock manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Accessibility Requirements: For lockers indicated to be accessible, comply with applicable provisions in 
ICC A117.1. 

2.3 WELDED CORRIDOR LOCKERS 

A. Basis-of-Design Product: Subject to compliance with requirements, Penko All Welded Lockers or 
comparable product by one of the following: 

1. ASI Storage Solutions 

2. Hadrian 

B. Doors: One piece; fabricated from 0.075-inch nominal-thickness steel sheet; formed into channel shape 
with double bend at vertical edges and with right-angle single bend at horizontal edges. 

1. Reinforcement: Manufacturer's standard reinforcing angles, channels, or stiffeners for doors more 
than 15 inches wide; welded to inner face of doors. 

2. Door Style:  Vented panel as follows: 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

   

METAL LOCKERS  Section 105113 - Page 3 
    

a. Louvered Vents: No fewer than six louver openings at top and bottom for single-tier lockers. 

C. Body: Assembled by welding body components together. Fabricate from unperforated steel sheet with 
thicknesses as follows: 

1. Tops, Bottoms, and Sides: 16 ga nominal thickness. 

2. Backs: 18 ga nominal thickness. 

3. Shelves: 0.060-inch nominal thickness, with double bend at front and single bend at sides and 
back. 

D. Frames: Channel formed; fabricated from 0.060-inch nominal-thickness steel sheet; lapped and factory 
welded at corners; with top and bottom main frames factory welded into vertical main frames. Form 
continuous, integral, full-height door strikes on vertical main frames. 

1. Cross Frames between Tiers: Channel formed and fabricated from same material as main frames; 
welded to vertical main frames. 

E. Hinges: Welded to door and attached to door frame with no fewer than two factory-installed rivets per 
hinge that are completely concealed and tamper resistant when door is closed; fabricated to swing 180 
degrees. 

1. Continuous Hinges: Manufacturer's standard, steel, full height. 

F. Recessed Door Handle and Latch: Stainless-steel cup with integral door pull, recessed so locking device 
does not protrude beyond door face; pry and vandal resistant. 

1. Single-Point Latching: Nonmoving latch hookwith steel padlock loop that projects through recessed 
cup and is finished to match metal locker body. 

a. Latch Hook: Equip each door with one latch hook, fabricated from 0.120-inch nominal-
thickness steel sheet; welded midway up full-height door strike; with resilient silencer. 

G. Door Handle and Latch for Lockers: Stainless-steel strike plate with integral pull; with steel padlock loop 
that projects through metal locker door. Multi-point latching. 

H. Locks:  Combination padlocks. 

I. Identification Plates: Manufacturer's standard, etched, embossed, or stamped aluminum plates, with 
numbers and letters at least 3/8 inch high. 

J. Hooks: Manufacturer's standard ball-pointed type, aluminum or steel; zinc plated. 

K. Coat Rods: Manufacturer's standard. 

L. Continuous Zee Base: Fabricated from manufacturer's standard thickness, but not less than 0.060-inch  
nominal-thickness steel sheet. 

1. Height:  4 inches 

2. Lockers in rooms 127 & 128 shall be wall mounted. No base. 

M. Filler Panels: Fabricated from 0.048-inch nominal-thickness steel sheet. 

N. Boxed End Panels: Fabricated from 0.048-inch nominal-thickness steel sheet. 

O. Materials: 
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1. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B, suitable for 
exposed applications. 

2. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with A60 zinc-
iron, alloy (galvannealed) coating designation. 

P. Finish: Baked enamel or powder coat. 

1. Color:  As selected by Architect from manufacturer's full range. 

Q. Locker Schedule: 
1. Room 110 

a. Single tier: 12” W x 24” D x 72” H 
b. (1) shelf high 
c. (1) shelf low 
d. Coat Rod 
e. Coat hooks each side 
f. Floor mounted with integral base 

 
2. Rooms 127, 128 

a. Single tier: 12” W x 24” D x 60” H 
b. (1) shelf high 
c. (1) shelf low 
d. Coat Rod 
e. Coat hooks each side 
f. Mount to wall 

 

2.4 LOCKS 

A. Combination Padlocks:  Provided by Owner. 

2.5 LOCKER BENCHES 

A. Provide bench units with overall assembly height of 17-1/2 inches. 

B. Bench Tops: Manufacturer's standard one-piece units, with rounded corners and edges. 

1. Size: Minimum 9-1/2 inches wide by 1-1/4 inches thick  except provide minimum 20-inch-wide tops 
where accessible benches are indicated. 

2. Extruded aluminum with clear anodic finish. 

C. Freestanding Pedestals: Manufacturer's standard supports, with predrilled fastener holes for attaching 
bench top, complete with fasteners, and as follows: 

1. Aluminum: 1/8-inch-thick by 3-inch-wide channel or 1/4-inch-thick by 3-inch-wide bar stock, shaped 
into trapezoidal form; with nonskid pads at bottom. 

a. Finish:  Black anodic finish. 

D. Materials: 

1. Stainless Steel: ASTM A 666, Type 304. 

2. Plastic Laminate: NEMA LD 3, Grade HGP. 

3. Extruded Aluminum: ASTM B 221 , alloy and temper recommended by aluminum producer and 
manufacturer for type of use and finish indicated. 
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4. Steel Tube: ASTM A 500/A 500 M, cold rolled. 

5. Particleboard: ANSI A208.1, Grade M-2. 

2.6 FABRICATION 

A. Fabricate metal lockers square, rigid, without warp, and with metal faces flat and free of dents or distortion. 
Make exposed metal edges safe to touch and free of sharp edges and burrs. 

1. Form body panels, doors, shelves, and accessories from one-piece steel sheet unless otherwise 
indicated. 

2. Provide fasteners, filler plates, supports, clips, and closures as required for complete installation. 

B. Fabricate each metal locker with an individual door and frame; individual top, bottom, and back; and 
common intermediate uprights separating compartments. Factory weld frame members of each metal 
locker together to form a rigid, one-piece assembly. 

C. Equipment: Provide each locker with an identification plate and the following equipment: 

1. Single-Tier Units: Shelf, one double-prong ceiling hook, and two single-prong wall hooks. 

2. Coat Rods:  For each compartment of each locker. 

D. Welded Construction: Factory preassemble metal lockers by welding all joints, seams, and connections; 
with no bolts, nuts, screws, or rivets used in assembly of main locker groups. Factory weld main locker 
groups into one-piece structures. Grind exposed welds flush. 

E. Accessible Lockers: Fabricate as follows: 

1. Locate bottom shelf no lower than 15 inches above the floor. 

2. Where hooks, coat rods, or additional shelves are provided, locate no higher than 48 inches above 
the floor. 

F. Continuous Base: Formed into channel or zee profile for stiffness, and fabricated in lengths as long as 
practical to enclose base and base ends of metal lockers; finished to match lockers. 

G. Filler Panels: Fabricated in an unequal leg angle shape; finished to match lockers. Provide slip-joint filler 
angle formed to receive filler panel. 

H. Boxed End Panels: Fabricated with 1-inch-wide edge dimension, and designed for concealing fasteners 
and holes at exposed ends of nonrecessed metal lockers; finished to match lockers. 

1. Provide one-piece panels for double-row (back-to-back) locker ends. 

2.7 ACCESSORIES 

A. Fasteners: Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts or lock 
washers for nuts on moving parts. 

B. Anchors: Material, type, and size required for secure anchorage to each substrate. 

1. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls, 
and elsewhere as indicated, for corrosion resistance. 

2. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, floors, and support bases, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install lockers level, plumb, and true; shim as required, using concealed shims. 

1. Anchor locker runs at ends and at intervals recommended by manufacturer, but not more than 36 
inches o.c. Using concealed fasteners, install anchors through backup reinforcing plates, channels, 
or blocking as required to prevent metal distortion. 

2. Anchor single rows of metal lockers to walls near top and bottom of lockersof lockers and to floor. 

3. Anchor back-to-back metal lockers to floor. 

B. Welded Lockers: Connect groups together with standard fasteners, with no exposed fasteners on face 
frames. 

C. Equipment: 

1. Attach hooks with at least two fasteners. 

2. Attach door locks on doors using security-type fasteners. 

3. Identification Plates: Identify metal lockers with identification indicated on Drawings. 

a. Attach plates to each locker door, near top, centered, with at least two aluminum rivets. 

b. Attach plates to upper shelf of each open-front metal locker, centered, with a least two 
aluminum rivets. 

D. Trim: Fit exposed connections of trim, fillers, and closures accurately together to form tight, hairline joints, 
with concealed fasteners and splice plates. 

1. Attach recess trim to recessed metal lockers with concealed clips. 

2. Attach filler panels with concealed fasteners. Locate filler panels where indicated on Drawings. 

3. Attach sloping-top units to metal lockers, with closures at exposed ends. 

4. Attach boxed end panels using concealed fasteners to conceal exposed ends of nonrecessed 
metal lockers. 

5. Attach finished end panels using fasteners only at perimeter to conceal exposed ends of 
nonrecessed metal lockers. 

E. Freestanding Locker Benches: Place benches in locations indicated on Drawings. 
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3.3 ADJUSTING 

A. Clean, lubricate, and adjust hardware. Adjust doors and latches to operate easily without binding. Verify 
that integral locking devices operate properly. 

3.4 PROTECTION 

A. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint. Do not permit use during construction. 

B. Touch up marred finishes, or replace metal lockers that cannot be restored to factory-finished appearance. 
Use only materials and procedures recommended or furnished by locker manufacturer. 

END OF SECTION 105113 
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SECTION 107113.43 - EXTERIOR SUN CONTROL DEVICES 
 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. The drawings and provisions of the General Conditions, Supplementary Conditions and the sections 
included under Division 1 Specification Sections, apply to this section. 
 

1.2 SUMMARY 
A. This section includes horizontal, fixed extruded aluminum sun control assemblies. 
   

1.3 PERFORMANCE REQUIREMENTS 
A. Structural performance: provide exterior sun control assemblies capable of withstanding the effects of load 

and stresses from dead loads, wind loads, snow loads and normal thermal movement without evidence of 
permanent defects of assemblies or components including frames, supports, blades or permanent damage 
to fasteners and anchors.  Design the system to affect a positive mechanically fastened assembly to 
substructure, not dependent on adhesives. 
1. Dead load: As listed on structural general notes. 
2. Live Load: As listed on structural general notes. 
3. Snow Load: As listed on structural general notes. 
4. Snow Drift Load: As listed on structural general notes. 
5. Wind Load: Uniform pressure (velocity pressure) of as listed on structural general notes. 
6. Thermal Movements: Provide assemblies that allow for thermal movements resulting from the following 

maximum changes (range) in ambient and surface temperatures by preventing buckling, opening of 
joints, overstressing of components and other detrimental effects: 

a. Temperature Change (range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

B. Sealed joints shall allow free and silent movement of panels during expansion and contraction while 
preventing uncontrolled penetration of moisture. 

C. Manufacturing, installation, and sealing shall prevent deformation of exposed surfaces. 
D. Design panel system to accommodate substructure tolerance of +0 to -1/8 inch. 
E. Not Permitted: Vibration harmonics; wind whistles; noises caused by thermal movement; thermal movement 

transmitted to other building elements; loosening, weakening or fracturing of attachments or components of 
system. 

 
1.4 SUBMITTALS 

A. Product Data:  Manufacturer's product literature for the panel specified. 
B. Shop Drawings:  For exterior sun control assemblies and accessories.  Include plans; elevations; sections 

and details showing profiles, angles, and spacing of blades, frames and supports.  Show unit dimensions 
related to supporting and adjoining structures and construction.  Indicated anchorage details and locations. 

C. Structural Calculations:  Submit a comprehensive analysis of design loads, including dead loads, live loads, 
snow loads, snowdrift loads, wind loads and thermal movement.  Design calculations shall identify the 
moment and shear forces transferred to the structure or supports through the installation connections. 

D. Quality Assurance Submittals:  Submit the following: 
1. Certificates:  Product certificates signed by manufacturer certifying materials comply with the specified 

performance characteristics and criteria, and physical requirements. 
E. Weld Strength Calculations shall be stamped and signed by a professional engineer specializing in the 

application of welding technology. 
F. Samples for initial selections:  Manufacturer’s color charts showing the full range of colors available for units 

with factory-applied color finishes. 
G. Samples for verification:  Of each type of metal finish required, prepared on samples of same thickness and 

material indicated for final work.  Where finishes involve normal color and texture variations, include sample 
sets showing the full range of variations expected. 

Series SC-1 
H. Affidavit certifying that the material meets the requirements specified.  
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1.5 QUALITY ASSURANCE 
A. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in the 

jurisdiction where the project is located and who is experienced in providing engineering services of kind 
indicated.  Engineering services are defined as those performed for installations of sun controls that are 
similar to those indicated for this project in material, design and extent. 

B. Manufacturer Qualifications:  Minimum of 5 years experience in manufacturing exterior sun control devices 
similar to those specified. 

C. Installer Qualifications:  Acceptable to manufacturer. 
 

1.6 DELIVERY, STORAGE & HANDLING 
A. General:  Comply with Division 1 Product Requirements Sections. 
B. Ordering:  Comply with manufacturer’s ordering instructions, and lead-time requirements to avoid 

construction delays. 
C. Delivery:  Deliver materials in manufacturer’s original, unopened, undamaged containers with identification 

labels intact. 
1. Store materials in accordance with manufacturer’s recommendations.   
2. Handle materials carefully to avoid damage to materials and finishes. 

 
1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual supporting and adjoining construction by field measurements before 
fabrication, and indicate recorded measurements on final shop drawings.  Coordinate construction to ensure 
that sun control assemblies fit properly to supporting and adjoining construction and coordinate schedule 
with construction progress to avoid delaying the work. 
1. Established dimensions:  where field measurements can not be made without delaying the work, 

guarantee dimensions and proceed with fabrication of sun control assemblies corresponding to the 
established dimensions. 

1.8 WARRANTY 
A. Project warranty refers to Conditions of the Contract for project warranty provisions.  Manufacturer’s 

warranty: submit, for Owner’s acceptance, manufacturer’s standard warranty documents executed by 
authorized company official.  Manufacturer’s warranty is in addition to, and not a limitation of, other rights 
owner may have under Contract Documents. 

B. The Contractor shall warrant the materials to be free of faults and defects in accordance with the General 
Conditions, except that the warranty shall be extended by paint manufacturer's standard multi-year warranty.  
The warranty shall be in writing and shall be signed by the manufacturer. 

 
PART 2 – PRODUCTS 
 
2.1  MANUFACTURER  

A. Manufacturers: Subject to compliance with requirements, provide products manufactured by: 
1. Firestone Metal Products, 1001 Lund Blvd., Anoka, MN 55330 

 Phone 800-426-7737, Fax 763-576-9596, www.unaclad.com 
a. SC-1 Extruded Aluminum Sunscreens 
b. Approved Equal 

 
2.2 MATERIALS 

A. Aluminum Extrusions: ASTM B221, alloy 6063-T6 and/or 6061-T6 
B. Aluminum Sheet: ASTM B209, alloy 6061-T6 or as otherwise recommended by metal producer for required 

finish and fabrication. 
C. Aluminum Castings: ASTM B26/B 26M, alloy 319. 
D. Fasteners: As same basic metal and alloy as fastened metal or 300 series stainless steel unless otherwise 

indicated.  Do not use metals that are incompatible with joined metals. 
1. Use types and sizes to suit unit installation conditions. 
2. Use Phillips flat-head screws for exposed fasteners, unless otherwise indicated. 

E. Welding Standards:  As follows: 
1. Comply with AWS D1.2, “Structural Welding Code – Aluminum” 
2. Comply with AWS D1.3, “Structural Welding Code – Sheet Steel” 
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F. Anchors and Inserts: Of type, size and material required for loading and installation indicated.  Use 
nonferrous metal or hot-dip galvanized anchors and inserts for exterior installations and elsewhere as 
needed for corrosion resistance.  Use toothed steel or expansion bolt devices for drilled in place anchors. 

G. Bituminous paint: Cold applied asphalt emulsion complying with ASTM D1187. 
 

2.3 FABRICATION, GENERAL 
A. Assemble sun control units in factory to minimize field splicing and assembly.  Disassemble units as 

necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated 
installation. 

B. Sun control assemblies shall be assembled by manufacturer’s recommendation. 
1. Sun control assemblies shall be assembled entirely by mechanical fasteners or welding.   

a. Mechanical fasteners shall be minimum #12 or as per engineering specifications. 
b. Components shall be joined with a minimum of two fillet welds each one-inch long produced with 

the Pulsed Gas Metal Arc Welding (GMAW/MIG) process with minimum 0.125” throat. 
C. Maintain equal blade spacing, including separation between blades and frames to produce a uniform 

appearance. 
D. Include supports, anchorage, and accessories required for complete assembly. 

 
 

2.4 HORIZONTAL, FIXED, EXTRUDED ALUMINUM SUN CONTROLS 
A. Horizontal, fixed, extruded-aluminum sun control assemblies complying with the following: 

1. Blade: Airfoil 
2. Fascia: Rectangular 
3. Outrigger: Plate 

 
2.5 FINISHES, GENERAL 

A. Comply with NAAMM’s Metal Finishes Manual for architectural metal products for recommendations for 
applying and designating finishes. 

B. Finish sun controls after assembly if welded. 
 

2.6 ALUMINUM FINISHES 
A. High-Performance Organic Coating Finish: AA-C12C42R1x (Chemical Finish: cleaned with inhibited 

chemicals; Chemical Finish: acid-chromate-fluoride-phosphate conversion coating; Organic Coating: as 
specified below).  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturer’s written instructions. 
1. Fluoropolymer Three-Coat Coating System: Manufacturer’s standard three-coat, thermocured system 

consisting of specially formulated inhibitive primer, Fluoropolymer color coat, and clear Fluoropolymer 
topcoat, with both color coat and clear topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight; complying with AAMA 605.2. 

 
a. Color and Gloss: As selected by Architect from manufacturer’s full range of colors and glosses. 

 
 

 
PART 3 – EXECUTION 
 
3.1 PREPARATION  

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages 
that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to project 
site. 

 
3.2  INSTALLATION 

A. Locate and place sun control assemblies’ level, plumb, and at indicated alignment with adjacent work. 
B. Use concealed anchorages where possible.  Provide stainless steel/neoprene washers fitted to screws 

where required to protect metal surfaces and to make a weather tight connection. 
C. Form closely fitted joints with exposed connections accurately located and secured. 
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D. Repair finishes damaged by cutting, welding, soldering and grinding.  Restore finishes so no evidence 
remains of corrective work.  Return items that cannot be refinished in the field to the factory, make required 
alterations, and refinish entire unit or provide new units. 

E. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy 
coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals. 

 
3.3  CLEANING AND PROTECTING 

A. Clean exposed surfaces of sun control devices that are not protected by temporary covering to remove 
fingerprints and soil during construction period. 

B. Clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  Thoroughly rinse 
surfaces and dry. 

C. Protect sun control assemblies from damage during construction.  Use temporary protective coverings 
where needed as approved by the sun control manufacturer. 

D. Clean and touch up minor abrasions in finished with air-dried coating that matches color and gloss, and is 
compatible with, factory–applied finish coating. 

 
END OF SECTION 107113.43 
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SECTION 11 47 00 
 

PHOTOGRAPHIC EQUIPMENT 
 
PART 1 - GENERAL 
 
1.1 Summary 
 

A. Furnish and install all studio equipment as shown and specified. Divisions 23 
and 26 shall be responsible for final connections of fixtures, and accessories 
specified herein. 

 
B. Work Included: Work of this Section includes all labor, materials, equipment 

and services necessary to provide and install the photo laboratory equipment 
as shown on the drawings and specified herein, including but not limited to, the 
following: 
 
1 Service fixtures supplied as part of this work.  Field connection of fixtures 

is included under electrical work of Division 26.  
 
2. All fixtures shall be individually factory tested.  All fixtures shall be 

designed to minimize exposed surfaces on which dust, dirt and airborne 
contaminants may collect, and to facilitate cleaning and maintenance of 
the service fixture.  
 

3. Electrical fixtures specified shall be turned over to the Division 26 
contractor for installation. 

 
4. Overhead Studio Rail & Lighting System (Equipment number LE3) 

herein applies to:   
 

a. SEM - 211A 
b. PHOTO 3 - 212C 
c. TRACE 3 - 213A 

 
C. Related Work: The completion of the work described in this Section may 

require work in or coordination with other Sections of these specifications. The 
Contractor and the subcontractor will be responsible for identifying and 
including all related work in other Sections of these specifications and/or 
drawings necessary for a complete installation of the work described in this 
Section.  These related sections include, but are not limited to the following: 

  
1. Drawings and general provisions of Contract, including General and 

Supplementary Conditions and Division 1 Specifications, apply to this 
Section. 

2. Final electrical connections to photographic equipment, by Division 26. 
3. Wall or ceiling blocking for photographic equipment. 
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4. Ceiling roughing and finish for ceiling-mounted lighting equipment. by 
Division 6. 

5. System commissioning is a part of the construction process. 
Documentation and testing of systems, as well as training of the Owner’s 
operation and maintenance personnel, is required in cooperation with the 
Commissioning Consultant. Substantial Completion is dependent on 
successful completion of all commissioning procedures, documentation, 
and issue closure. Refer to Commissioning Specification Section for 
commissioning requirements. 

 
1.2 SUBMITTALS 
 

A. Submit under provisions of Division 1, General Requirements. 
 
B. Product Data: Provide manufacturer's technical data for each component and 

item of equipment specified, including equipment dimensions and construction, 
configurations, color selection charts, attachment and anchorage details, 
equipment capacities, physical dimensions, construction details, utility and 
service requirements and locations, point loads, seismic bracing, and factory 
finishes. 

 
1. Manufacturer's Installation Instructions; Indicate special installation 

requirements. 
 

2. Seismic Restraints: The contractor shall install the items specified to resist 
seismic loading as required by the local governing codes. Provide all 
seismic details with submittals.  Install all anchorage devices, including 
special legs and or braces, required for seismic restraint of items to satisfy 
applicable governing code requirements for seismic anchorage of 
equipment. Submit detailed seismic anchorage and attachment drawings 
and calculations provided by a licensed structural engineer complying with 
Code requirements and regulations for seismic restraint. 

 
3. Instruction: Submit for review and approval written approval instructions in 

booklet form providing additional details on safe operation and 
maintenance. 

 
C. Samples:  Submit samples of specified finishes. Samples will be reviewed by 

Architect for color, texture, and pattern only.  Compliance with other specified 
requirements is exclusive responsibility of Contractor. 

 
D. Submit full-size samples of units and accessories when requested by 

Architect. 
 
E. Submit samples of electrical fixtures when required by Architect, complete with 

fittings and accessories with specified finish. 
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1. Acceptable sample units will be used for comparison inspections at project. 
Unless otherwise directed, acceptable sample units may be incorporated in 
work.  Notify Architect of their exact locations.  If not incorporated in work, 
retain acceptable sample units in building until completion of work and 
remove sample units from premises when directed by Architect 

 
F. Coordination Drawings: As part of the shop drawing submittal prepare 

drawings coordinating the photographic equipment with all adjacent or related 
equipment.  Coordinate with all related trades prior to submitting coordination 
drawings. 

 
1.3 OPERATION AND MAINTENANCE DATA 
 

A. Submit information in one electronically prepared, type written, PDF format, 
email ready package. 

 
B. Operation Data: Include description of required operation, adjusting and 

testing. 
 
C. Maintenance Data: Identify system maintenance requirements, servicing 

cycles and spare part sources. 
 
1.4 QUALITY ASSURANCE 

   
A.  Single source responsibility: Provide items required by this section 

manufactured or furnished by same company for single responsibility.  Photo 
equipment manufacturer must have at least (10) year’s experience in the 
fabrication and installation of similar projects and demonstrate the financial 
stability necessary to stand behind the product and the quality of their 
installation. 

 
B. Manufacturer's qualifications: Modern plant with proper tools, dies, fixtures and 

skilled workmen to produced high quality equipment.  Installers shall be factory 
certified by the manufacturers. 

 
C. Coordination: The supplier/installer shall coordinate the installation of all 

products under this section. 
 

D. Installer’s qualifications: Shall be factory certified by the manufacturer. 
 
E. The use of catalog numbers, and specific requirements set forth in drawings 

and specifications, are not intended to preclude the use of any other 
acceptable manufacturer's product or procedures which may be equivalent, 
but are given for purpose of establishing standard of design and quality for 
materials, construction and workmanship. 
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F. Financial Stability: Provide evidence that photographic contractor is in good 
standing financially with its manufacturers and suppliers, fully bondable, and 
reliable so as to be able to guarantee and be fully accountable for the quality of 
its work on this project. 

 
1.5 DELIVERY, STORAGE AND HANDLING 
 

A. All products shall be delivered to the job site in manufacturer's original 
unopened containers, crates or protective wrappings with the manufacturer's 
name and address clearly labeled thereon. 

 
B. Accept products on site and inspect on arrival for damage. 
 
C. Protect products from damage and soiling at all times.  Keep products covered 

with polyethylene film or other suitable protective coverings.  
 
D. Deliver, store, protect and handle products on the site in such a manner as to 

minimize the risk of damage, decay, deterioration, corrosion, and/or loss from 
theft. 

 
1.6 PROJECT CONDITIONS 
 

A. Do not deliver or install photographic equipment until building is secure and 
weather tight, all painting is completed and ceilings, overhead ductwork and 
lighting are installed. 

 
1.7 FIELD MEASUREMENTS 
 

A. Verify field measurements shown on shop drawings or as instructed by 
manufacturer. 

 
1.8 WARRANTY 
 

A. All fixtures shall be warranted for a period of TWO YEARS from the date of 
substantial completion verified in letterform by the Architect.  

 
1.9 SPARES 
 

A. Provide the following spare parts delivered to the owner in unopened boxes: 
 

1. Four change spare lamps and ballast for each size of light fixture 
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PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Manufacturers offering products to comply with photographic equipment 
requirements include but are not limited to the following: 
 
1. Darkroom USA, Inc., Ph. (631) 821.5948, www.darkroomsinc.com 
2. B & H Photo Video, Ph. (800) 606.6969 
3. Approved equal prior to general contractor bid submission. 

 
2.2 EQUIPMENT 
 

Overhead Studio Rail & Lighting System: (Equipment Number LE3): Manfrotto Pro 
Studio Rail System 33 Kit - Includes: 2 Fixed and 2 Mobile Rails at 9'-10" Each, 
Brackets, Carriages, Spigots, End Stops, 2 Telescopic Poles, 1 Pantograph - 
Supports 3 Lights; or approved equal approved prior to general contractor bid 
submission.   

 
A. General: Shall be a ceiling mounted, overhead lighting system designed to 

support digital cameras and various light fixtures to allow easy manipulation of 
studio lights and cameras by suspending them from a ceiling mounted rail system. 
Systems shall be used for conventional film-based as well as digital, instant 
capture photography applications. System shall be designed around fixed ceiling 
mounted rails.  From these fixed rails hang transverse rails running crosswise, 
and on which the lights and camera attachments are suspended using a “light-lift” 
system.  The transverse rails shall be able to move back and forth and diagonally. 
System rails are aluminum construction.  Product shall be manufactured by a 
company with at least five years experience in the design and production of studio 
lighting system products.   
 

B. Overhead Studio Rail & Lighting System shall have the following features. 
Transverse rail shall move freely on an X-Y axis to cover a working space as 
noted on plans. Rails shall be slim profile for low ceiling applications, 9’10” long 
and be supported with ceiling mounts at a minimum interval of one mount every 2 
feet. Each transverse rail shall be supported by two eight-wheel, braked carriage 
units. Each transverse rail shall support counter-balanced pantographs which 
shall move freely along the length of the rail via a four-wheel, braked carriage.  

 
1. Controls:  Provide wireless control unit eliminating any cabling between the 

camera and the lighting systems 
 

2. Electrical:  120 VAC, 20 Amps.  Four duplex receptacles will be installed on 
the ceiling at each corner of the photo system providing power.  These 
receptacles will be switched so as to allow easy on/off control of photo lamps. 
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3. Provide cable carriers, rail fixings, brakes, carriages, clamps, supports, 
adaptors, metal plate blocking, end stops and other accessories in quantities 
as required for complete and functional installations. 

 
4. Interfacing Steel: The manufacturer shall provide all interfacing steel for the 

proper support and anchorage of the track systems to the building structure 
above. Provide as part of shop drawings a coordination drawing showing all 
required blocking and interfacing steel, concealed in ceiling and walls, for the 
support and anchorage of all studio lighting systems and related components. 

 
5. Entire system shall be BLACK. 

 
6. Light units shall be as scheduled: 

 
a. (1) Dyna-lite MK8-2302 Roadmax 800W/s 2 Pack 3 Head Portable Kit for 

the project.  Provide to the general contractor for safe-keeping and 
transmission to the Owner. 

 
b. SEM – 211A,   PHOTO 3 – 212C,   TRACE 3 – 213A  

with room ceilings at 10’-6” AFF. 
 

1. (1) Manfrotto Pro Studio Rail System 33 Kit: with 2 fixed 9-10” long 
ceiling mounted rails spaced 7’ apart and 2 mobile 9’-10” transvers 
rails.  Complete kit includes brackets, carriages, spigots, end stops, 
2 telescopic poles, 1 pantograph 
 

2. (3) Lite Lift Pantograph with Short Drop. Complete kits including 5/8” 
spigot, carriage, spring and safety cable. Model No. FF3512N86 

 
3. (1) Fluorescent Light Bank, 220W Dimmable, Model No. FLO-220 

 
4. (1) Universal Camera Mount. Model 155RC 
 
5. (2) Flash/Modeling Studio Monolight. Model No. PLR1000DRC 
 
6. (2) Universal Mounting Yoke. Model No. AD91Y 
 
7. (1) LPA Pocket Wizard Plus III Transceiver: radio transmitter trigger 

and receiver with cabling system. Model Plus III 
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PART 3 – EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify equipment rough in before proceeding with the work in this section. 
 
B. Coordinate with other trades for the proper and correct installation of plumbing 

and electrical rough-in, structural backing for items attached to walls and 
ceilings, and for rough opening dimensions required for the installation of 
products in this section. 

 
C. Examine the areas and conditions where photo laboratory equipment is to be 

installed and notify the Architect of conditions detrimental to the proper and 
timely completion of the work.  Do not proceed with the work until 
unsatisfactory conditions are corrected to permit proper installation of the work. 

 
3.2 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
 
B. Install in accordance with standards required by authority having jurisdiction. 
 
C. Anchor equipment securely in place. 
 
D. Sequence installation to ensure utility connections are achieved in an orderly 

and expeditious manner. 
 
E. Touch-up minor damaged surfaces caused during installation.  Replace 

damaged components as directed by Architect. 
 
F. Equipment in this section shall be installed by the equipment subcontractor 

with all necessary fittings mounted for final connection by Divisions 23 and 26. 
 
G. Fixtures and accessories supplied and/or installed as a portion of this work 

shall be installed in a precise manner in accordance with manufacturers 
directions.  Where connections are required to electrical lines, the 
manufacturer is to provide items required for connection and coordinate the 
final installation made by the other Contractors. 

 
3.3 INSTALLATION OF OVERHEAD STUDIO RAIL & LIGHTING SYSTEMS 
 

 A. Field Jointing: Where practical installer shall use continuous rails. Where field 
joints are used, the main rails shall be supported by a ceiling mount within 10” 
of the joint. 
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 B. Fastenings:  Main rails shall be supported by ceiling mounts at a minimum 
interval of one mount every 2 feet and a ceiling mount within 10” of any field 
joints. 

 
 C. Workmanship: Install the rail systems perfectly level, straight and true.  

Distorted rails will be rejected. All rail-ends shall be terminated with end caps 
and stops. All cabling shall be supported by adequate cable trolleys to prevent 
excessive cable-sag. System shall be installed so as to eliminate the striking or 
scraping of rail-ends on adjacent walls and/or casework and equipment. 
Background system shall be anchored to structure within wall and each end 
shall be supported by a minimum if two structural members. 

 
3.4 CLEANING, ADJUSTING & PROTECTION 

 
A. Repair or remove and replace defective work as directed upon completion of 

installation. 
 
B. Clean shop finished surfaces, touch-up required, and remove or refinish 

damaged or soiled areas, as acceptable to Architect. 
 
C. Protection:  Advise Contractor of procedures and precautions of protection of 

materials and installed laboratory furniture form damage by work of other 
trades.  

 
D. Adjust operating equipment to efficient operation for its intended use and as 

required by the manufacturer. 
 
3.5 WARRANTY 
 

A.     Studio Lighting System Warranty: Contractor warrants to the Owner that the 
product is free from defects in material or workmanship for two year under 
normal use and service with the exclusion of lamps, flash tubes, and other 
consumable components. Warranty shall become effective from the date of 
substantial completion and shall be in force for two years from that date. 

 
3.6 DEMONSTRATION 
 

A. Provide systems training and demonstration of all equipment operations and 
functions, for a duration of at least 8 hours.  

 
B. Refer to Commissioning Specification Section for training requirements for 

specific systems and equipment.  Training of the Owner’s operation and 
maintenance personnel is required in cooperation with the Commissioning 
Consultant. A training agenda shall be prepared by the Contractor and 
approved by the Owner prior to training performance. 

 
END OF SECTION 11 27 00 
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SECTION 114900 - FIRING RANGE EQUIPMENT 
 

PART 1 - GENERAL 
 
1.1 DESCRIPTION: 
 

A. Furnish and install all firing range equipment, materials, systems and assemblies 
as shown and specified. 

 
B. Equipment items specified in this section include the following  *Equipment or Key Note 

1. Bullet Trap        FA6  
2. Ballistic Baffle System (Safety Ceiling and Deflectors)  FA3/FA4 
3. Monorail Turning Target Conveying System (Electronic System) FA7 
4. Projectile Recovery Tank (PRT) – Relocation of Existing  FA8 
5. Ballistic Rubber Panels      FA5 
6. Range / PRT Signage           KN68 /KN69 
7. Adjustable Tool Rack      KN58 
 

C. Refer to Divisions 22, 23 and 26 and the mechanical and electrical drawings for 
related plumbing, mechanical and electrical work. 

 
1.2 RELATED DOCUMENTS: The completion of the work described in this Section may 

require work in or coordination with other Sections of these specifications. The 
Contractor and the subcontractor will be responsible for identifying and including all 
related work in other Sections of these specifications and/or drawings necessary for a 
complete installation of the work described in this Section.  These related sections 
include, but are not limited to the following: 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

 
B. Refer to Divisions 22, 23 and 26 and the mechanical and electrical drawings for 

related plumbing, mechanical and electrical work. 
 
C. System commissioning is a part of the construction process. Documentation and 

testing of systems, as well as training of the Owner’s operation and maintenance 
personnel, is required in cooperation with the Commissioning Consultant. 
Substantial Completion is dependent on successful completion of all 
commissioning procedures, documentation, and issue closure. Refer to 
Commissioning Specification for detailed commissioning requirements. 

 
1.3 SUBMITTALS 
  

A. Submit under the provisions of the general project specifications. 
 
B. Design Data: Submit drawings, specifications and other design data as 

necessary to show the complete and coordinated design of the firing range’s 
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safety baffles and deflectors, bullet recovery tank, bullet trap and target holder 
and retrieval trolley. The range equipment manufacturer shall provide design 
drawings showing anchorage of equipment to resist seismic loading as required 
by local governing codes.  Provide all seismic anchorage details, stamped and 
signed by a structural engineer licensed in the State of the project.  Also indicate 
required wall or floor construction requirements and point loads. 

 
C. Shop Drawings: Indicate equipment locations, large scale plans, elevations, 

cross sections, details, duct locations, rough-in and anchor placement 
dimensions and tolerances and clearances required. 

 
D. Product Data: Provide manufacturer’s technical data, including equipment 

dimensions and construction, equipment capacities, physical dimensions, utility 
and service requirements and locations, point loads and factory finishes. 

 
E. Manufacturer’s Installation Instructions: Indicate special installation requirements. 
 
F. Coordination drawings: (Applies to all range equipment) The General Contractor 

shall provide fully coordinated shop drawing(s) of all range equipment showing 
locations of all range equipment and associated light fixtures, sprinkler heads, 
electrical fixtures, HVAC components, etc.   Coordination drawings shall address 
seismic restraint requirements.  

 
G. Final design and layout of range equipment, including selection of mounting 

options, seismic restraint and coordination with interfacing building systems, shall 
be the complete responsibility of the range equipment manufacturers as a 
subcontractor of the General Contractor. 
 

H. Provide design and calculations for the support and anchorage for ballistic baffles, 
and bullet trap, by a licensed structural engineer licensed in state of project. 

 
 
1.4 OPERATION AND MAINTENANCE DATA 
 

A. Submit information in bound manual form, typewritten or computer word-
processed on 8-1/2" x 11" paper. 

 
B. Operation Data: Include description of equipment operation, adjusting and testing 

required. 
 
C. Maintenance Data: Identify system maintenance requirements, servicing cycles 

and spare part sources.  For bullet trap provide documents describing specific 
maintenance procedures to be employed, based on the type of ammunition used 
and the number of rounds fired. Provide signage as required by this specification 
in part 2. 

 
1.5 QUALIFICATIONS 
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A. Manufacturer:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

 
1.6 DELIVERY, STORAGE, AND HANDLING  
 

A. Deliver, store, protect and handle products on the job site in such a manner as to 
minimize the risk of damage, decay, deterioration or loss from theft. 

 
B. All products shall be delivered to the job site in manufacturer's original unopened 

containers, crates or protective wrappings with the manufacturer's name and 
address clearly labeled thereon. 

 
C. Accept products on site and inspect on arrival for damage. 
 

1.7 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings or as 
instructed by the manufacturer. 

 
1.8 WARRANTY 
 

A. The range equipment manufacturers shall provide a warranty under provisions of 
the general project specifications for a period of 5 years from the date of 
occupancy by the Owner. 

 
1.9 QUALITY ASSURANCE  
 

A. The manufacturer of the firing range equipment shall design and locate the 
necessary safety baffle and deflector systems throughout the firing range and 
coordinate them with other range equipment. Comply with manufacturers 
recommendations for installation of all products. Manufacturers shall design all 
range equipment items to comply with seismic restraint requirements of 
governing codes. 

 
B. Installation: Installation of the equipment specified under this section shall be 

undertaken by the manufacturer’s crew of installers, or a crew of installers who 
are approved in writing by the manufacturer.  In either case, the installation of 
equipment specified under this section shall remain the complete responsibility of 
the manufacturer as a subcontractor to the General Contractor.   Following 
installation of equipment, all equipment installations shall be inspected by the 
manufacturer’s quality control officer to certify that all quality control standards 
are met. The quality control officer shall also instruct the Owner of all short and 
long term maintenance requirements for the range equipment. 

 
C. All electrical work shall comply with latest edition of the National Electrical Code. 
 
D. Ratings of manufactured materials shall meet Standard for Safety UL752. 
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E. The design of the range equipment and ventilation shall comply with all OSHA 
requirements. 

 
PART 2- PRODUCTS 
 
2.1 ACCEPTABLE PRODUCTS 

 
A. Subject to compliance with these specifications, acceptable products include, but 

are not limited to, those items indicated in Section 2.2, under each individual 
product. Products by other manufacturers submitted as equals will be reviewed 
for conformance with the specifications. 

 
2.2 MATERIAL 
 

A. Bullet Trap (Equipment Number FA6); Chunk Rubber Trap with Class A fire rated 
rubber media as manufactured by Paragon Tactical, Inc. (PTI): 1601 Commerce 
Street Corona, CA 92880, 800.482.6994, Contact Name: Art Fransen or equal 
products pre-approved in writing prior to bidding.  

 
1. Ballistic Rating: Bullet trap shall be designed to withstand the following 

ballistic level: 
a. Ballistics capacity: The rubber media and support base shall capture 

bullets fired from all conventional shotguns, handguns, pistols, and 
rifles up to Weatherby magnum rifle. 460 caliber (8,000 ft. lbs. energy 
at muzzle). Backstop shall be able to accept up to .460 without 
damage to any part of the backstop system. The backstop will allow 
the shooting of 50 BMG rounds only from a distance of 25 yards. 

  
2. A 3/8” steel plate Treated AR-500 Hopper/ Baffle at the terminus of the 

range shall be hung from the backstop infrastructure frame system over the 
media to deflect rounds shot over the media down into the media and 
protect the rear wall of the backstop range. This Hopper/Baffle shall have an 
approximate 18 inch throat from the bottom of the Hopper/Baffle to the 
vertical back pan of the infrastructure. The overhead steel deflector/hopper 
will contain rubber media that can continuously fill the area between the top 
of the inclined rubber media and the deflector/hopper. 

 
a. The entire infrastructure shall be 10 gauge galvanized steel with no painted 

surfaces other than the systems treated 3/8s AR steel Hopper/Baffle. The 
infrastructure shall be assembled without welding and be free standing. The 
infrastructures galvanized steel plates, used to support the rubber media, 
shall be flat and angled upwards on a continuous flat plane from the floor to 
the rear of the infrastructure at approximately 32 degrees.  

 
b. The rubber media shall be placed over the infrastructure to a depth of two 

feet and be treated with dry chemical products to immobilize potential lead 
hazards to levels below the Environmental Protections Agency (EPA) 
threshold of 3 parts per million (3ppm) as measured by the EPS’s 1311 
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TCLP test, from lead bullets fired into the trap. The trap shall be capable of 
being mined solely from the front of the backstop system. This media shall 
be pure (SBR) rubber approximately one (1) inch in size and be 99.99% free 
of contaminants such as fiber and contain no steel.  The range backstop 
media shall not be covered in order to facilitate and enable bullets to reach 
greater depths in the rubber media, to reduce future maintenance costs, and 
facilitate greater sound attenuation 

 
c. The media shall contain a stable aqueous gel that can ensure that the 

rubber media cannot be set on fire under a normal operating environment. 
The media shall contain “Class A” fire tested polymer materials containing 
phosphate-aluminum-based additives that passivate lead surfaces by 
forming an insoluble lead aluminum phosphate coating. This product shall 
also contain materials such as hydrated polymers and non-hazardous 
chemical materials capable of preventing the loss of lead into the 
surrounding environment and or contacting liquids. These materials shall be 
of such composition that a mixture of powdered lead and such dry material 
containing 1% by weight of powdered lead. (one part by weight  powdered 
(<200 mesh) pure lead to 99 parts powdered lead-immobilizer) shall not 
leach lead in excess of 3ppm when tested using the U.S. Environmental 
Protection Agency Toxic Characteristics Leaching Procedure (EPA Method 
1311). This application shall in essence neutralize lead contamination in the 
backstop. Proof of such results must be provided to the Owner by the 
Vendor of such environmental capabilities based on EPA methodologies 
including the standard lead TCLP test for measuring HAZMAT lead 
contamination and verified by an independent, third party lab. 
 

d. Bullet Trap/ Range Sign: General Contractor shall providing signage 
supplied by the bullet trap manufacturer, which shall provide a metal sign 
displaying the maximum ballistic levels (i.e. weapon sizes with 
corresponding muzzle velocities, bullet size and energy) permitted for use 
with this equipment.  Size of sign shall be 14”H x 20” W.  Sign material shall 
be painted steel.  Anchor to wall with 4 anchors. Locations shall be noted as 
Key Note 68. 

 
B. Ballistic Baffle System (Safety Ceiling and Deflectors): (Equipment number 

FA3/FA4): Manufactured by Range Systems, Inc., 1.888.999.1217, www.range-
systems.com, Contact: Brandon Bernstein, or equal system, approved prior to 
bid submission. 

 
1. Combination wood and steel plate baffles designed to safely stop and capture 

bullets from misdirected shots or other projectiles. The baffle panels shall be 
constructed of a sandwiched panel consisting of steel layer at top, a 
continuous 1.5” air space and plywood/rubber acoustic panels at underside, 
suspended horizontally (for the safety ceiling) and at required angles (for the 
baffles).  At the bullet trap provide rubber acoustic clad re-directive guard 
baffle.  Provide all accessories for a complete ballistic baffle system 
installation weighing approximately 37.5+/- pounds per square foot normally 
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in 4’ x 4’ square panels with four anchor points per panel.  The exact weight 
will depend on the manufacturer and the final weight shall be verified by the 
structural engineer in the submittal / shop drawing review process.  Entire 
ballistic baffle system shall be seismically anchored to comply with local 
governing codes. Fully coordinate the safety baffle and deflector system with 
the bullet trap and all other firing range equipment.   
 

2. Materials and assembly shall be designed to withstand projectile forces equal 
to or in excess of those to which the bullet trap will be subjected.  Plywood 
panels with rubber acoustical finish shall be provided and installed by the 
ballistic baffle manufacturer. Bottom side of plywood panels shall be covered 
with fire retardant rubber Dura-Panel EXP system. 

 
3. The rubber acoustic panels shall be glued to plywood panels and anchored 

with fasteners as recommended by the manufacturer. Acoustical material 
shall have the following flammability characteristics: ASTM E84 Class 1, 
Flame spread - 25, Smoke density - 450. Sand all exposed edges of plywood 
and apply paint (matching panel color) to edges of plywood.  Ballistic baffle 
manufacturer shall furnish and install the rubber acoustical panels. Safety 
baffles and deflectors shall be designed and installed to protect light fixtures, 
electrical outlets, sprinkler heads and other protrusions, which may be 
present throughout the firing range, whether protruding from the ceiling or 
walls.  

 
4. The locations of light fixtures, hose bibs, power outlets, sprinkler heads and 

other protrusions shall be coordinated with the approved shop drawings of the 
safety baffle system and fully concealed by ballistic baffle system.  

 
3. Fully coordinate the ballistic baffle system layout with the bullet trap, other 

range equipment and all associated building features such as HVAC grilles, 
lights, sprinklers, etc. 

 
4. Ballistic Rating: Materials and assembly shall be designed to withstand 

projectile forces equal to or in excess of those to which the bullet trap will be 
subjected. 

 
C. Electronic Monorail Turning Target Conveying System (Equipment Number FA7): 

Manufactured by Savage Range Systems, 1.800.370.0712, 
www.savagerangesystems.com, or equal system approved prior to bid submission. 

 
1. Model: KMA 2000 Overhead Target Retrieval System 

 
a. The system shall be seismically anchored to comply with all local governing 

codes. 
 

b. The Target Conveying System shall consist of a monorail track, suspension 
system supports, upper target carrier body, lower carrier target holder 
assembly, drive unit drive cable, take-up assembly, and an electronic control 
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module.  The system will have the capability of stopping at any 1’ increments 
(±1%) down range with allowable coast. 

 
c. All leading edges exposed to projectile impact shall be fitted with angled steel 

surfaces such that any misdirected projectile will be deflected down range.  
Materials and assembly shall be designed to withstand projectile forces equal 
to or in excess of those to which the bullet trap will be subjected 

 
D. Projectile Recovery Tank (PRT) (Equipment Number FA8): GC to contract with 

equipment manufacture to relocate existing CyberNational PRT to room 
PRT/SHOP 205C.  CyberNational to remove point-of-use compressed air system 
and connected PRT to building compressed air outlet.  CyberNational to remove 
existing HEPA filter on the discharge air system and connect to building HEPA 
filtered ventilation system. 

 
1. Signage: The projectile recovery tank equipment manufacturer shall provide 

a metal sign which display the maximum ballistic levels (i.e. weapon sizes 
with corresponding muzzle velocities, bullet size and energy) permitted for 
use with this equipment.  Size of sign shall be 14”H x 20” W.  Sign material 
shall be painted steel.  Anchor to wall with 4 anchors. Locations shall be 
noted as Key Note 69. 

 
2. Install tank level.  Provide the necessary shims, anchors and vibration 

isolation pad. 
 

E. Ballistic Rubber Panels: (Equipment number FA5): Manufactured by Range 
Systems, Inc., 1.888.999.1217, www.range-systems.com, Contact: Brandon 
Bernstein, or equal system, including matching shallow depth of trap, approved 
prior to bid submission. 

 
1. Ballistic Rubber Panel Design:  Dura-Panel™ EXP 
 
2. Provide 2” thick, 2’ x 2’ fire retardant ballistic rubber tiles designed for ballistic 

protection, where noted in the projectile recovery tank alcove and firing range.  
At the projectile tank install wall mounted tiles from floor to concrete ceiling 
deck and from wall to wall. At the firing range the panels shall be applied to 
the underside of the ballistic baffles systems. 

 
3. Color: Black 
 
4. Wall mounted panels: Smooth face non-ribbed Dura-Panels 

 
5. Safety Ceiling mounted panels: Acoustic face ribbed Dura-Panels installed 

checkerboard style. 
 

6. Sloped Deflector mounted panels: Acoustic face ribbed Dura-Panels installed 
with ALL RIBS aligned parallel to the projectile travelling down the range. 
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7. Composition: 94% recycled solid rubber, with fire retardant clear coat (FA88) 
on all sides and all edges of each rubber panel. 

 
F.    Adjustable Tool Rack System: (KN 58): Provide MegaPeg vertical adjustable 
       Tool rack storage system manufactured by Modern Metal Products, or equal 
       product prior to bid by approved manufacturers. 

 
1.  Tool Board: Provide metal tool board made from 18-gauge steel, 

powder coated. Holes to be per manufacturers standard spacing. 
 
2.  Color: White 
 
3.  Accessories: At each tool board provide 24 of each of the 

following steel clips: Straight, 30º bend, 90º bend, circle, spring clip,  
double spring clip (1/2”), double spring clip (3/4”), double 90º bend, 15º 
bend, holder, can holder, pliers holder, metal tray, card holder 

 
4.  Size of each tool board: 6’-0” w x 4’-0” h. 
 
5. Location: Room PRT/SHOP 205C. 

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine all surfaces, utility rough-ins, embedded anchors, fixtures, and other 
features of any type that may be present in the firing range prior to installation of 
range equipment. 

 
B. Inform the Architect of any irregularities or imperfections which may result in the 

inability to properly and correctly install the equipment under this section, or 
which may pose safety problems during the operation of the completed firing 
range. 

 
3.2 COORDINATION  
 

A. Verify equipment rough-in and as-built conditions before proceeding with the 
work in this section. 

 
B. Coordinate with other trades for the proper and correct installation of plumbing 

and electrical rough-in, depressions in poured-in-place concrete which will 
receive firing range equipment, embedded anchors, and for rough opening 
dimensions required for the installation of products in this section. 

 
C. Coordinate with mechanical installer for the proper and correct location of 

exhaust systems for the bullet recovery tank (both the hard ducted exhaust 
connection and overhead canopy exhaust). 
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D. Coordinate with the installer of acoustical systems and finishes to ensure that all 

materials and assemblies are installed in their proper sequence, and to ensure 
that the finished installation of all materials and assemblies shall be completed 
without sacrificing any safety features whatsoever. 

 
3.3 INSTALLATION 
 

A. The manufacturer’s crew of installers shall perform all installation in accordance 
with the manufacturer’s instructions and requirements. 

 
B. Install in accordance with standards required by authority having jurisdiction.  
 
C. Anchor equipment securely in place. 
 
D. Sequence installation to ensure utility connections are achieved in an orderly and 

expeditious manner. 
 
E. Touch-up minor damaged surfaces caused during installation.  Replace 

damaged components as directed by Architect. 
 
F. Manufacturer’s supervisory representative shall be on-site to supervise the 

installation of all equipment under this section and any subsequent work that may 
be required. 

 
G. Equipment in this section shall be installed by the Firing Range Equipment 

manufacturer with all necessary fittings mounted for final connection by Divisions 
22, 23 and 26. 

 
H. Seismic Restraints: The range equipment manufacturers shall install all range 

equipment to resist seismic loading as required by the local governing codes.  
Install all anchorage devices, including special legs and or braces, required for 
seismic restraint to satisfy all governing code requirements for seismic 
anchorage of equipment. 

 
3.4 ADJUSTING 
 

A. Adjust operating equipment to efficient operation for its intended use, and as 
required by the manufacturer. 

 
3.5 DEMONSTRATION & FINAL ACCEPTANCE OF THE WORK 
 

A. Provide systems training and demonstration of all equipment operations, and 
functions, for a duration of at least 8 hours.  
 

B. Regarding the bullet recovery tank, final acceptance of the equipment installation 
shall be contingent upon successful demonstration, that the air flow performance 
of the tank is sufficient to prevent the escape of any gunshot residue from the 



Unified State Laboratory Module 2  BID SET | April 21, 2014 
DFCM Project #13020300 
 

FIRING RANGE EQUIPMENT  11 49 00-10 
 

tank interior, to the satisfaction of the Owner and architect.  Similarly, final 
acceptance of the work is contingent upon the installation being completely leak 
free. 

 
C.   Refer to Commissioning Specification for training requirements for specific 

systems and equipment.  Training of the Owner’s operation and maintenance 
personnel is required in cooperation with the Commissioning Consultant.  
Commissioning Specification lists the specific systems and equipment.  A training 
agenda shall be prepared by the Contractor and approved by the Owner prior to 
training performance. 

 
END OF SECTION 11 49 00 
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SECTION 11-53-53 
 

BIOLOGICAL SAFETY CABINETS  
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION: 
 

A. Furnish and install all biological safety cabinets as shown on drawings and 
specified. 
 

B. Equipment items specified in this section include the following: 
 

*Equipment or Key Note 
1. Biological Safety Cabinets   BSC4-4 foot 
2. Biological Safety Cabinets   BSC6-6 foot 

 
 
1.2 RELATED DOCUMENTS: The completion of the work described in this section 

may require work in or coordination with other sections of these specifications. The 
Contractor and the subcontractor will be responsible for identifying and including all 
related work in other sections of these specifications and/or drawings necessary 
for a complete installation of the work described in this section.  These related 
sections include, but are not limited to the following: 

 
A. Drawings and general provisions of Contract, including General and 

Supplementary Conditions apply to this Section.  
 
B. Refer to Divisions 22, 23 and 26 and the mechanical and electrical 

drawings for related work. 
 
C. Section 12-34-50, Laboratory Casework, 

 
D. System commissioning is a part of the construction process. Documentation 

and testing of systems, as well as training of the Owner’s operation and 
maintenance personnel, is required in cooperation with the Commissioning 
Consultant. Substantial Completion is dependent on successful completion of 
all commissioning procedures, documentation, and issue closure. Refer to 
Commissioning Specification Section for detailed commissioning 
requirements. 

 
1.3  REFERENCES 
 

A. NSF Standard 49, National Sanitation Foundation Specifications. 
B. Federal Standards FS 209. 
C. NFPA 45, Fire protection for laboratories using chemicals 
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D. ADA 
E. SAMA Standard LFB-1976 Metal Laboratory Furniture 
F. ASTM E-84-98, Surface-burning characteristics of building materials. 
G. ANSI/AIHA Z9.5-1992, Laboratory ventilation 
H. OSHA 29CFR 1910.1000, Fume hood face velocity 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1, Basic Requirements. In addition to 
Division 1 requirements, include one PDF format electronic submittal 
delivered via email. 

 
B. Product Data: Provide manufacturer's technical data, including materials and 

construction, equipment capacities, physical dimensions, utility and service 
requirements and locations, point loads and factory finishes. 

 
C. Manufacturer's Installation Instructions:  Indicate special installation 

requirements. 
 

D. Seismic Restraints: The biological safety cabinet manufacturer/installer shall 
design and install the biological safety cabinets to resist seismic loading as 
required by the local governing codes. Provide all seismic details with 
submittals indicating required wall construction such as wall stud size and 
gauge, point loads, etc.  Install all anchorage devices, including special legs 
and or braces, required for seismic restraint of biological safety cabinets to 
satisfy all governing code requirements for seismic anchorage of equipment. 

 
1.5 OPERATION AND MAINTENANCE DATA 
 

A. Submit information in bound manual form, typewritten or word processed on 
8-1/2" x 11" paper. 

 
B. Operation Data:  Include description of equipment operation, adjusting and 

testing required. 
 
C. Maintenance Data:  Identify system maintenance requirements, servicing 

cycles and spare part sources. 
 
1.6 QUALITY ASSURANCE 

 
A.  Single source responsibility:  All systems and components which comprise the 

biological safety cabinets shall be provided as a single biological safety 
cabinet unit, designed, fabricated and assembled by a single manufacturer. 
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B. Manufacturer's qualifications:  Modern plant with proper tools, dies, fixtures 
and skilled workmen to produced high quality biological safety cabinet.  
Installers shall be factory certified by the manufacturer. 

 
C. Coordination:  The supplier/installer shall coordinate the installation of all 

products under this section and shall coordinate the installation and rough-in 
locations for utilities required for biological safety cabinet operation. 

 
D. Owner has the right to inspect products at the manufacturer's factory prior to 

shipment.  Products found not to be in conformance with requirements of the 
contract documents may be rejected. 

 
1.7  DELIVERY, STORAGE AND HANDLING  
 

A. Deliver, store, protect and handle products on the site in such a manner as to 
minimize the risk of damage, decay, deterioration or loss from theft. 

 
B. All products shall be delivered to the job site in manufacturer's original 

unopened containers, crates or protective wrappings with the manufacturer's 
name and address clearly labeled thereon. 

 
C. Accept products on site and inspect on arrival for damage. 

 
1.8 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings or as 
instructed by the manufacturer. 

 
1.9 WARRANTY 

 
A. Provide warranty under provisions of Division 1. 
 
B. Biological Safety Cabinets shall be warranted to be free from defects in 

material and workmanship for a period of 36 months from date of substantial 
completion. 

 
1.10 FIELD CERTIFICATIONS 

 
A. Field certification is required to confirm that an installed biological safety 

cabinets and associated HVAC work complies with all design and regulatory 
requirements.  Field certification is performed both prior to occupancy and 
annually thereafter.  Field certification prior to occupancy shall be the 
responsibility of the General Contractor; subsequent annual field certifications 
after the specified warranty period shall be the responsibility of the building 
Owner.  
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B. Perform all field certification work as required by NSF 49 and other federal, 
state and local requirements. Field certification shall be conducted by qualified 
personnel regularly engaged in certification of biological safety cabinets with a 
minimum of 5 years experience in this type of certification.  Affix to the 
biological safety cabinet the certification sticker indicating the date certified, the 
name of the certifier, certifier's phone number and address as well as the 
expiration date of certification. 

 
C. Certification field tests shall be performed only after the HVAC system has 

been completely balanced by the Test and Balance (TaB) subcontractor. 
Rebalancing, if required by the certifier, shall be the responsibility and 
performed by the TaB subcontractor 

 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Acceptable manufacturers include, but are not limited to, the following: 
 

1. NUAIRE   Plymouth, Minnesota  
2. The Baker Company Stanford, Maine 
3. Labconco Corporation Kansas City, Missouri. 

 
2.2 GENERAL DESIGN REQUIREMENTS 
 

A. Description 
1. Description: Biological Safety Cabinets (BSC’s) shall be Class II, 

Type A2 (vented or unvented) cabinets as scheduled in the 
Biological Safety Cabinet Schedule. BSC’s noted as “vented” are 
thimble connected to the building ductwork system.  BSC’s noted 
as “unvented” discharge HEPA filtered air to the room in which 
they occupy.  All BSC’s are to be vented by default if not noted. 
 

2. Manufacturers shall be listed to NSF/ANSI 49:2002 and have the 
NSF label affixed to the cabinet.  

 
3. All biological safety cabinets shall be listed to UL 61010A-1 UL 

requirements for laboratory equipment electrical safety, and shall 
have a UL label affixed to the cabinet. 

 
4. Basis of this specification is the Nuaire Model LabGuard 440 class 

II, type A2 (vented) with NU-918 thimble biological safety cabinet 
or approved equal.  Specified “unvented” biological safety cabinets 
have no NU-918 thimble. 

 
B. Factory testing:   
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1. Each unit, before shipping, shall have a complete test to assure cabinet 

meets Class II requirements.  A copy of this test shall be provided with 
the unit. 

 
2. For each model type/size supplied, the manufacturer shall provide data 

on Microbiological Aerosol Challenge equivalent to or more severe than 
as specified in NSF Standard 49. 

 
3. The manufacturer can be requested to provide the Microbiological 

Aerosol Challenge (equivalent to or more severe than NSF Standard 49) 
on serial number of each model to actually be supplied for this project.  A 
representative of the Owner may witness the test.  

 
C. Face velocity:  Calculated intake face velocity through the front access 

opening shall be minimum 100 to 110 fpm with a sash opening of 10”.   
 
D. Factory Certification:  Manufacturer shall provide a factory certified copy 

of the Personnel, Product, and Cross-Contamination (Biological) tests, 
equivalent to or more severe than as specified in NSF Standard No. 49, 
performed on one unit from each production run of cabinets for this 
project.  A representative of the Owner may witness tests. 

 
E. Negative pressure design:  Units shall be designed such that the entire 

cabinetwork area shall be totally surrounded by negative pressure 
areas.  All ducts and plenums that may be subjected to biological 
contamination shall be permanent metal construction and maintained 
under negative pressure or enclosed with a negative pressure zone 
relative to outside air. 

 
F. Speed controller testing:  All biological safety cabinets shall be capable 

of automatically handling 50% minimum increase in filter loading and 
not decrease total air delivery more than 10%.  With use of speed 
controller, a 165%/180% increase shall be attainable.  This testing shall 
be performed in accordance with NSF 49. 

 
G. Interior design:  The cabinet interior shall be designed to provide a 

laminar flow air curtain directly behind the view screen and a lower 
velocity down flow air over the work area.  The high velocity air curtain 
shall be at least 20% higher than the average down flow over the work 
area. 
 

H. Monitor and Alarm Systems 
 

1. Unit shall have audible alarm to indicate when slide view screen is in 
unsafe position. 
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2. Unit shall have capabilities to monitor mass airflow in the duct 

system and shall automatically warn a biological safety cabinet user 
by audio and visual alarm that the mass airflow in the duct has 
decreased below the calibrated set point.  Separate contacts shall 
be provided that allow audio and visual alarms to be connected to 
the building’s alarm system individually. 

 
3. Provide biological safety cabinets with an exhaust blower interlock 

with alarm, which interlocks the blower motor of the biological safety 
cabinet with the building exhaust system control damper.  Refer to 
item 11 under Control System below. 
 

I. Control System:  The biosafety cabinet shall contain a self-contained 
microprocessor module that performs the following functions: 

 
1. Easy interface via touch screen LCD. 
2. Control blower via motor solid-state triac. 
3. Monitor display and control down flow via dual thermister airflow 

probe, or pressure transducer. 
4. Disable audible alarm switch with ring back function. 
5. Clock display (24 hours) and timer function. 
6. Control light via solid-state switch. 
7. Control outlets via solid-state switch. 
8. Complete diagnostic functions. 
9. Monitor and display exhaust flow (total flow) via dual thermister 

airflow probe. 
10. Exhaust alarm set points high/low for error conditions (down flow 

and exhaust flow). 
11. Exhaust interlock system that prevents operation of internal supply 

blower unless the exhaust volume is sufficient to provide the correct 
air barrier inflow velocity at start up. 

 
J. Special Motor/blower shall be positioned so as to create an even filter 

loading, thereby prolonging the life of the supply HEPA filter, and shall 
deliver over 80% of the initial HEPA filter static pressure with no more 
than a 10% decrease of CFM. Equip each cabinet with a voltage 
compensating motor speed controller that automatically compensates for 
voltage changes to maintain constant voltage to motor. Speed controller 
will permit manual or automatic adjustment to handle a 165% increase in 
filter loading and maintain total air delivery at or above 90%. 

 
K. ADA:  The bio-safety cabinet shall be ergonomically designed for 

maximum user comfort and adjustability to meet local and federal 
accessibility requirements. 
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L. Special features: provide the special ergonomic features listed below: 
 

1. Adjustable footrest (1) 
2. Elbow rest (2) 
3. Foam armrest pads (2 sets) 
4. Stainless steel turntable  (1)  

 
2.3 CONSTRUCTION 
 

A. Cabinet exterior:  Cabinets shall be constructed of 16-gauge cold rolled 
steel.  All coated surfaces shall be powder coated to match the color 
selected for fume hoods specified in Section 12-34-53.  Provide decorative 
side panels to conceal plumbing fixture connections and associated piping. 

 
B. Cabinet interior:  Interior sidewalls and rear walls in the work area of the 

BSC shall be of one piece 16 gage stainless steel construction with formed 
internal radius stainless steel corners.  Interior work area shall be minimum 
25-1/2” high.  The work area shall be supported by welded horizontal 
members using no threaded studs or cap nuts below the work surface.  
Metal air diffuser and filter protector shall be provided in work area. 

 
1. Airfoil:  Lower front work area airfoil shall be provided to improve access 

opening containment capability.  
 

2. Work tray:  provide work tray made from 16-gauge stainless steel with 
3/16” internal radius stainless steel corners.  Work tray shall be 
removable.  Drain pan shall be stainless steel. 

 
C. Panel Construction:  Panels shall be fastened together using all stainless 

steel washers, stainless steel lock washers, and solid stainless steel cap 
nuts.  Stainless steel studs shall be spaced no further than 3-1/2” on 
centers. 

 
D. Gaskets:  When gaskets are used to provide pressure tight seals, gaskets 

shall seal 100% of the flange area, encircle 100% around studs or other 
fastening devices used to secure panels, and use mitered joints to seal 
gasket corners. 

 
E. Filter systems: 

 
1. Provide magnehelic differential pressure gauge to monitor pressure 

drop across the HEPA filters. 
 

2. Both exhaust and supply HEPA filters and motor blower systems shall 
be removable and serviceable from the front of the cabinet without entry 
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into the workspace or removal of the view screen. 
 

3. The diffuser below the supply HPEA filter and above the work surface 
shall be stainless steel. 
 

4. All air plenums shall be screened to prevent entrapment of foreign 
object in the blower and filter sections. 

 
F. Sliding view screen: 

 
1. Shall be capable of moving from fully closed position to a full open 

position at least 19 inches high, and shall be capable of moving to a 
closed position during shut down periods.  Working height of sash shall 
be 10”. 
 

2. View screen shall be 1/4” thick tempered safety glass with stainless 
steel handles on the bottom of window. 
 

3. Sliding sash-scavenging slots shall be provided to prevent migration of 
contamination behind the glass view screen. 
 

4. Sliding sash shall be easily raised and lowered. 
 

G. Utilities: 
 

1. Entire unit shall be completely factory pre-wired, UL labeled and 
supplied by a single 10' power cord. 
 

2. Each unit shall be provided with two GFI 115 volts, single phase, 60 Hz 
duplex receptacles with drip-proof coves and circuit breakers, mounted 
on rear wall of the biological safety cabinet. Provide two internal circuits; 
one for duplex receptacles and the other for blower and lights. 

 
3. Provide one 0.1 Amp form "C" contact on the blower switch to interact 

with a potential room control package. 
 

4. Cabinet task lighting:  Fluorescent tube lamps capable of providing 100 
foot-candles of illumination inside the hood cavity. 

 
5. Provide germicidal ultraviolet disinfectant light, four feet in length 

(nominal), fabricated by the bio-safety cabinet manufacturer for each 
BSC. Switch mounted on the front of the BSC. 

 
6. Service fittings:  As scheduled in bio-safety cabinet schedule 
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7. Provide each biological safety cabinet with two plugged petcocks for 
future use, mounted outside of the biological safety cabinet.  Provide 
color-coded washers at hose nozzle outlets with color-coded index 
handles. 

 
8. Provide needlepoint type valves with self-centering cone tip and seat of 

hardened stainless steel.  Tip and seat shall be removable and 
replaceable.  Valves, fittings and piping shall have pressure rating of 
300-psig minimums. 
 
 

9. Bio-safety cabinets shall be pre-plumbed allowing for a connection for 
each service to its respective utility.  Provide piping for all device fittings 
from valve to outlet. 
 

10. Drain valve:  Provide plugged drain valve opening that can be replaced 
in future with a drain valve.  Provide one loose drain valve for each 
biosafety cabinet for future use by the Lab. 

 
H. Exhaust Transition Unit:  Provide manufacturer’s thimble connection to 

building exhaust system to vented biological safety cabinets.  Make final 
connections to exhaust duct penetrating ceiling utilizing a flanged, bolt and 
gasket connection.  Design thimble exhaust unit to capture 100 percent of 
test smoke around exhaust connection when smoke stick is held at the 
junction of the cabinet exhaust and thimble opening.  Thimble exhaust unit 
shall not interfere with performance of the cabinet and room air balance 
when the exhaust system is either in operational or non-operational mode 
(i.e. shall not increase the static pressure in the exhaust ductwork when the 
cabinet is not running).  Note:  Baker Company standard thimble 
connections must be modified to meet these criteria or will not be accepted. 
Exhaust transition unit shall allow for airflow measurement (scanning) 
above the exhaust HEPA filter. 

 
I. Ceiling Enclosures: Provide chrome closure escutcheon around the entire 

perimeter of the duct penetrating the ceiling material.   
 

J. Legs:  Each BSC not shown over casework shall be equipped with 
stainless steel, adjustable, telescoping leg assemblies, which shall be 
capable of adjusting the work surface to variable heights ranging from 30” 
to 36”.  Set the work surface elevation to 34” A.F.F. at original installation. 
 

K. Seismic Restraints:  The biosafety cabinet manufacturer shall provide with 
the biosafety cabinets all anchorage devices, including special legs and or 
braces for seismic restraint of biosafety cabinets to satisfy all governing 
code requirements for seismic anchorage of equipment per the local 
authority having jurisdiction.  Provide all seismic details with biosafety 
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cabinet submittals indicating required wall construction such as wall stud 
size and gauge, point loads, etc. 
 

L. ADA/Accessible Compliance:  All biosafety cabinets shall be 
ADA/Accessible compliant.  Height of work surface shall be mounted at 34” 
above the finished floor or as required to meet local accessibility 
requirements. 

 
2.4 BIOLOGICAL SAFETY CABINET SCHEDULE: Refer to the lab drawings. 
              
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify equipment rough in before proceeding with the work in this section. 
 
B. Coordinate with other trades for the proper and correct installation of 

plumbing and electrical rough in and for rough opening dimensions required 
for the installation of products in this section. 

 
3.2 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
 
B. Install in accordance with codes, regulations and standards required by the 

authority having jurisdiction.  
 
C. Seismic Restraints: The biological safety cabinet manufacturer shall install the 

biological safety cabinets to resist seismic loading as required by the local 
governing codes. Install all anchorage devices, including special legs and or 
braces, required for seismic restraint of biological safety cabinets to satisfy all 
governing code requirements for seismic anchorage of equipment.  

 
D. Install equipment plumb, square and straight with no distortion and securely 

anchor as required. 
 
E. Sequence installation to ensure utility connections are achieved in an orderly 

and expeditious manner. 
 
F. Touch-up minor damaged surfaces caused during installation.  Replace 

damaged components as directed by Architect. 
 
G. Equipment in this section shall be installed with all necessary fittings mounted 

for final connection by Divisions 22, 23 and 26. 
 

3.3 ADJUSTING 
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A. Adjust operating equipment, with exception of air moving equipment, to 

efficient operation for its intended use, and as required by the manufacturer. 
 
B. Perform Field Certifications: Refer to Section 1 of this specification section. 
 
C. Balance and rebalance HVAC system as required to achieve certifications. 
 
D. Touch up scratches on all painted surfaces. 

 
3.4 CLEANING 
 

A. Clean equipment, casework, countertops and all other surfaces as 
recommended by the manufacturer. Render all work to have and be in a new 
and unused appearance and condition. 

 
B. Clean adjacent construction and surfaces, which may have been soiled in the 

course of installation of work in this section. 
 

3.5 PROTECTION OF FINISHED WORK 
 

A. Provide all necessary protective measures to prevent exposure of equipment 
and surfaces from exposure to other construction activity. 

 
B. Advise contractor of procedures and precautions for protection of material and 

installed equipment and casework from damage by work of other trades. 
 
3.6 DEMONSTRATION 
 

A. Provide systems training and demonstration of all equipment operations, 
functions and field certification process, for duration of at least 8 hours.  

 
B. Refer to Commissioning Specification for training requirements for specific 

systems and equipment.  Training of the Owner’s operation and maintenance 
personnel is required in cooperation with the Commissioning Consultant.  
Commissioning Specification lists the specific systems and equipment.  A 
training agenda shall be prepared by the Contractor and approved by the 
Owner prior to training performance 

 
END OF SECTION 11-53-53 
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SECTION 11 60 00 
 

LABORATORY EQUIPMENT 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION: 
 

A. Furnish and install all laboratory equipment as shown and specified. 
 
B. Equipment items specified in this section include the following: 
 

         *Equipment or Key Note 
1. Articulating Task Exhaust Units – Ceiling Mounted LE4B/LE4C 
2. Articulating Task Exhaust Units – Ceiling/Wall Mounted LE4D (Large) 
3. Gas Cylinder Restraint System     LE1 / LE2 
4. Safety Supply Cabinet     KN 3 
5. First Aid Kit       Inside KN 3 
6. Burn Kit       Inside KN 3  
7. Laboratory Coat Hook Strips    KN 2 
8. Lab Coat Racks & Shelf     KN 23 
9. Laboratory Spill Cart     KN 21 
10. Spill Cabinet       Field Locate 
11. MSDS Cabinet      Field Locate 
12. Laboratory Cart      CART 
13.  Stainless Steel Floor Mounted Shelving   KN 9 
14. Lab Trash Container with Dolly    Field Locate 
15. Deionized Water Polisher (Type 1 water)   WP 
16. Paper Towel Dispenser     KN 1 
17. Evidence Drying Cabinet 32”    ID5 
18. Evidence Drying Cabinet 64”    ID9 
19. Bug Zapper       KN 53 
20. Super Glue Cabinets     ID3 /CS1 
21. Mop and Broom Holder Rack    KN 91 
22. Articulating Marker Board     KN 100 
23. Hydrogen Generator     HG 
24. Glassware Washer       GW 
 
 

 
C. Refer to Divisions 22, 23 and 26 and the mechanical and electrical drawings 

for related plumbing, mechanical and electrical work. 
 
D. Equipment item locations are indicated in the lab casework plans by means of 

equipment numbers. The corresponding equipment numbers for each 
specified equipment item are also included in this specification. 

 
1.2 RELATED DOCUMENTS: The completion of the work described in this Section 

may require work in or coordination with other Sections of these specifications. The 
Contractor and the subcontractor will be responsible for identifying and including all 
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related work in other Sections of these specifications and/or drawings necessary 
for a complete installation of the work described in this Section.  These related 
sections include, but are not limited to the following: 

 
A.  Drawings and general provisions of Contract, including general and 

Supplementary Conditions, and Division 1 Specifications, apply to this 
Section. 

 
B. Division 12345, Laboratory Casework, Fixtures, Fume Hoods and 

Accessories 
 

C. Division 6 & 9: Blocking and backing in walls for anchorage of equipment.  
 
D. Refer to Divisions 22, 23 and 26 and the mechanical and electrical drawings 

for related plumbing, mechanical and electrical work. 
 
E. System commissioning is a part of the construction process. Documentation 

and testing of systems, as well as training of the Owner’s operation and 
maintenance personnel, is required in cooperation with the Commissioning 
Consultant. Substantial Completion is dependent on successful completion of 
all commissioning procedures, documentation, and issue closure. Refer to 
Commissioning Specification for detailed commissioning requirements. 

 
1.3 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the Products specified 
in this section with minimum five years documented experience. 

 
1.4 SUBMITTALS 
 

A. Submit under provisions Division 1, General Requirements. 
 
B. Product Data:  Provide manufacturer's technical data, including equipment 

dimensions and construction, equipment capacities, physical dimensions, 
utility and service requirements and locations, point loads and factory finishes. 

 
C. Manufacturer's Installation Instructions: Indicate special installation 

requirements. 
 
D. Shop Drawings: Indicate equipment locations, large-scale plans, elevations, 

cross sections, details, plumbing and electrical rough in and anchor 
placement dimensions and tolerances and clearances required. 

 
E. Coordination drawings: Equipment shall be fully coordinated with lab 

casework and other lab equipment.  Prepare a coordination drawing showing 
locations of surrounding casework and equipment, and required clearances 
between them.  At all under counter applications, verify that refrigeration units 
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fit under the as-built counter height. At units that do not fit under the counter, 
provide replacement models that do fit in these applications. 

 
1.5 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings or as 
instructed by the manufacturer. 

 
1.6 QUALITY ASSURANCE 
 

A. Installers: Installation of the equipment specified under this section shall be 
undertaken by the manufacturer’s crew of installers, or a crew of installers 
who are approved in writing by the manufacturer.  In either case, the 
installation of equipment specified under this section shall remain the 
responsibility of the manufacturer as a subcontractor to the general 
contractor. 

 
1.7 CLOSEOUT SUBMITTALS: OPERATION AND MAINTENANCE DATA 
 

A. Submit information in bound manual form, typed or computer word processed 
on 8-1/2" x 11" paper. 

 
B. Operation Data: Include description of equipment operation, adjusting and 

testing required. 
 
C. Maintenance Data: Identify system maintenance requirements, servicing 

cycles and spare part sources. 
 

1.8 DELIVERY, STORAGE, AND HANDLING  
 

A. Deliver, store, protect and handle products on the in such a manner as to 
minimize the risk of damage, decay, deterioration or loss from theft. 

 
B. All products shall be delivered to the job site in manufacturer's original 

unopened containers, crates or protective wrappings with the manufacturer's 
name and address clearly labeled thereon. 

 
C. Accept products on site and inspect on arrival for damage. 

 
1.9 WARRANTY 
 

A. Provide warranty under provisions of Division 1. 
 

 
 
 
 
PART 2 - PRODUCTS 
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2.1 ACCEPTABLE PRODUCTS 
 

A. Subject to compliance with these specifications, acceptable products include, 
but are not limited to, those items indicated in section 2.2, under each 
individual product. Products by other manufacturers submitted as equals will 
be reviewed for conformance with the specifications. 
 

2.2 LABORATORY EQUIPMENT 
 

A. General Requirements  
 

1. All material and equipment specified under this section shall be designed 
and constructed specifically for use in wet chemistry, serological and/or 
toxicological laboratory environments.  Manufactured equipment units 
must meet or exceed applicable performance, reference and certification 
standards. 

 
2. Dimensions, capacities and specific requirements are nominal, and may 

vary depending on the manufacturer. 
 

B. Articulating Task Exhaust Unit (75-100 CFM) – (Ceiling Mounted Snorkels, 
Equipment number LE4B): Terfu D-75 (75mm / 4” ø) without light and 
without user controlled damper, by by Movex Inc. 5966 Keystone Dr. Bath , 
PA 18014. United States. Phone: 610-440-0478 or approved equal prior to 
bid. 

 
1. General: Provide and install units as shown on the drawings. Total reach 

of flexible arms shall be 59”, with dimension of the ‘A’ starting section to 
be 10”, arm section ‘B’ to be 30” and arm section ‘C’ to be 17.5”. 
Diameter of sections to be 4”. Provide ceiling brackets as required 
(LE4B) for the task exhaust mounting height of 84” (88”) AFF (Verify in 
field.).  Provide deck brackets as required (LE4A). Funnel head shall be 
movable around the work surface by means of triple-joint/swivel-base 
design, and may be placed stationary at any location.  Units shall NOT 
include a damper control mechanism. Provide and install units as shown 
on the drawings. Fixtures shall be ceiling mounted. Exact location of 
ceiling mount shall be located and coordinated by the laboratory 
equipment subcontractor in the shop drawings and coordinated to the 
reflected ceiling plans.   

 
Equipment supplier shall be responsible for all interfacing steel above 
the ceiling for the support and anchorage of the task exhaust unit. 

 
2. Materials:  Arm pipes shall be manufactured of Anodized Aluminum 

(SS4104). 
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3. Exhaust system: Task exhaust units shall be ducted to the building 
exhaust system as indicated in the mechanical drawings or as 
recommended by the manufacturer.  Extend duct, concealed above 
ceiling to the laboratory exhaust system as indicated in mechanical 
drawings.  Laboratory equipment subcontractor shall provide a 
coordination drawing showing optimum ducting arrangements. Exhaust 
airflow at funnel shall be between 75 and 100 CFM. 

 
4. Local controls:  Each unit shall NOT be provided with a damper to 

control exhaust rates individually and shall be constant volume flow. 
 
5.  Accessories: Provide each task exhaust unit with two hood units, funnel 

head of powder-coated aluminum. These hoods are to be easily 
interchanged by lab staff to suit their particular needs. Additionally, 
provide ceiling bracket and all other required mounting devices for a 
complete and operational installation.  

 
a) Hood: Round Metallic Hood 

 
7. Task exhaust unit shall be seismically anchored as required by local 

codes. 
 
8. Interfacing Steel: The manufacturer shall provide all interfacing steel for 

the proper support and anchorage of the task exhaust systems to the 
building structure above. Provide as part of shop drawings a coordination 
drawing showing all required blocking and interfacing steel, concealed in 
ceiling. 

 
9. Ceiling bracket:  40” standard mounting bracket or as required to achieve 

a base mounting height of 84” AFF. Provide escutcheon plate at the 
ceiling penetration. 

 
C. Articulating Task Exhaust (150-200 CFM) Unit - Ceiling Mounted Snorkels, 

(Equipment number LE4C), by Movex Inc. 5966 Keystone Dr. Bath , PA 
18014. United States. Phone: 610-440-0478 or approved equal prior to bid: 

 
1. General: Provide and install units as shown on the drawings. Total reach 

of flexible arms shall be 55”, Diameter of sections to be 4”. Provide 
ceiling brackets as required for the task exhaust mounting height of 84” 
(88”) AFF (verify in field).  Funnel head shall be movable around the 
work surface by means of triple-joint/swivel-base design, and may be 
placed stationary at any location.  Units shall NOT include a damper 
control mechanism. Provide and install units as shown on the drawings. 
Units shall include a damper control mechanism.  Fixtures shall be 
ceiling mounted where indicated. Exact location of ceiling mount shall be 
located and coordinated by the laboratory equipment subcontractor in 
the shop drawings.   
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Equipment supplier shall be responsible for all interfacing steel above 
the ceiling for the support and anchorage of the task exhaust unit. 

 
2. Materials:  Arm pipes shall be manufactured of Anodized Aluminum pipe 

with white joints (PP). 
 
3. Exhaust system: Task exhaust units shall be ducted to the building 

exhaust system as indicated in the mechanical drawings or as 
recommended by the manufacturer.  Extend duct, concealed above 
ceiling to the laboratory exhaust system as indicated in mechanical 
drawings.  Laboratory equipment subcontractor shall provide a 
coordination drawing showing optimum ducting arrangements. Exhaust 
airflow at funnel shall be 175-200 CFM. 

 
4. Local controls:  Each unit shall NOT be provided with a damper to 

control exhaust rates individually and shall be constant volume flow. 
 

5.  Accessories: Provide each task exhaust unit with two hood units, funnel 
head of powder-coated aluminum. These hoods are to be easily 
interchanged by lab staff to suit their particular needs. Additionally, 
provide ceiling bracket and all other required mounting devices for a 
complete and operational installation.  

 
 a) Hood 1: Alsident system 100, 14” Round Metal Hood.  

b) Hood 2: Alsident system 100, 8” Flat Plate Metal Hood. 
 
6. Task exhaust unit shall be seismically anchored as required by local 

codes. 
 
7. Interfacing Steel: The manufacturer shall provide all interfacing steel for 

the proper support and anchorage of the task exhaust systems to the 
building structure above. Provide as part of shop drawings a coordination 
drawing showing all required blocking and interfacing steel, concealed in 
ceiling. 

 
8. Ceiling bracket:  40” standard mounting bracket or as required to achieve 

a base mounting height of 84” AFF.  
 

D. Articulating Task Exhaust –Large (Equipment number LE4D) (400-500 CFM)  
Model 10522435 fume extractor with model 10332060 hood and damper. 
Large task exhaust units shall be by Nederman, Inc.;  Westland Michigan, or 
equivalent products manufactured by Enviroflex, Buffalo, NY; Movex Inc., 
Bath, PA; or approved equal. Provide and install units as shown on the 
drawings with the following features:  
 

 
1. 14’ flexible duct system, damper unit, hood to hose adapter, extension 

hood and ceiling telescopic bracket. Fixtures shall be ceiling mounted, 
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with 360 degree swivel capability. Additional accessories: hood to hose 
adaptor, Part no. 10506535. 4” diameter, 25 foot hose, Part no. TDS 4 x 
25. 

 
2. Materials:  Unit shall be fabricated from polypropylene plastic with a 

temperature resistance of approximately 121 deg F. 
 
3. Exhaust system: Task exhaust units shall be ducted to the building 

exhaust system as indicated in the mechanical drawings or as 
recommended by the manufacturer.  Extend duct, concealed in service 
cores and service chases formed by laboratory casework and walls to 
the laboratory exhaust system as indicated in mechanical drawings.  
Laboratory equipment subcontractor shall provide a coordination drawing 
showing optimum ducting arrangements. 

 
4. Local controls:  Each unit shall be provided with a damper to control 

exhaust rates individually.  
 
5. Provide all required mounting devices and brackets for complete and 

operational installations. The manufacturer shall provide all interfacing 
steel for the proper support and anchorage of the task exhaust systems 
to the building structure above. Provide as part of shop drawings a 
coordination drawing showing all required blocking and interfacing steel 
for the support and anchorage of task exhaust unit and related 
components. 

 
6. Air flow: 400-500 cfm; ducting diameter 6.25”. 

 
E. Gas Cylinder Restraint System Units: “STRS” by Safe-T-Rack Systems, Inc., 

(Equipment number LE1 / LE2), Rocklin, California, or approved equal prior to 
bid. 
  
1. 2” x 2” steel tube assembly, all joints fully welded and ground smooth, 

primed and painted for exterior use. 
 
2. System shall allow for the side-by-side storage of multiple pairs of gas 

cylinders placed front-to-back.  Each gas cylinder shall be restrained within 
the steel tube frame with a flexible chain and hood assembly. 

 
3. Steel tube assembly shall be securely anchored to the concrete floor or 

wall by means of anchor bolts or weld plates.  All welds shall be cleaned, 
primed and painted to match surrounding finishes. 

 
4. Size & configuration: As detailed on the drawings with starter rack and add 

on racks. 
 

F. Safety Supply Cabinet (KN 3) 
 



Unified State Laboratory Module 2  BID SET | April 21, 2014 
DFCM Project #13020300 
 

LABORATORY EQUIPMENT  11 60 00-8 
 

1. Safety Supply Cabinet 
a. Basis of specification: Karp Associates Inc. Products of Acudor or 

Bobrick, provided they comply with features listed below, will be 
considered acceptable. (Update Karp Cabinet) 

2. Model: Customized version of Karp KRVB Valve Box 
3. Features: 

a. Size: Inside box dimensions: 12”w x 18” h x 4” d 
b. Style: fully recessed, with overlapping trim, door flush with trim, one 

adjustable shelf. 
c. Single flat door. 

1.  Door material: solid panel, 14 gauge stainless steel, satin 
finished. 

2. Flush mounted paddle handle, finished to match door 
3. Hinge: concealed piano hinge  

d. Trim: Same material and finish as door, arc welded and ground 
smooth. 

e. Signage: Signage: Provide self adhesive signage in compliance with 
ANSI Z-535 on each door with the message “First Aid Station”, the 
universal First Aid cross and the heading “Emergency” in the color 
Safety Green and White; from Lab Safety Supply, model number 
7354-SL, www.labsafetysupply.com   

f. Box interior finish: Stainless steel sheet, satin finish. 
g. Provide 1/4” diameter holes inside box on 4 sides for mounting in 

laboratory casework. 
h. Install one first aid kit and one burn kit in each safety supply cabinet. 
i. Quantity of safety supply cabinets:  At locations shown in the 

drawings. 
j. Shelf: Provide 1 shelf, centered. 

 
G.      First Aid Kit (Inside Safety Supply Cabinet) 

1. Manufacturer: Johnson & Johnson, or equivalent products of Lab Safety 
Supply or Fisher Scientific. 

2. Product: Small Industrial First Aid Kit 
3. Product No. 1A-3115-3 
4. Supplier: Lab Safety Supply 800-356-0783; website: LSS.com 
5. Size 7.625” x 10.5” x 2.125”, or as required to fit into the safety cabinet. 
 

H. Burn Kit (Inside Safety Supply Cabinet) 
1. Manufacturer: WATERJEL Technologies, , or equivalent products of Lab 

Safety Supply or Fisher Scientific. 
2. Product: Food Service Kit 
3. Product No. 1A-30938 
4. Supplier: Lab Safety Supply 800-356-0783; website: LSS.com 
5. Size: 10” x 7” x 3”, or as required to fit into the safety cabinet. 

 
I. Laboratory Coat Hook Strips: (KN 2) 

1. Manufacturer:  Bobrick Washroom Equipment, or equal products by 
America Specialties or Bradley Corporation 
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2. Coat Hook: Model No. B-232 x 36”L and 24”L Hook Strip 
a. Stainless steel with bright polish finish 
b. Mount at 48” and 60” to meet local accessibly requirements. 
c. Quantity/size: where shown on drawings (3 hook = 24”, 4 hook = 36”) 
 

J.  Lab Coat Racks & Shelf: (KN 23) Wall mounted, adjustable elevation coat 
rack with clothing rod; Architectural series model WHO2-A (Finish Aluminum) 
manufactured by Magnuson Group. Provide each coat rack with 12 MG17PH 
hangers.  Mount top of clothing rod at 48” A.F.F. adjustable up to 60” A.F.F. 

 
K. Laboratory Spill Cart (KN 21) 

1. Manufacturer:  Lab Safety Supply 800-356-0783; website: LSS.com 
2. Model No. 66861 Hazorb small response cart, 42” high x 18” wide x 20” 

long, fully stocked. 
3. Quantity: where shown on drawings  

 
L. Spill Cabinet-Double Cabinet (Field Locate – 1 per floor)  

1. Manufacturer:  Lab Safety Supply 800-356-0783; website: LSS.com 
2. Model No.  Hazorb 21101, fully stocked. 
3. Quantity: Field locate 1 at each end of corridor. 
4. Mount recessed in wall. 

 
M. MSDS Cabinet (Field Locate – 1 per floor) 

1. Manufacturer:  Lab Safety Supply 800-356-0783; website: LSS.com 
2. Hazard Information Center Cabinet with swing down shelf, Model No. 

5BC-11620, supplied with MSDS Binders, flashlight & batteries. 
3. Quantity: Field locate 1 near Admin. 
4. Mount recessed in wall. 

 
N.  Laboratory Cart (Equipment Number CART): Lakeside All-Welded Stainless 

Steel Carts, Supplied by Lab Safety Supply at www.labsafety.com (800) 356-
0783. 

 
1. Model Number:  422 all stainless steel 
2. Size: 19” W x 31” L x 33-3/8” H 
3. Type: Angle – leg Utility cart with 3 shelves 
4. Shelf size: 18” x 27” with 1” lip on 3 sides 
5. Shelf Clearance: 11-7/8” 
6. Load capacity: 400 pounds 
7. Caster size: 4” non-locking 

 
O. Stainless Steel Floor Mounted Shelving (KN 9) 

1. Manufacturer: Metro, HD Super adjustable shelf unit 
2. Quantity: Where shown on lab plan drawings to maximize linear feet of 

shelf. 
3. Material: Shelving: All 16-gauge stainless steel; posts to be stainless steel. 
4. Shelf Size: Shelf depth to be 18”. Shelf width to maximize linear feet of 

shelf available. 
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5. Post Size: 1 5/8” diameter. 
6. Height: 72”. 
7. Secure units to wall to prevent tipping once owner has approved final 

installation. 
 

P. Lab Trash Container with Dolly (Field Locate by Owner): Provide a total of 40 
sets. Each set to include one trash container and one dolly or approved equal 
prior to bid submission. 

 
1. Trash Container as manufactured by Rubbermaid, Model Brute 

FG263216GRAY 32 Gallon Trash Container. 
2. Color: Gray 
3. Capacity 32 Gals. 

 
1. Dolly as manufactured by Rubbermaid, Model Brute 2640 Trash 

Container Dolly 
2. Color: Black 
3. Fits Rubbermaid Brute or Continental Huskee 20, 32, 44 or 55 gallon 

trash containers 
4. 3” commercial grade heavy duty casters 
5. Capacity: 250 lbs. 

 
Q. Deionized Water Polisher (Type 1 water): (Equipment Number WP located 

by KN 81) Millipore Direct 8UV Water Purification System with Q-Pod 
counter mounted dispenser and 10L reservoir tank by EMD Millipore, 
Division of Merck, Darmstadt, Germany (800) 645-5476 or Thermo 
Scientific Barnstead Smart2Pure 12 L/h UF or approved equal. 

 
1. Produce ultrapure 18-Meg Ohm water per the quantitative specification for 

Type I water as described in ISO 3696, ASTM D1193, and of EP and USP 
Purified Water. 

2. Connects to ½” diameter house water source. 
a. System to be counter or wall mounted. 

 
R. Laboratory Paper Towel Dispensers (Key Note 1) 

1. Manufacturer:  Bobrick Washroom Equipment, or equal products by 
America Specialties or Bradley Corporation 

2. Paper Towel Dispenser: Model No. B-526 Paper Towel Dispenser for 
mounting in laboratory casework 
a. Stainless steel satin finish 
b. Quantity: where shown on drawings 
 

S. Evidence Drying Cabinets - Ducted Exhaust: (Equipment number ID5/ID9): 
32” and 64” wide products by Mystaire Misonix Inc., or approved equal 
manufacturer submitted prior to general contractor bid submission. Model 
FR-3100D and FR-6100D. 
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1. General:  Ducted Forensic evidence drying cabinets modified by the 
manufacture to be connected to lab exhaust system and designed to 
store a variety of evidence items including clothing, shoes, blankets and 
other materials that must be kept in a controlled and stable environment 
while drying. Drying Cabinets shall include a self-contained air 
recirculation system with pre-filter.  Provide units with manual wash 
down capability. Provide removable polypropylene trays and formalin 
vaporizer. 

 
2. Materials: 
 
 a. Cabinet and trays:  White, chemical resistant polypropylene. 
 b. Door: Clear Acrylic, 3/8” thickness with lock. 

c. Coat rack and removable shelf:  Powder coated white stainless 
steel. 

d. Lock: Locks shall be BEST, & Co. 5L Series Latch Bolt Cabinet 
Locks, with a 5 pin locking system, heavy-duty cylinder type. 
Master keyed to Owners requirements. 

e. Shelf: Removable, Polypropylene. 
 

3. Electrical:  110V, 60hz, GFI, plug in cord minimum 8’ long. 
  
4. Filters: 
 a. Particulate pre-filters. 
 b. Provide 3 sets of extra filters for future use by Owner. 
   
5. Alarms:  Visual air monitoring alarms shall be included to warn operator 

of low flow, to replace pre-filters and vaporizer control outlet. 
 

6. Exhaust Duct Collar: Drying cabinets shall be exhausted through a 
flexible duct connection to the laboratory exhaust system. 

 
a. Provide drying cabinets with the manufacturer’s standard exhaust 

duct collar at top of unit. 
b. Provide a flexible duct from the top of the drying cabinet to the 

ceiling.  Flex duct shall be long enough to move cabinet out of it’s 
footprint for cleaning purposes.  

c. Exhaust airflow per manufacture design. 
 

7. Plumbing:  
a. Provide gravity drainage system draining through a 1½” flexible 

hose discharging into a hub floor drain.   
a. Provide 8’ of hose to be field trimmed to fit and inserted into hub 

drain. 
b. Provide drying cabinets with the manufacturer’s standard hose (min 

8’ length) and hanging rack on side of unit.  
c. Provide connection to hose bib cold water supply at rear of unit with 

an 8’ hose connected to hose bib.  
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8.    Accessories: 

a. Provide squeegee for cleaning. 
 
 

T. Bug Zapper (Key Note 53) manufactured by Paraclipsse of Columbus, 
Nebraska. Contact www.paraclipse.com, 2271 East 29th Ave., Columbus, NE 
68601, (800)854-6379, or approved equal prior to bid submission.  

1. Provide Paraclipse automated insect control model: Paraclipse Terminator 
wall mounted with UV light attractants and trapping surface.  Website does 
not display wall mount unit, but the unit is available by phone. 

2. Cartridge advance shall be automatic in 60-day increments. 
3. End of cartridge audible alarm. 
4. Provide 5 replacement cartridges as attic stock in addition to the one 

provided during installation for each unit. 
 

U. Super Glue Cabinet (Equipment number ID3 and CS1) 
 

1.  ID3 - Single Chambered, Recirculating, Atmospheric, Superglue Fuming 
Chamber with integral fume removal system; 39” wide Model CA3000 with 
manual electrical plug by Mystaire, Creedmoor, NC 27522, Ph. (919) 229-
8511, www.mystaire.com; or approved equal prior to bid submission. 
 

2. CS1 - Single Chambered, Recirculating, Atmospheric, Superglue Fuming 
Chamber with exhausted fume removal system; 72” wide Model CA9000 
with manual electrical plug by Mystaire, Creedmoor, NC 27522, Ph. (919) 
229-8511, www.mystaire.com; or approved equal prior to bid submission. 

 
V.      Mop and Broom Holder Rack 

1. Manufacturer: American Specialties, Inc., 914.476.9000; 
www.americanspecialties.com, or equal products by Bobrick or Bradley 
Corporation 

2. Model no. 8215-3. 
3. Quantity: where shown on drawings. 

 
X. Articulating Marker Board (Key Note 100), Articulating Marker Board with 

support arm and board  
 1. Manufacturer: Ergotron 400 Series Wall Mount Arm 
 2. Model: 45-007-099 with no electrical cables necessary 
 3. Color: Grey 
 4. LDC mount bracket shall be customized to receive a 24” x 24” framed white 

marker board with pen and eraser tray. 
 5. Marker board to be as specified in other sections. 
 
 
Y. Hydrogen Generator (Equipment number HG) 
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1. Parker Domnick Hunter, www.parker.com, Model 60H hydrogen gas 
generator capable of producing 99.9995% ultrapure hydrogen (UHP) for 
use in scientific instrumentation; or approved equal prior to bid submission. 

 
Z. Laboratory Glassware Washer: (Equipment number GW) Model No. G7883 

AE & by Miele Inc., Princeton, New Jersey, or equal products by Labconco, 
Fisher Scientific or other manufacturers. 

 
1. General: Automatic program laboratory glassware washer. Features 8 

automatic wash programs, 2 utility programs, and one custom program.  
Accepts baskets and optional inserts designed to hold laboratory glassware, 
including baskets for direct injection cleaning of narrow-necked glassware on 
one or two levels 
 
a. Custom Program: Modifiable program for end-user 
b. Inorganic: Pre-wash, wash, 4 rinses (3 DI) 
c. Organic: 2 washes, 4 rinses (2 DI) 
d. Standard: Main wash, 4 rinses (two DI) 
e. Universal Pre-wash, main wash, 4 rinses (two DI) 
f. Intensive: 2 pre-wash, main wash, 4 rinses (three DI) 
g. Plastic: Low temperature program for plastic ware 
h. Drain: Utility program to drain washer 
i. Rinse: One rinse to “wet “ items, or rinse chamber 
j. Various TD: Thermal disinfection program 
k. Special: Wash at 93oC with 10 minute hold, 3 rinses (one DI). For thermal 

disinfection 
 

2. Materials: 
 

a. Exterior cabinet. Constructed of type 304 brushed stainless steel for 
corrosion-resistance. Space frame construction allows easy removal of 
side and top panels for service, and recycling at end of machine life 
 

b. Interior: Chamber walls and ceiling are constructed of type 304 stainless 
steel. Chamber floor and door are constructed of type 316 stainless steel. 
All surfaces are polished for increased corrosion-resistance. Chamber is 
laser welded, exterior to wash cabinet allowing for no weld marks where 
corrosion could occur. 

 
3. Dimensions: 

 
a. Exterior (G7883):  33.5”H x 23.5”W x 23.5”D. 
b. Interior:  18.5”H x 20.5”W x 20.5” 
c. Designed for under counter applications. 
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4. Spray System: Built-in upper and lower spray arms. Lower spray arm includes 

spray nozzles and speed adjustment for optimal performance. 
 
5. Flow Meters: water intakes include flow meters to measure water fill level. 

Allows for adjustable water levels. System includes back-up float switch to 
protect against over-fill. 

 
6. Steam Condenser: Water-cooled condenser removes steam and sends it to 

drain. No potentially hazardous vapors are released into the lab. 
 
7. Waterproof System: Incoming Hot, cold and DI water lines are double wall 

with electronically activated solenoids. Includes float sensor in washer drip 
pan. In event of leak float switch is tripped which shuts of incoming water and 
activates drain pump. 

 
8. Dual Temperature Sensors: Two NTC sensors, one to measure water 

temperature, second to check tolerance of first sensor for back up. 
 
9. Dual pump system: Washer incorporates separate pumps for circulation and 

draining to eliminate cross-contamination and increase pump life. 
 
10. Water softener: Built-in adjustable water hardness control automatically 

softens water. 
 
11. Detergent Dispenser: Automatic powder detergent dispenser, spring loaded 

door cup type. Optional liquid detergent dispenser is available. 
 

12. Neutralizer Dispenser: Automatic liquid acid neutralizer dispensing from off-
board 5 liter container. 

 
13. Circulation Pump: Rated at 106 gallons per minute, constructed with ABS 

plastic impeller and housing. Pump includes a speed sensor to shut motor off 
in the event of a blockage, to increase pump life 

 
14. Wash Water Temperature: Adjustable up to 93oC (199.4oF) maximum 

temperature. 
 

15. Final Rinse Water Temperature: Adjustable up to 93oC (199.4oC) maximum 
temperature. 

 
16. Heater rating: 6000W heater for efficient, fast heating of water. 
 
18. Test port: Access port for monitoring of wash temperatures for validation. 
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19. Electrical Requirements: 3 Phase, 208/220V, 60Hz, 20A, 6.0kW load or 1 

Phase, 208/220V, 60Hz, 40A, 6.0kW total load. 
 
20. Plumbing Connections: 
 

a. Hot Tap Water connection for wash cycle: One ½” ID pressure hose, 5 ft. 
long provided for connection to ¾” male hose thread. Maximum incoming 
water temperature 70oC. Input pressure 10-145 PSI. 

b. Cold Tap Water connection for rinse cycles: One ½” ID pressure hose, 5 ft. 
long provided for connection to ¾” male hose thread. Input pressure 10-
145 PSI. 

c. Final DI Rinse Water Connection: One ½” ID pressure hose, 5 ft long 
provided for connection to ¾” male hose thread. DI water source input 
pressure (flow rate) Recommended: 25-60 PSI, Acceptable: 10-145 PSI. 
Optional DI pump kit is required for input pressure is below 10 PSI. 

d. Drain Connection: One 7/8” ID flexible drain hose, 5 ft long is provided for 
connection to a separate standpipe. Maximum drain height is 3 ft; flow rate 
is 2.5 gallons per minute. 

 
21. Drying System: 

a.  (G7883CD) HEPA-filtered forced-air drying system with adjustable time 
and temperature settings. 

 
22. Inserts & Baskets: Provide the following with each lab washer: 

a.  O188 Upper basket 
b.  U874 Lower basket 
c. E340 Half Injector basket 
d. E109 Half Injector 
e.  O175 Upper Injector basket 
f.  U175 Lower injector basket 

 
 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify equipment rough in before proceeding with the work in this section. 
 
B. Coordinate with other trades for the proper and correct installation of 

plumbing, mechanical and electrical rough-in, and for rough opening 
dimensions required for the installation of products in this section. 
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C. Examine substrate surfaces and associated work and conditions under which 
work will be installed.  Do not proceed until unsatisfactory conditions have 
been corrected in a manner complying with the Contract Documents and 
acceptable to the installer.  Starting of work within a particular area will be 
construed as installer's acceptance of surface conditions. 

 
3.2 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
 
B. Install in accordance with standards required by authority having jurisdiction. 
 
C. Anchor equipment securely in place where required. 
 
D. Touch-up minor damaged surfaces caused during installation.  Replace 

damaged components as directed by Architect. 
 
E. Equipment in this section shall be installed with all necessary fittings mounted 

for final connection by Divisions 22, 23 and 26. 
 

3.3 ADJUSTING 
 

A. Adjust operating equipment to efficient operation for its intended use, and as 
required by the manufacturer 

 
 
3.4 DEMONSTRATION 
 

A. Provide systems training and demonstration of all equipment operations, and 
functions, for a duration of at least 8 hours.  

 
B.   Refer to Commissioning Specification for training requirements for specific 

systems and equipment.  Training of the Owner’s operation and maintenance 
personnel is required in cooperation with the Commissioning Consultant. A 
training agenda shall be prepared by the Contractor and approved by the 
Owner prior to training performance. 

 
END OF SECTION 116000 
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SECTION 11 78 10 
 

AUTOPSY & MORGUE EQUIPMENT 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Furnish and install all autopsy and morgue equipment as shown and 
specified. 

 
B. Work included (Contractor furnished & Contractor installed) 

 
1. Backdraft Dissecting Stations w/ Wing  ME1 
2. C-Arm Body Transporter (Body Carrier)  ME2A 
3. Stainless Steel Body Trays     ME2B 
4. Bariatric Body Carrier w/ Attach SS Tray  ME3 
5. X-ray Body Trays (Plastic Body Tray)   ME2C 
6. Recessed Body Scale w/ Digital Readout  ME5  
7. Stainless Steel Wall and Corner Guards  Key Notes 86 & 87 
8. Body Lift – Relocate Existing    ME10 
9. Body Fork Lift       ME29 

 
1.2 RELATED DOCUMENTS: The completion of the work described in this Section 

may require work in or coordination with other Sections of these specifications. The 
Contractor and the subcontractor will be responsible for identifying and including all 
related work in other Sections of these specifications and/or drawings necessary 
for a complete installation of the work described in this Section.  These related 
sections include, but are not limited to the following: 
 
A. Section 123450 – Laboratory Casework, Stainless Steel Cabinetry, Fume 

hoods and Accessories. 
 
B. Divisions 22, 23 and 26. 

 
C. System commissioning is a part of the construction process. Documentation 

and testing of systems, as well as training of the Owner’s operation and 
maintenance personnel, is required in cooperation with the Commissioning 
Consultant. Substantial Completion is dependent on successful completion of 
all commissioning procedures, documentation, and issue closure. Refer to 
Commissioning Specification Section for commissioning requirements. 

 
1.3 SUBMITTALS 
 

A. Submit under provisions of Division 1. 
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B. Shop Drawings: Indicate equipment locations, large scale plans, elevations, 
cross sections, details, rough-in and anchor placement dimensions and 
tolerances and clearances required. 

 
C. Product Data: Provide manufacturer's technical data, including equipment 

dimensions and construction, equipment capacities, physical dimensions, 
utility and service requirements and locations, point loads and factory 
finishes. 

 
D. Manufacturer's Installation Instructions: Indicate special installation 

requirements. 
 
E. Structural Calculations: Provide for body hoist system. 

 
1.4 OPERATION AND MAINTENANCE DATA 
 

A. Submit information in bound manual form, typewritten or computer word-
processed on 8-1/2" x 11" paper. 

 
B. Operation Data: Include description of equipment operation, adjusting and 

testing required. 
 
C. Maintenance Data: Identify system maintenance requirements, servicing 

cycles and spare part sources. 
 

1.5    QUALITY ASSURANCE 
 

A. Manufacturer:  Company specializing in manufacturing the Products specified 
in this section. 

 
B. Single Source Responsibility: The dissecting stations and associated body 

transporter carts and body trays shall be provided by one manufacturer to 
ensure complete compatibility between all related components. 

 
C. Electrical components including motors, disconnect switches, motor 

controllers, motor control devices, and electrical circuits and connections shall 
conform to requirements of NFPA 70. All electrical wiring, conduit, and all 
electrical devices necessary for the installation and operation of the system 
and equipment are furnished. 

 
1.6 DELIVERY, STORATE, AND HANDLING 
 

A. Deliver, store, protect and handle products on the site in such a manner as to 
minimize the risk of damage, decay, deterioration or loss from theft. 
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B. All products shall be delivered to the job site in manufacturer's original 
unopened containers, crates or protective wrappings with the manufacturer's 
name and address clearly labeled thereon. 

 
C. Accept products on site and inspect on arrival for damage. 
 

1.7 FIELD COORDINATION WARANTY 
 

A. Verify that field measurements are as indicated on shop drawings or as 
instructed by the manufacturer.  Coordinate final openings, sizes and utility 
rough-in locations with the appropriate trades. 

 
1.8 WARRANTY 
 

A. Provide warranty under provisions of Division 1. 
 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Provide products as manufactured by Mortech Manufacturing, Azuza, CA, 
www.mortechmfg.com (phone 800-410-0100), or equal products pre-
approved in writing 10 days prior to bid date. 

 
2.2 BACKDRAFT DISSECTING STATION with WING (Equipment Number ME1) – 

Cantilevered, wall mounted custom unit): Similar to Model # 1036-10, with size 
and configuration modifications as shown in the drawings. Basis of design by 
Mortech Manufacturing, Inc. or equal product approved prior to bid submission. 

 
 A. Material and Fabrication: 
 

1. Dissecting sink station shall be fabricated from type 316 polished #4 
finish stainless steel using all welded construction.  Size, configuration 
and design of dissecting sink shall be in accordance with the drawings.  
Top with backsplash shall be 14-gauge material made into one smoothly 
integrated piece with all topside welds ground and polished to a sanitary 
finish.  

 
2. Sink top shall include a sink basin, full width drain boards, backsplash, 

and a 2” x 2” square edge with a 1/8” radius along working sides and 
front.  The front edge at the sink basin shall be lowered to accommodate 
the mobile body transporter.  The height of the dissecting station, other 
than the sink, shall be 34” above the finished floor. 

 
3. Inside corners of drain board shall have 3/4" radii. 
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4. Wall Attachment: Wall mounted dissecting station shall be cantilevered 
type.  Number of supports shall be manufacturer’s standard design.  Top 
rear flange on sink sets into a full-length heavy gauge stainless steel “Z” 
mounting bracket, with support gussets anchored to an engineered steel 
structure concealed in the wall.  Engineered steel structure shall be 
coordinated by the contractor with the wall attachment.  

 
5. Apron:  18-gauge custom fitted to conceal the front and both ends of the 

dissecting station. 
 
6. Depth of units shall be the manufacturer’s standard 30” minimum and 

the width of units shall be as indicated on the drawings. 
 
7. Welding: Joints shall be strong, ductile welds using the heliarc method, 

with exposed surfaces ground and polished to match adjacent surfaces. 
Welds shall be homogenous with the material joined, and free of 
imperfections such as pits, runs, spatter or cracks. Spot welding is not 
acceptable. 

 
B. Shelf:  Shelf including support brackets shall be fabricated from a single piece 

of type 316, 14 gauge #4 finish stainless steel.  Front and side edge of shelf 
shall be turned down 1".  

 
C. Cart Latch Assembly: Assembly shall be designed to secure a transporter to 

the dissecting station at the sink.  A slide latch shall engage the transporter 
leg to securely hold transporter in position.  Sink bracket shall be fabricated of 
14-gauge stainless steel housing and 3/8” diameter steel rod shall be used for 
the slide latch.  The system can be engaged from either side of the carrier.  
One motion secures both sides of the carrier. 

 
D. Removable Dissecting Surface: Surface shall be fabricated from 14 gauge, 

type 316 #4 finish stainless steel with 1/2" diameter perforations on 2-11/16" 
centers each way.  The design of the surface shall include a device to 
position and restrict movement during use.  Cantilevered supports shall hold 
the top of the surface 1/2" below the top of the station rolled edge so as to 
nest.  The drain board below the dissection surface shall be completely clear 
of obstructions including bridging and supports. 

 
E. Drawers:  Drawer bodies shall be one-piece construction with double pan 

fronts mounted on ball bearing slides.  Built in safety stops shall be provided 
to control drawer removal.  Front and side panels of drawer units shall be 18 
gauge, type 316 #4 finish stainless steel, with joints made invisible by 
welding, grinding, and polishing to blend with the original finish of the adjacent 
metal.  Front face of drawers shall be recessed ½” from apron face. Apron 
drawer frame shall include a drip edge at the head to prevent liquids from 
dripping inside drawer body. 

 



Unified State Laboratory Module 2  PERMIT SET | January 28, 2014 
DFCM Project #13020300 
 

 
AUTOPSY & MORGUE EQUIPMENT   11 78 10 - 5  
 

F. Portable Dissecting Wing:  Mobile wheel mounted wing used for dissecting 
when attached to the backdraft dissection station.  Attachment to station shall 
be by the same method as the cart latch assembly. 

 
1. Materials and Fabrication: Entire support frame shall be welded, type 

316, 11 gauge polished stainless steel.  Frame shall be designed 
specifically to support the portable dissecting wing surface and drain 
assembly, and shall include a 1-1/2" slope toward the dissecting station 
when engaged in the cart latch assembly.  When in position at the 
dissecting station, the end of the wing shall overhang above the station 
such that the drain in the wing can be emptied directly into the station.  
Materials shall be as follows: 

 
2. Legs:  1-1/2" O.D., 11 gauge tubing.   
 
3. Tubing:  1-1/4", 11 gauge tubing; top holder: 1”, 11 gauge tubing  
 
4. Wing supports: 11 gauge formed sections welded to wing.  Wing shall be 

designed with a permanent slope of 1-1/2” in the drain board and level 
for the removable dissecting surface. 

 
5. Wheels:  8" diameter rubber tires swivel casters, all of which shall be 

equipped with wheel brakes. 
 

6. Support Frame: Design of the wing support frame shall match the body 
transporter frame to facilitate using the same cart latch assembly. 

 
7. Wing Size: 30"W x 72"L x 5"H nominal with a design load of 400 pounds 
 
8. Drain Board:  Provide integral drain board with “V” shaped creased tray 

like bottom to promote positive drainage to drain hole without pooling 
within drain board. Drain shall be 1-1/4" diameter with rubber stopper 
provided. 

 
8. Wing Removable Dissecting Surface: Surface shall be fabricated from 

14 gauge, type 316 #4 finish stainless steel with 1/2" diameter 
perforations on 2-11/16" centers each way.  The design of the surface 
shall include a device to position and restrict movement during use.  
Cantilevered supports shall hold the top of the surface 1/2" below the top 
of the wing rolled edge so as to nest.  The drain board below the 
dissection surface shall be completely clear of obstructions including 
bridging and supports. Removable dissecting surfaces for the portable 
dissecting wing shall be interchangeable with the dissecting station. 

 
G. Plumbing: 
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1. Plumbing Fixtures: All exposed plumbing fixtures, lines and fittings shall 
be chrome-plated brass.  Unexposed plumbing components shall be 
brass and copper. Each dissecting station to have the following: 

 
2. Dissecting Area Rinse Assembly: Stainless steel tubing with end caps 

and spray nozzles to provide a constant flow of water beneath the 
dissecting surface. Cold water controls shall be mounted on the front the 
rear backsplash. Manufacturer shall be responsible for furnishing an 
effective flushing system of proven design based on previously made 
factory tests.  Flushing action shall be designed to produce flooding over 
the entire drain board area without voids.  

 
3. Hydro-Aspirator:  Shall contain a build-in vacuum breaker and control 

handle to be used to reverse the flow of water so as to direct it through 
the hose connections for either drawing fluid from the body cavity or 
water services.  A clear vinyl plastic 10’ hose with 1/8" wall and a “J” 
hook or hose rack along with a cold water control valve shall be mounted 
to the backsplash. 

 
4.  Mixing Faucets: each autopsy sink shall be equipped with two hot and 

cold water mixing faucets with gooseneck spouts and wrist paddle 
handles with built-in vacuum breakers for backflow prevention. 

 
5. Spray Hose Assembly: Spray hose assembly shall have flexible opaque 

internally braided 10’ hose with chrome plated valve and hand controlled 
spray nozzle.  Spray hose rack shall be mounted on the backsplash 
along with a hot & cold water control valve. 

 
6.  Plumbing shall be preplumbed to a single connection point for each 

service. Plumbing connections are: Cold water – 3/4”; Hot water – 1/2”; 
Drain – 2”. 

 
7. Backflow Prevention: Unit shall be designed to prevent back-siphonage 

and backpressure of contaminated water into the potable water supply. 
 

H. Disposer:  Shall have the following features: 
 

1. 2 hp, 115 VAC, 60 hz, 1 Phase commercial type, having a totally 
enclosed motor with built-in overload protection, all rated for heavy-duty 
service. 

 
2. Exterior top shall be stainless steel and fitted with a rubber 

coupling/adapter mounting. 
 
3. Grinding and Cutting Chamber: Chamber shall be lined with stainless 

steel.  Grind ring shall be internally toothed, high carbon steel with a 
hard, heat-treated surface.  Turntable shall be stainless steel, balanced 
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dynamically and fitted with forged stainless steel, anti-jamming impellers 
that eliminate the need for motor reversing.  Impellers shall incorporate 
tungsten carbide tips and surgical steel shearing blades.  Particle 
discharge ports shall be design to not increase in size through usage. 

 
4. Disposer, vacuum breaker with water inlet to sink, and switch shall be 

mounted at the factory.  Switch shall be panel mounted with only the 
knob exposed.  Provide a stainless steel standpipe, solenoid valve and 
flow control valve. 

 
I. Electrical:  Provide a convenience outlet combination ground fault circuit 

interrupter and duplex outlet with waterproof lift cover plate mount on a 
concealed, recessed conduit box. The whole assembly shall be panel 
mounted at the factory with only the plate exposed.  Outlets shall be rated 
15A, 125 VAC and shall accept polarized and non-polarized caps. Electrical 
shall be prewired to a single connection point.  Dissecting station will require 
2 circuits: 1 – 115v/60/1 20 amp circuit and 1 – 115v/60/1 20 amp circuit. 

 
J. Ventilation:  Provide three linear stainless steel exhaust air registers above 

the dissecting surfaces and at sink, as shown in the drawings.  Additionally, 
provide two matching wall mounted stainless steel exhaust grilles in the same 
relative position below the dissecting station for mounting by the mechanical 
subcontractor. Air registers shall be a combination of a grille with fixed face 
bars positioned horizontally and an opposed blade damper.  The face bars 
shall be non-adjustable and shall be set at a 45 degree angle, 0.67" on 
center.  Each grille shall be provided with a rear damper, which shall be gang 
operated by means of a key, which can be removed after balancing.  
Additionally, each grille shall be designed with a rear mounted drainback lip, 
whose function is to drain back water which splashes into the grille.  Actual 
size of registers shall be as shown in the drawings. Dissecting station 
manufacturer shall coordinate size, location and installation of air register 
assemblies with the HVAC contractor. Exhaust CFM per grille shall be 
approximately 200 CFM for each grille resulting in a total exhaust of 1,000 
CFM per station.  

 
K. Provide high intensity watertight task light fixtures over the work areas full 

width of the dissecting station, as shown on the drawing with LED fixtures 
having color temperature of 3500°K and CRI of 90. The units shall be UL 
approved for damp locations. 

 
L. Mounting height: Refer to drawings. 
 
M. Accessories: Provide 1 of the following items for each dissecting station:  

1. Provide stainless steel post mortem scale; model 1309DD-AS with 
scale pole; model LW411, with modified bracket and 360 degree 
rotation with locking knob. 
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2. One set of molded plastic body supports; model LW392. 
 

3. Over-the-body raised dissection platform; model LW380. All 316 
stainless steel construction with recessed receiver and white poly 
dissecting board. 

 
4. Solid plastic photo blue poly dissecting board custom cut to fit the over-

the-body dissection platform; model LW389. 
 

5. 6 position Teflon headrest; model LW390. 
 

6. Welded in place 10” projecting x 12” wide small gram scale shelve 
where shown in the drawings. Electrical receptacle for each shelf per 
drawing.  Small gram scale not in contract. 

 
 
2.3 C-ARM BODY TRANSPORTER (Body Carrier) (Equipment Number ME2A): Model 

# 600014 C-Arm Accessible Autopsy Carrier by Mortech Manufacturing, Inc. or 
equal product approved prior to bid submission. 
 
A. Materials and Fabrication: Entire frame shall be welded, type 316, 11 gauge 

polished stainless steel.  Frame shall be designed specifically to receive the 
specified body transporter tray, and shall include a 1-1/2" slope toward the 
dissecting sink when engaged in the sink's locking mechanism.  When in 
position at the dissecting sink the end of the tray shall overhang above the 
sink such that the sump drain in the tray can be emptied directly into the sink.  
Materials shall be as follows: 

 
B. Legs:  1-1/2" O.D., 11 gauge tubing.   
 
C. Tubing:  1-1/4", 11 gauge tubing; top tray holder: 1”, 11 gauge tubing  
 
D. Tray supports: 11 gauge formed sections designed to securely hold tray in 

position without the use of any mechanical fasteners.  Transporter shall be 
designed with a permanent slope of 1-1/2”. 

 
E. Wheels:  8" diameter rubber tires swivel casters, all of which shall be 

equipped with wheel brakes. 
 

F. Design of the specified body transporter shall work unimpeded in conjunction 
with portable, C-Arm x-ray equipment.  

 
G. Quantity: Per plan. 
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2.4 STAINLESS STEEL BODY TRAYS – (Equipment Number ME2B): Model # 
T3614R by Mortech Manufacturing Inc. or equal product approved prior to bid 
submission. 

 
A. Material: 14 Ga. Type 316 stainless steel #4 finish. 
 
B. Size: 31"W x 82"L x 1.5"H nominal with a design load of 500 pounds  
 
C. Fit tray with stainless steel radius rings to allow tray to fit on the c-arm body 

transporter requiring only one type of body transporter for standard size 
stainless steel and molded plastic trays. 

 
A. Sump:  Provide with integral sump at drain end of tray with “V” shaped 

creased tray bottom to promote positive drainage to drain hole without pooling 
within tray. Drain shall be 1-1/4" diameter with rubber stopper provided for 
each tray. 

 
B. Quantity: Per plan. 

 
 
2.5 BARIATRIC BODY CARRIER WITH ATTACHED SS TRAY (Equipment Number 

ME3): Model # 600009-HC by Mortech Manufacturing, Inc. or equal product 
approved prior to bid submission. 
 
A. Materials and Fabrication: Entire frame shall be welded, type 316, 11 gauge 

polished stainless steel.  Top Frame shall be designed specifically to receive 
the bariatric body transporter tray and shall include a 1-1/2" slope toward the 
dissecting sink when engaged in the sink's locking mechanism.  When in 
position at the dissecting sink the end of the tray shall overhang above the 
sink such that the sump drain in the tray can be emptied directly into the sink.  
Additionally, provide a flexible hose with the table to enable the sump to to be 
drained into a floor sink or floor drain. Materials shall be as follows: 

 
B. Legs:  1-1/2" SQ, 11 gauge tubing.   
 
C. Cross Rails:  1-1/2" SQ, 11 gauge tubing. 
 
D. Tray supports: 11 gauge formed sections designed to securely hold tray in 

position without the use of any mechanical fasteners.  Transporter top frame 
shall be designed with a permanent slope of 1-1/2”. 

 
E. Bariatric Tray:  12 gauge formed Type 316 stainless steel with a #4 Finish.  

Overall tray size to be 84”L x 42”W x 1-1/2”H.  End toward the autopsy sink 
shall be tapered for use with standard autopsy station sink openings. 

 
F. Wheels:  8" diameter swivel casters, all of which shall be equipped with wheel 

brakes and shall have an overall capacity of at least 1000 lbs. 
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G. Height Adjustment shall be via hand crank mechanism and elevate the tray 

height on the head end from 30.5” low to 36.5” high and on the drain end from 
27.5” low to 33.5” high .  The lift system consists of four lift cylinders which 
are connected by flexible tubing to central lift pump which is in turn activated 
by a drive mechanism.  Lift is achieved by displacing hydraulic fluid from the 
pump to the cylinders.  All cylinders shall work in unison – even under 
unbalanced loading conditions to maintain a consistent 3” slope to drain.  All 
flexible tubing lines shall be concealed and protected under the lower 
stainless steel shelf of the carrier.  Lift capacity shall be a minimum of 1000 
lbs. 

 
H. Quantity: Per plan 

 
 
2.6 X-RAY BODY TRAYS without CASSETTE HOLDER (Plastic Body Tray) 

(Equipment Number ME2C): Model # T3603 by Mortech Manufacturing Inc. or 
equal products approved prior to bid submission. 

 
A. Material:  Hi-tech molded plastic with beige gel coat finish or composite, 

compression molded plastic.  Units shall be completely molded from a single 
form mold.  Tray material shall be suitable for the x-ray of bodies while on the 
tray, without adversely affecting the quality of x-ray images. 

 
B. Size: 30 1/2"W x 82"L x 3 5/8"H - 2 ¾”H nominal with perimeter gutter and a 

design load of 500 pounds. 
 
C. Sump:  Provide with integral half round sump at drain and collection point for 

perimeter gutter. Drain shall be 1-1/4" diameter with rubber stopper provided 
for each tray. 

 
D.  Tray shall be sufficiently reinforced, without mechanical fasteners, to allow the 

tray to be lifted by a standard forked cadaver lift without any damage to the 
tray whatsoever.  

 
2.7 RECESSED BODY SCALE WITH DIGITAL READOUT (Equipment Number ME5):  

Model LW457 QC by Mortech Manufacturing Inc. manufactured by Rice Lake 
Weighing Systems Roughdeck QC (Quick Clean) #50411 with model 420 Plus HMI 
Digital Weight Indicator, or equal products approved prior to bid submission. 

 
A. Recessed pit mounted floor scale with digital readout, pit frame and weight 

plate.  Weigh plate shall be 304 stainless steel 4' x 6' “Slip NOT” plate.  
Capacity shall be 5,000 lbs minimum. Unit shall be self-contained, stainless 
steel full load cell floor scale, for high accuracy heavy duty applications, which 
can be installed in a shallow pit so weight plate is flush with floor. Provide unit 
with the following features:  
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1. 100% end loading capacity, to accurately read concentrated loads. 
 

2. Dual gas-shock lift with gentle close system to tilt the platform up 45 
degrees, permitting access to the pit area for complete wash down and 
sanitation. 
 

3. All 304 stainless steel construction. 
 

4. Provide unit with ‘Quick Pit Frame’ to allow the scale to be mounted in a 
pit flush with the floor. 

 
5. Hermetically sealed waterproofed electronics and load cells. 

 
6. Impact protected load cells. 

 
B. Accessories: 

 
1.  420 Plus HMI Digital Weight Indicator; UL/SCA approved with the 

following features: 
 

a. Zero indicator. 
b. Over capacity. 
c. Under zero display 
d. Zero span adjust 
e. Auto zero verification 
f. Selectable over capacity 
g. Readability: 0.2 LB 
h. Initial/span range 
i. Motion detection. 
j. Automatic zero maintenance. 
k. Display verification. 
l. Pushbutton and keyboard tare weights. 
m. NTEP approved 
n. Stainless steel washdown enclosure 

 
2. Transmission line: Provide transmission line footage as required to span 

the distance between the scale and indicator within concealed conduit in 
the floor slab.  Conduit provided by Division 26. 

 
3. Enclosure:  NEMA 4X stainless steel enclosure; 11.25" high x 13.88" 

wide x 5.5" deep. 
 

C. Manufacturer shall have at least five years experience in the design, 
fabrication and construction of floor scales used specifically for morgue use.  
Scales and indicators shall meet or exceed requirements for Class II, III, or IIII 
devices.  
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2.8  STAINLESS STEEL CORNER GUARDS (Key Note 87):  Satin finished. 0.0625-
inch (1.6-mm) minimum, stainless steel sheet corner guards; height of 84". Provide 
90-degree turn, unless otherwise indicated; and formed edges.  All edges shall be 
rounded with no sharp edges.  Provide units covered with paper for temporary 
protection until corner guards are installed. 

 
A. Wing size: 3 inches x 3 inches (89 mm x 89 mm) 
B. Mounting method: Double-faced, self adhesive foam tape, plus flush stainless 

steel machine screws. 
C.  Corner radius: 1/8 inch (3.2 mm) 
D.  Refer to details 8 & 11/L-503. 
E.  Manufacturers: 
 

1. Bobrick 
2. Koroguard 
3. Hiawatha 

 
2.9  STAINLESS STEEL WALL GUARDS (Key Note 86): Satin finished. 0.0625-inch 

(1.6-mm) minimum, stainless steel sheet wall guards; Provide formed edges.  All 
edges shall be rounded with no sharp edges.  Provide units covered with paper for 
temporary protection until wall guards are installed. 

  
A. Size: 5 1/2 inches x 1 3/4 inches 
B. Mounting method: flush stainless steel machine screws. Per details. 
C. Corner radius: 1/8 inch (3.2 mm) 
D. Refer to detail 9/IL506. 
E. Manufacturers: 

1. Bobrick 
2. Koroguard 
3. Hiawatha 

 
2.10 BODY LIFT (Equipment Number ME10) Relocate existing lift model Mortuary Lift 

Ultimate 1000 manufactured by Mortuary Lift Company, 329 10th Ave SE, Suite 
213, Cedar Rapids, Iowa 52401. 

 
2.11 BODY FORK LIFT (Equipment Number ME29) Hydraulic Cadaver Lift Series 

M678 as manufactured by Mortech Manufacturing, Azuza, CA, 
www.mortechmfg.com (phone 800-410-0100), or equal product approved prior to 
general contractor bid submission. 

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A.   Verify equipment rough in before proceeding with the work in this section. 
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B.   Coordinate with other trades for the proper and correct installation of plumbing 
and electrical 

rough-in, structural backing for items attached to walls, and for rough opening 
dimensions required for the installation of products in this section.  

 
A. Examine substrate surfaces and associated work and conditions under which 

work will be installed. 
Do not proceed until unsatisfactory conditions have been corrected in a manner 
complying with the Contract Documents and acceptable to the Installer. Starting 
of work within a particular area will be construed as installer's acceptance of 
surface conditions. 

 
3.2 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
 
B. Install in accordance with standards required by authority having jurisdiction. 
 
C. Anchor equipment securely in place. 
 
D. Sequence installation to ensure utility connections are achieved in an orderly 

and expeditious manner. 
 
E. Touch-up minor damaged surfaces caused during installation.  Replace 

damaged components as directed by Architect. 
 
F. Equipment in this section shall be installed with all necessary fittings mounted 

for final connection by Divisions 22, 23 and 26. 
 

 
3.3 ADJUSTING 

 
A. Adjust operating equipment to efficient operation for its intended use, and 

as required by the manufacturer. 
 
B. Make final adjustments to laboratory casework, including doors, drawers, 

hardware, fixtures and other moving or operating parts to ensure proper 
and smooth operation. 

 
3.4 CLEANING 
 

A. Clean equipment, casework, countertops and all other surfaces as recom-
mended by the manufacturer, rendering all work in a new and unused 
appearance.  Touch up as required. 

 
B. Clean adjacent construction and surfaces which may have been soiled in 

the course of installation of work in this section. 
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C. Clean countertops with diluted dishwashing liquid and water leaving tops 

free of all grease and streaks.  Use no wax or oils. 
 

 
3.5 PROTECTION OF FINISHED WORK 
 

A. Provide all necessary protective measures to prevent exposure of 
equipment and surfaces from exposure to other construction activity. 

 
B. Advise contractor of procedures and precautions for protection of material 

and installed equipment and casework from damage by work of other 
trades. 

 
3.6 DEMONSTRATION 
 

A. Provide systems demonstration and demonstrate all equipment operations 
and functions to representatives of the owner. 

 
3.4 DEMONSTRATION 
 

A. Provide systems training and demonstration of all equipment operations 
and functions, for a duration of at least 8 hours.  

B.  
B. Refer to Commissioning Specification in Division 1 for training requirements for 

specific systems and equipment.  Training of the Owner’s operation and 
maintenance personnel is required in cooperation with the Commissioning 
Consultant.  Commissioning Specification in Division 1 lists the specific systems 
and equipment.  A training agenda shall be prepared by the Contractor and 
approved by the Owner prior to training performance 

 
END OF SECTION  
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SECTION 12 34 50 - LABORATORY CASEWORK, FUME HOODS and FIXTURES 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION  
  

A. Work Included. 
 

1. Furnishing all laboratory cabinets and casework, including lab countertops, 
lab sinks, ledges, supporting structures, fume hoods, lab service fittings, 
superglue cabinet, and miscellaneous items of equipment as listed below 
and in these specifications or equipment schedules including delivery to the 
building, setting in place, leveling, scribing to walls and floors as required.  
Furnishing and installing all filler panels, knee space panels and scribes as 
indicated by drawings. Divisions 22, 23 and 26 shall be responsible for final 
connections of the laboratory sinks, laboratory fixtures, fume hoods and 
accessories specified herein. 

 
a. Fixed Modular Steel Laboratory Casework    
b. Stainless Steel Casework and Countertops     
c. Acid and Flammable Chemical Storage Cabinets    
d. Narcotics Cabinets       
e. Mobile Tables & MaxMobile Tables     
f. Laboratory Countertops (other than stainless steel)   
g. Laboratory Sinks       
h. Laboratory Plumbing, Specialty Gas & Electrical Fittings   
i. Laboratory Casework Accessories 
j. Chemical Fume Hoods (including ADA compliant hoods)   
k. Butcher Paper Dispensers      

 
2. Furnishing and delivery of all utility service outlet accessory fittings as listed 

in these specifications, equipment schedules or as indicated by drawings as 
mounted on the laboratory furniture.  The above-defined items shall be 
furnished assembled with supply tank nipples and lock nuts, not attached, 
loose in boxes and properly marked for delivery to the mechanical 
contractor (except for prewired or pre-plumbed items such as fume hoods, 
which are to be delivered completely assembled).  All plumbing and 
electrical fittings will be packaged separately and properly marked for 
delivery to the appropriate contractor.   
 

3. Furnishing and delivering, packed in boxes for installation by the contractor, 
all drains, drain troughs, overflows and sink outlets with integral tailpieces, 
which occur above the floor, and where these items are part of the 
equipment or listing in the specifications, equipment schedules or indicated 
by the drawings.  Integral tailpieces when required shall be in accordance 
with the manufacturer’s standards.  All tailpieces shall be furnished less the 
couplings required to connect them to the drain piping system. 
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4. Furnishing service strip supports where specified, and setting in place 
service tunnels, service turrets, supporting structures, and reagent racks of 
the type indicated by the details. 
 

5. Removal of all debris, dirt, and rubbish accumulated as a result of the 
installation of the laboratory furniture, leaving the premises clean and 
orderly. 

 
6.  Provide holes in counters for purified water fixtures, snorkels and electrical 

devices required by Divisions 22, 23 and 26 . 
 

B. Work Not Included by this Section 
 
1. Equipment, materials, and labor which are the responsibility of other 

subcontractors, as determined by the General Contractor may include the 
following: 

 
a. Electrical receptacles, except where integral to casework, pulling of 

wire and connecting of electrical fittings in service chases and 
countertop pedestal outlets. 

 
b. Plumbing fittings not included in this section, vacuum breakers (except 

in-line vacuum breakers specified in this section), piping or other 
plumbing features, as required meeting local code authority 
requirements. 
 

c. Furnishing, installing, and connecting of ducts from fume hoods duct 
collar to fans and from fans to the atmosphere. 

 
d. Furnishing, installing, and connecting of fume hood fans. 

 
e. Furnishing and installing the purified water system that is specified in 

Division 22 and 23. 
 
1.2 RELATED DOCUMENTS: The completion of the work described in this Section may 

require work in or coordination with other Sections of these specifications. The 
Contractor and the subcontractor will be responsible for identifying and including all 
related work in other Sections of these specifications and/or drawings necessary for a 
complete installation of the work described in this Section.  These related sections 
include, but are not limited to the following: 

 
A. Drawings and general provisions of Contract, including General and Supplemen-

tary Conditions, including Division 1 specifications, apply to this Section.  
 
B. Commissioning: Division 1 
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C. Refer to Divisions 22, 23 and 26 and the mechanical and electrical drawings for 
related plumbing, mechanical and electrical work, including plumbing work related 
to purified water system. 

 
D. Section 11 61 10, Biological Safety Cabinets 

 
E. Division 9: Blocking and backing in walls for anchorage of cabinetry and fume 

hoods. 
 
F. Division 9: Base molding and flooring. 
 
G. Section 11 47 00, Photographic Equipment 
 
H. Section 11 60 00, Laboratory Equipment 

 
I. Division 23, Laboratory Temperature and Airflow Control System 

 
J. Division 23, Control Instrumentation 

 
K. Division 23, Air Valves 
 
L. Division 23, Direct Digital Control System 
 
M.   Division 23, Control & Automation Material 
 
N.    Division 23, Sequence of Operation. 
 
O. System commissioning is a part of the construction process. Documentation and 

testing of systems, as well as training of the Owner’s operation and maintenance 
personnel, is required in cooperation with the Commissioning Consultant. 
Substantial Completion is dependent on successful completion of all 
commissioning procedures, documentation, and issue closure. Refer to 
Commissioning Specification Section for detailed commissioning requirements,  

 
1.3  REFERENCES 
 

A. Laboratory Casework: 
 

1. SAMA Standard Performance Requirements. 
2. AWI – Architectural Woodwork Institute 
3. SEFA Standard Performance requirements 

 
B. Chemical Fume Hoods: 

 
1. SAMA LF10-80, Laboratory fume hoods. 
2. SAMA Standard LFB-1976 Metal Laboratory Furniture 
3.    NFPA 45, Fire protection for laboratories using chemicals 
4. ASTM E-84-98, Surface-burning characteristics of building materials. 
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5. ASHRAE 110-95, Method of testing performance of laboratory fume hoods 
(factory testing). 

6. ANSI/AIHA Z9.5-1992, Laboratory ventilation 
7. AIHA147 EQ 91, AIHA 148 EQ 91 
8. ACGIH Pub. 9322 Laboratory Fume Hoods 
9.  ACGIH Pub 2092 Industrial Ventilation 
10. SEFA LF1-1996, Laboratory fume hoods & field testing of fume hoods 
11.    OSHA 29CFR 1910.1000, Fume hood face velocity 
12. UL – Underwriters Laboratories, Inc. 
13. UL – Laboratory Equipment 
14. SEFA 1.2, Laboratory Fume Hoods 
15. SEFA 8, 1999 Metal Laboratory Furniture 
13. UL – Underwriters Laboratories, Inc. 1805, Laboratory Fume Hoods 
14. D.O.E. US Green Building Council LEED II 
 

C. Flammable Chemical and Acid Storage Cabinets: 
 

1. OSHA Section 1910.106, General Industry Standards. 
2. NFPA 30, Flammable and Combustible Liquids Code. 
3. UL 1275 Flammable Liquid Storage Cabinets 

 
D. Emergency Eyewash and Shower: 
 

1. ANSI Z-358.1 
2.  ADA 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1, General Requirements. 
 
B. Shop Drawings: Provide 1 original reproducible set, 1/2”=1’=0” scale elevations 

and 1/4”=1’-0” plans of casework, fume hoods and equipment locations, showing 
cross sections, details, rough-in and anchor placement dimensions and tol-
erances and clearances required.  Indicate relation to surrounding walls, ceilings, 
windows, doors and other building components. Show rough-in requirements. 
Show locations of all required framing, bucks, metal grounds, or reinforcements 
in walls, floors and ceilings to adequately support the laboratory casework, 
equipment and for proper anchoring and support. Additionally, provide a keying 
schedule for all cabinet locks. Provide an additional 2 sets of copies, over and 
above the required number of copies for A/E review, for review by the Owner. 

 
C. Product Data: Provide manufacturer's technical data for each component and 

item of laboratory casework and equipment specified, including equipment 
dimensions and construction, configurations, color selection charts, attachment 
and anchorage details, equipment capacities, physical dimensions, construction 
details, utility and service requirements and locations, point loads and factory fin-
ishes. 

 



Unified State Laboratory Module 2  BID SET | April 21, 2014 
DFCM Project #13020300 
 

LABORATORY CASEWORK, FUME HOODS and FIXTURES 12 34 50-5 
 

1. Manufacturer's Installation Instructions; Indicate special installation 
requirements. 

 
2. Seismic Restraints: The lab casework and fume hood manufacturer/installer 

shall install the casework and fume hoods to resist seismic loading as 
required by the local governing codes. Provide all seismic details with lab 
casework and fume hood submittals indicating required wall construction 
such as wall stud size and gauge, point loads, etc.  Install all anchorage 
devices, including special legs and or braces, required for seismic restraint of 
lab casework, fume hoods and accessories to satisfy all governing code 
requirements for seismic anchorage of equipment. 

 
3. Instruction: Submit for review and approval written approval instructions in 

booklet form providing additional details on safe operation and maintenance. 
 
D. Samples:  Provide the following samples: 

1. Finish Samples: Submit 5 sets of samples of each color of finish for 
casework, fume hoods, work surfaces and other prefinished work as well as 
accessories for selection by interior designer. 

 
2. Door and Drawer Samples:  Provide a complete finished door unit, 12” wide, 

and a complete drawer unit, 12” wide, with finished drawer front and slides 
attached. 

 
3. Hardware Samples:  Provide 2 sets of all hardware components, with one set 

installed on the samples required in item 2. 
 

4. 4” x 14” countertop samples. 
 
E.  Test Data & Reports: Submit 5 sets of test reports on each size and type of 

hood, and other specified items, verifying conformance to test performance 
specified.  This information shall be spiral bound in a separate document 
submitted with the other operational and maintenance documents. Test report 
must accompany each hood as part of installation and usage package. 

 
1. Submit independent factory test reports in accordance with ASHRAE 110-

95 and field-testing in accordance with SEFA LF1-1998.  The minimum 
overall performance rating of each test shall be 4.0 AM 0.05 with 4.0 liters 
per minute of tracer gas release, AM identifying a ‘as manufacturer’ test, 
and 0.05 indicating the level of tracer gas control in parts per million. 

 
2. Submit detailed seismic anchorage and attachment drawings and 

calculations provided by a licensed structural engineer, licensed in the state 
of the project, complying with all building code requirements and regulations 
for seismic restraint. 

 
F. Instructions: Submit for review and approval: 
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1. Instructions to be inscribed on instruction plate to be attached to hood, as 
specified in part 2 of this section. 

 
2. Written instructions in booklet form providing additional details on safe and 

proper operation and maintenance of fume hoods and other equipment. 
 
3. Professional quality video - minimum 15 minutes in length on proper hood 

usage. 
 
4. Testing procedures to be used in the factory and field-testing of fume 

hoods. 
 
1.5 OPERATION AND MAINTENANCE DATA 
 

A. Submit information in bound manual form, type written or computer word pro-
cessed on 8-1/2" x 11" paper. 

 
B. Operation Data: Include description of required operation, adjusting and testing. 
 
C. Maintenance Data: Identify system maintenance requirements, servicing cycles 

and spare part sources. 
 
1.6 QUALITY ASSURANCE 

 
A.  Single source responsibility: Laboratory furniture system, casework, work sur-

faces, fume hoods, laboratory equipment and accessories shall be manufactured 
or furnished by a single laboratory furniture company. 

 
B. Manufacturer's qualifications: Modern plant with proper tools, dies, fixtures and 

skilled workmen to produced high quality laboratory casework and equipment.  
Installers shall be factory certified by the manufacturers. 

 
C. Coordination drawings:  The supplier/installer shall coordinate the installation of 

all products under this section, including mechanical, plumbing and electrical 
items, which are provided by the supplier and installed by other contractors. 
Laboratory casework/fume hood manufacturer shall be responsible for 
generating layout drawings and distributing them to the mechanical, electrical 
and plumbing contractors for coordination and accurate locations of cutouts and 
service connections required by each discipline, prior to generating final shop 
drawings. 

 
D. Owner has the right to inspect equipment at the manufacturer's factory prior to 

shipment.  Equipment found not to be in conformance with requirements of the 
contract documents might be rejected. 

 
E. Installer’s qualifications: Installer shall be factory certified by the manufacturer. 
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F. Performance requirements: Structural performance requirements:  Casework 
components shall withstand the following minimum loads without damage to the 
component or to the casework operation: 
1. Steel base unit load capacity:  500 lbs. per lineal foot. 
2. Suspended units:  300 lbs. 
3. Drawers in a cabinet:  150 lbs. 
4. Utility tables (4 legged):  300 lbs (12 sf in table area or less); 500 lbs (over 12 

sf in table area) 
5. Hanging wall cases:  300 lbs. 
6. Load capacity for shelves of base units, wall cases and tall cases:  40 lbs. per 

square foot. 
 
1.7 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver, store, protect and handle products on the site in such a manner as to 
minimize the risk of damage, decay, deterioration or loss from theft. 

 
B. All products shall be delivered to the job site in manufacturer's original unopened 

containers, crates or protective wrappings with the manufacturer's name and ad-
dress clearly labeled thereon. 

 
C. Accept products on site and inspect on arrival for damage. 
 
D. Protect products from damage and soiling at all times.  Keep products covered 

with polyethylene film or other suitable protective coverings.  Protect installed 
casework throughout construction period with corrugated cardboard completely 
covering the top and securely taped to edges.  Mark cardboard in large lettering 
“No Standing”. 

 
1.8 PROJECT CONDITIONS 
 

A. Do not deliver or install laboratory casework until building is secure and weather 
tight, all painting is completed and ceilings, overhead ductwork and lighting are 
installed, and HVAC systems are operational and capable of maintaining the 
building temperature and humidity at occupancy levels throughout the remainder 
of the construction period. 

 
1.9 FIELD MEASUREMENTS 
 

A. Verify field measurements shown on shop drawings or as instructed by manufac-
turer. 

 
1.10 WARRANTY 
 

A. Provide warranty under provisions of Division 1. 
 

1.11 EXTRA STOCK/ SPARE PARTS 
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A. Provide the following spare parts delivered to the owner in unopened boxes: 
 

1. One change of lamps and ballast for each size of light in all fume hoods and 
in each of the superglue chambers. 

 
2. Three safety monitors and all associated wiring components. 
 
3. Needle valves (laboratory compressed air and vacuum service fittings) and 

fine control needle valves (5.0 ultra high purity laboratory instrument gas 
service fittings), in quantities as indicated in their respective sections. 

 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE PRODUCTS (Fixed Lab Casework & Flexible Lab Casework) 

 
A. Subject to compliance with these specifications, acceptable products include, but 

are not limited to, those manufactured and provided by the following companies. 
While this specification is based on Fisher-Hamilton, products by other listed 
manufacturers are considered equals provided they meet the standard of design 
and quality for materials, construction and workmanship as described in this 
specification.  

 
1. Fisher Hamilton Scientific, Inc.: 

• Flexible Lab Casework System: Maxwall, w/ suspended upper cabinets 
• Fixed Steel Lab Casework System: Full Flush Overlay 

 
2. Kewaunee Scientific Corporation: 

• Flexible Lab Casework System: Alpha 2000, w/ suspended upper cabinets 
• Fixed Steel Lab Casework System: Full Flush Overlay 
 

3. Advanced Lab Concepts Corporation 
• Flexible Lab Casework System: Mott Manufacturing w/ suspended upper 

cabinets 
 

B. Fixtures: 
1. Watersaver Faucet Company 
2. T&S Brass 
3. Chicago Faucet 

 
2.2 HARDWARE 

 
A. Hardware and Trim  

 
1. Drawer and Door Pulls: Drawer and door pulls shall be modern design, 

offering a comfortable handgrip, and be securely fastened to doors and 
drawers.  Two pulls shall be required on all drawers over 24” long.  Pull to be 
5/16” stainless steel wire style, 4” wide. 
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2. Flush Pulls: Flush pulls for sliding doors shall be satin finish stainless steel, 
providing a recessed finger grip.  Finger holes or slots machined into doors 
will not be acceptable. 

 
3.  Hinges: Hinges shall be the five (5) knuckle institutional, offset type for all 

swinging doors.  Hinges shall be 2-3/4” long, one (1) pair for doors less than 4 
ft. in height and 1-1/2 pair on doors over 4 ft. in height.  Hinges are mounted 
with flathead screws, so applied to door and cabinet to withstand a weight 
load of 150 lbs. minimum.  All hinges shall be satin finish stainless steel. 

 
4. Locks: 5-pin locking system, heavy-duty cylinder type, capable of 75 pure key 

changes (unique keys) with master keyed system determined by Owner, 
heavy-duty cylinder type. Exposed lock noses shall be dull nickel (satin) 
plated and stamped with identifying numbers.  Locks shall have capacity for 
225 primary key changes.  Master key one level with the potential of 40 
different, non-interchangeable master key groups. The contractor shall 
prepare a keying schedule based on the Owner’s requirements for all 
cabinetry locks. The keying schedule shall incorporate the following general 
requirements: 
 
a)  Evidence rooms: Each cabinet to be uniquely keyed and master keyed. 
b)  Lab spaces: Each cabinet with a lock shall be uniquely keyed and 

master keyed by laboratory unit. (Multiple locking drawers and doors 
within a single cabinet should be keyed alike.) 

c) Keys:  Stamped brass available from manufacturer or local locksmith, 
and supplied in the following quantities unless otherwise specified: 

 
   2 - for each keyed different lock. 
   3 - for each group keyed alike locks. 
   2 - for master keys for each system. 
 

5. Roller Catches: Roller catches shall be used on swinging doors.  Catches 
shall have a spring-loaded polyethylene roller and provided with a steel strike 
plate.  Double doors without locks shall have a catch on each door.  Full 
height cases shall have latching devices located on the structurally fixed 
center shelf.  The left-hand door shall have a positive catch and the right 
hand door shall have the roller type catch. 

 
6. Elbow Catches: When locks are specified, elbow catches shall be utilized.  

Elbow catches and strike plates shall be used on left hand doors of double 
door cases ad are to be case aluminum with bronze finish. 

 
7. Leg Shoes: Leg shoes shall be provided on all table legs, unless otherwise 

specified, to conceal leveling device.  Shoes shall be 1-1/2” high and a 
pliable, black vinyl material.  Use of a leg shoe, which does not conceal 
leveling device, will not be acceptable. 
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8. Floor Glides: Floor glides, where specified for movable open-leg tables, shall 
be a non-marring material at least 1” diameter to prevent indenting 
composition flooring and shall have at least a 5/8” height adjustment.  Use of 
metal buttons will not be acceptable. 

 
9.   Dowels used to join frames and panels shall be fluted hardwood not less than 

3/8” in diameter. 
 
10. Shelf Support Clips: Shelf Support Clips shall be double pin type for 

mounting on interior of cabinetwork.  Clips shall be corrosion resistant and 
shall retain shelves from accidental removal.  Shelves are adjustable on 
32mm centers.  Surface mounted metal support strips and clips subject to 
corrosion are not acceptable. 

 
11. Drawer suspension: Mechanical slides shall be: 

 
a) Drawer Suspension: Drawer slides shall be as made by Accuride or 

approved equal approved prior to bid with a standard clear zinc finish. 
  
1.  Light duty, 24” wide or less: Accuride 3834 all ball bearing, rail mount, 

full extension + 1” over travel slides, hold open detent with a 100 lb./ 
pair load rating. 

2. Medium duty, 33.5” wide or less: Accuride 7434 all ball bearing, rail 
mount, full extension + 1” over travel slides, hold open detent with a 
100 lb./ pair load rating and progressive movement. 

3.  Heavy duty 42” wide or less: Accuride 3640 all ball bearing, rail 
mount, full extension + 1” over travel slides, hold open detent with a 
200 lb./ pair load rating and sequential movement. 

 
b) File drawers to be equipped with full extension with over-travel 150 lb. 

dynamic zinc plated Accuride 4034 series, or equal. 
 

12. Label Holders: Furnish and install label holders on each drawer and each 
hinged casework door. Label holders shall be Fisher Hamilton part number 
16L304-00 (Stainless steel) or approved equal. 

 
13. Seismic Lips: Furnish 3/16” x 2” clear Plexiglas (acrylic) lips at all open 

shelves other then the metal Maxlab shelves. 
 
2.3 FIXED MODULAR STEEL LABORATORY CASEWORK 
 

A. Casework Design Requirements: 
 

1. Full flush overlay steel construction. 
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2. Slim line styling:  Maximum front width of end panels 3/4 inch and maximum 
front height of top and bottom members 1 inch. 

 
3. Self supporting units:  Completely welded shell assembly without applied 

panels at ends, backs or bottoms, so that cases can be used 
interchangeably or as a single, stand-alone unit 

 
4. Interior of case units:  Easily cleanable, flush interior.  Base cabinets, 30" 

and wider, with double swinging doors shall provide full access to complete 
interior without center vertical post. 

 
5. Drawers:  Sized on a modular basis for interchange to meet varying storage 

needs, and designed to be easily removable in field without use of special 
tools. 

 
6. Case openings:  Rabbeted-like joints all four sides of case opening for 

hinged doors and two sides for sliding doors in order to provide dust 
resistant case. 

 
7. Framed glazed doors:  Identical in construction, hardware and installation to 

solid panel doors.  Design frame glazed doors to be removable for glass re-
placement. 

 
8. Fillers, scribes and closures:  Provide and install as necessary for a 

complete installation. 
 

B. Casework Performance Requirements: 
 

1. Structural performance requirements:  Casework components shall 
withstand the following minimum loads without damage to the component or 
to the casework operation: 
 
a. Steel base unit load capacity:  500 lbs. per lineal foot. 
b. Suspended units:  300 lbs. 
c. Drawers in a cabinet:  150 lbs. 
d. Utility tables (4 legged):  300 lbs. 
e. Hanging wall cases:  300 lbs. 
f. Load capacity for shelves of base units, wall cases and tall cases:  180 

lbs. 
 

2. Metal Finish Performance Requirements: 
 
a. Abrasion resistance:  Maximum weight loss of 5.5 mg. per 100 cycle 

when tested on a Taber Abrasion Tester #E40101 with 1000 gm wheel 
pressure and Calibrase #CS10 wheel. 

 
b. Hardness:  Surface hardness equivalent to 4H or 5H pencil. 
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c. Humidity resistance:  Withstand 1000-hour exposure in saturated hu-
midity at 100 degree F. 

 
d. Moisture resistance: 

 
(1) No visible effect to surface finish after boiling water trickled over 

test panel inclined at 45 degrees for five minutes. 
(2) No visible effect to surface finish following 100-hour continuous 

application of a water soaked cellulose sponge, maintained in a 
wet condition throughout the test period. 

 
e. Adhesion:  Score finish surface of test panel with razor blade into 100 

squares, 1/16" x 1/16", cutting completely through the finish but with 
minimum penetration of the substrate, and brush away particles with 
soft brush.   Minimum 95 squares shall maintain their finish.  

 
f. Salt spray:  Withstand minimum 200-hour salt spray test. 

 
C. Chemical Resistance Finish Performance Requirements: 

 
1. Test procedure:  Apply 10 drops (approximately 0.5 cc) of each reagent iden-

tified to the surface of the finished test panels laid flat and level on a horizon-
tal surface.  Ambient temperature: 68-72 deg F. (20-22 deg C.).  After one 
hour flush away chemicals with cold water and wash surface with detergent 
and warm water at 150 deg F. (65.5 deg C.) and with alcohol to remove sur-
face stains.  Examine surface under 100 foot-candles of illumination. 

 
2. Evaluation ratings:  Change in surface finish and function shall be described 

by the following ratings: 
 

a. Excellent: Indicates excellent to superior integrity of finish film.  Includes 
no effect of slight change in gloss and slight discoloration. 

b. Good:  Clearly discernible change in color or gloss.  Finish remains intact 
and protective with no significant impairment to function or life. 

c. Failure:  Obvious and significant deterioration, visible blistering, pitting, 
bare spots, or roughness of surface. 

 
3. Test results (concentration by weight): 
 

REAGENT     RATING 
 
a. Acetic Acid, 93%   Excellent 
b. Formic Acid, 33%   Good 
c. Hydrochloric Acid, 37%   Excellent 
d. Nitric Acid, 25%    Excellent 
e. Nitric Acid, 60%    Good 
f. Phosphoric Acid, 75%   Excellent 
g. Sulfuric Acid, 28%   Excellent 
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h. Sulfuric Acid, 85%   Excellent 
i. Ammonium Hydroxide, 10%  Excellent 
j. Sodium Hydroxide, 10%   Excellent 
k. Sodium Hydroxide, 25%   Excellent 
l. Acetone    Excellent 
m. Carbon Tetrachloride   Excellent 
n. Ethyl Acetate    Excellent 
o. Ethyl Alcohol    Excellent 
p. Ethyl Ether    Excellent 
q. Formaldehyde, 37%   Excellent 
r. Hydrogen Peroxide, 5%   Excellent 
s. Methylethyl Ketone   Excellent 
t. Phenol, 85%    Good 
u. Xylene     Excellent] 

 
4. Finish drawer bodies in matching or harmonizing color and apply corrosion-

resistant treatment to selected, concealed interior parts. 
 
5. Provide independent certified test report on chemical resistant finish. 

 
D. Casework Materials 

 
1. Sheet steel:  Mild, cold rolled and leveled unfinished steel. 
 
2. Minimum gauges: 

 
a. 20 gauge:  Interior drawer fronts, scribing strips, filler panels, 

enclosures, drawer bodies, drawer bodies, shelves, security panels 
and sloping tops. 

 
b. 18 gauge:  Case tops, ends, bottoms, bases, backs, vertical posts, up-

rights, glazed door members, door exterior panels, filler panels, and 
access panels. 

 
c. 16 gauge:  Top front rails, top rear gussets, intermediate horizontal 

rails, table legs and frames, leg rails and stretchers. 
 
d. 14 gauge:  Drawer suspensions, door and case hinge reinforcements 

and front corner reinforcements. 
 
e. 11 gauge:  Table leg corner brackets and gussets for leveling screws. 

 
3. Glass for glazed doors: 1/4" (6mm) thick clear tempered safety glass. 
 

E. Casework Fabrication: 
 

1. Base Units and Cases: 
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a. Base units and 25", 31" and 37" high wall cases:  One piece end 
panels and back, wrap-around design, reinforced with internal 
reinforcing front and rear posts.  Base units shall be 22” overall in 
depth. 

 
b. 49" and 84" high cases:  Formed end panels with front and rear rein-

forcing post channels; back shall be formed steel panel, recessed 3/4" 
for mounting purposes. 

 
c. Posts:  Front post fully closed with full height reinforcing upright.  Shelf 

adjustment holes in front and rear posts shall be perfectly aligned for 
level setting, adjustable to 1/2" o.c. 

 
d. Secure intersection of case members with spot and arc welds.  Provide 

gusset reinforcement at front corners. 
 
e. Base unit backs:  Provide drawer units without backs and cupboard 

units with removable backs for access to services behind unit. 
 
f. Bottoms:  Base units and 25", 31", 37" and 49" high wall cases shall 

have one piece bottom with front edge formed into front rail, rabbeted 
as required for swinging doors and drawers and flush design for sliding 
doors.  

 
g. Top rail for base units:  Interlock with end panels, flush with front of 

unit. 
 
h. Horizontal intermediate rails:  Recessed behind doors and drawer 

fronts; removable for later revision in cabinet configuration. 
 
i. Base for base units:  4" high x 3" deep with formed steel base and 11 

Ga. die formed steel gussets at corners.  Provide 3/8" diameter 
leveling screw with integral bottom flange of minimum 0.56 sq. in. area 
at each corner, accessible through openings in toe space. 

 
j. Tops of wall cases:  One piece, with front edge formed into front rail. 
 
k. Vertical service cores: Provide manufacturer’s standard service core 

matching adjacent wood laboratory casework in color and finish.   
Coordinate free area within service core with related disciplines. 

 
2. Drawers: 
 

a. Drawer fronts:  3/4", double wall construction, pre-painted prior to as-
sembly and sound deadened; top front corners welded and ground 
smooth. 
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b. Drawer bodies:  Bottom and sides formed into one-piece construction 
with bottom and sides coved and formed top edges. 

 
c. Provide drawer with rubber bumpers.  Friction centering devices are 

not acceptable.  Provide security panels for drawers with keyed 
different locks. 

 
d. File drawers:  Provide with full extension slides for full access and op-

eration.  Provide all file support inserts. 
 

3. Doors: 
 

a. Solid panel doors:  3/4" thick, double wall, telescoping box steel con-
struction with interior pre-painted and sound deadened, all outer 
corners welded and ground smooth.  Reinforce interior of front panel 
with welded steel hat channels.  Secure hinges with screws to internal 
14 gauge reinforcing in case and door.  Hinges shall be removable; 
welding of hinges is not acceptable.  Doors shall close against rubber 
bumpers. 

 
b. Frame glazed doors:  Outer head shall be one-piece construction.  

Inner head shall consist of top, bottom and side framing members, 
which are removable for installation or replacement of glass.  Provide 
continuous vinyl glazing retainer to receive glass.  In all other respects, 
framed glazed door construction and quality shall match solid panel 
doors. 

 
c. Sliding doors, solid or framed glazed:  Design for tilt-out removal after 

removal of bottom guide.  Doors shall be hung with nylon tired sleeve 
bearing rollers in formed steel top hung track and shall close against 
rubber bumpers. 

 
d. Unframed sliding glass doors:  Glass with edges ground set in 

extruded aluminum shoe with integral pulls, wheel assemblies and top 
and bottom extruded aluminum track.  Provide rubber bumpers at fully 
opened and closed-door position. 

 
4. Shelves: 
 

a. Form front and back edges down and back 3/4".  Form end down 3/4".  
Reinforce shelves over 36" long with welded hat channel 
reinforcement the full width of shelf. 

 
b. Pullout shelves:  Full extension slide. 

 
c. All open shelving to have seismic lip edge restrains.   

 
F.  Support Frames: 
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 A. General requirements for core type support structures: 
 
  1. Riser uprights: 6" wide 16 gauge cold rolled steel supplied with leveling 

guides. 
 
  2. Slotted adjustment punched into riser upright: notched for one-inch 

adjustment of components supported off riser upright. 
 
  3. Frames:  Cold rolled steel, resistance welded. Frame members and tie rail 

brackets: 16 gauge; corner gussets: 14 gauge.   
 
  4. Base rails:  16 gauge. 
 
  5. Top Rail Assembly:  16 gauge Top Rail; 18 gauge Reinforcement Channel 
 
  6. Intermediate Cross Rails:  16 gauge. 
 
  7. Closure panels:  20 gauge cold rolled steel. 
 
  8. Closure panel fasteners:  "Duallock". 
 
  9. Adjustable floor clamps:  Two per frame; 11 gauge cold rolled steel. 
 
  10. Plug caps:  ABS flame retardant plastic, color matched. 
 
 B. Structural Utility Frame (Maxwall or Alpha system): 
 
  1. Nominal dimensions: 
   a. Width:  [24"] [30"] [36"] [48"] [60"] [72"]. 
   b. Depth:  6". 
   c. Height: 84" to 120" with telescoping vertical riser. 
 
  2. Service area:  Minimum (two each 3" x 8"; above 36" work height, two each 4" 

x 8" horizontal utility chase below 36" work height) between uprights and tie 
rails for service installation. 

 
  3. Floor clamps:  11 gauge cold rolled steel, supplied with one rawl bolt for 

concrete floor anchorage. 
 
  4. Frame shall be capable of anchoring to the floor, and/or anchored to the base 

cabinets, and attaching to the ceiling grid at various heights, with infinite 
adjustment, with 2 (two) telescoping riser extensions: 

 
   Short riser extension:  7'9" to 9'3" 
    
  5. Frame, when secured to floor and ceiling grid, or building structure, shall be 

capable of supporting worst-case loading conditions without end riggers. 
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  6. Hanging components (cantilever table frames, wall cases, shelves, etc.) shall 

be vertically adjustable in 1" increments. 
 
  7. Closure panels shall snap on without tools and shall be removable without 

removal of cantilever table frames or suspended cabinetry. 
 
  8. Installed 84" high core shall support following components, each loaded to its 

maximum rating for a total of 2,280 lbs. (evenly balanced on both sides). 
 
   a. Outside shelves - 6", 8", 12" - 180 lbs.; 18" - 130 lbs.; 24" - 100 lbs. 
   b. Wall cases - 300 lbs. 
   c. Two cantilever work surfaces - 600 lbs. each side. 
 
  9. Ceiling Channel: 
 
   a. Bottom ceiling channel shall be manufactured from 20 gauge cold 

rolled steel to provide a positive means of attachment to the ceiling T-
grid system and/or solid ceiling deck and the telescoping vertical riser. 

 
   b. Upper Ceiling channel (suspended ceiling only) shall be manufactured 

from 18 gauge galvanized steel.  Ceiling panel shall be sandwiched 
between the upper and lower channel and shall be drilled with self-
tapping screws to provide a semi-permanent, secured, non-skidding 
ceiling attachment. 

 
 
2.4 SUSPENDED STAINLESS STEEL CASEWORK, TOPS & SHELVING 
 

A. General:  ALL AUTOPSY CASEWORK TO BE STAINLESS STEEL 
 

1. Provide stainless steel casework where shown on the drawings and as 
specified herein.  Cabinets shall be constructed as cantilevered, 
independent cases.  Only tall cabinets rest on the floor. 

 
2. Flush construction:  Surfaces of doors, drawers and panel faces shall align 

with cabinet fronts without overlap of case ends, top or bottom rails.  
Horizontal and vertical case shell members (panels, top rails and bottoms) 
shall meet in the same plane without overlap, cracks or crevices. 

 
3. Slimline styling: Front width of end panels 3/4" and front height of top and 

bottom members 1". 
 
4. Self-supporting units:  Completely welded shell assembly without applied 

panels at ends, backs or bottoms, so that cases can be used 
interchangeably or as a single, stand-alone unit. 
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5. Interior of case units:  Easily cleanable, flush interior.  Base cabinets, 30" 
and wider, with double swinging doors shall provide full access to complete 
interior without center vertical post. 

 
6. Drawers:  Sized on a modular basis for interchange to meet varying storage 

needs, and designed to be easily removable in field without the use of 
special tools. 

 
7. Case openings:  Rabbeted-like joints all four sides of case opening for 

hinged doors and two sides for sliding doors in order to provide dust 
resistant case. 

 
8. Framed glazed doors:  Identical in construction, hardware and installation to 

solid panel doors.  Design frame glazed doors to be removable for glass 
replacement. 

 
B. Casework Materials: 

 
1. Sheet steel:  Mild, cold rolled and leveled #304 stainless steel.  (#4 polished 

sheen on all exposed surfaces) 
 
2. Minimum gauges: 

a. 20 gauge:  Solid door interior panels, drawer fronts, scribing strips, 
filler panels, enclosures, drawer bodies, shelves, security panels and 
sloping tops. 

b. 18 gauge:  Case tops, ends, bottoms, bases, backs, vertical posts, 
uprights, glazed door members, door exterior panels and access 
panels. 

c. 16 gauge:  Top front rails, top rear gussets, intermediate horizontal 
rails, table legs and frames, leg rails and stretchers. 

d. 14 gauge:  Drawer suspensions, door and case hinge reinforcements 
and front corner reinforcements. 

e. 11 gauge:  Table leg corner brackets and gussets for leveling screws. 
f. Glass for glazed swinging and sliding doors: 1/8" (3mm) framed doors, 

7/32" (6mm) unframed doors thick, clear tempered glass. 
 

C. Casework Fabrication: 
 

1. Base Units and Cases: 
a. Standard height base units:  End panels and back reinforced with 

internal reinforcing front and rear posts. 
b. Tall cases:  Formed end panels with front and rear reinforcing post 

channels; back shall be formed stainless steel panel, recessed 3/4" for 
mounting purposes. 

c. Posts:  Front post fully closed with full height reinforcing upright.  Shelf 
adjustment holes in front and rear posts shall be perfectly aligned for 
level setting, adjustable to 1/2" o.c. 
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d. Secure intersection of case members with spot and arc welds.  Provide 
gusset reinforcement at front corners. 

e. Base unit backs:  Provide drawer units without backs and cupboard 
units with removable backs for access to services behind units. 

f. Bottoms:  Base units and wall cases shall have one piece bottom with 
front edge formed into front rail, rabbeted as required for swinging 
doors and drawers and flush design for sliding doors. 

g. Top rail for base units:  Interlock with end panels, flush with front of 
unit. 

h. Horizontal intermediate rails:  Recessed behind doors and drawer 
fronts. 

i. Base for base units:  4" high x 3" deep with formed steel base and 11 
ga. die formed stainless steel gussets at corners.  Provide 3/8" 
diameter leveling screw with integral bottom flange of minimum 0.56 
sq. in. area at each corner, accessible through openings in toe space.
   

e. Tops of wall cases:  One piece, with front edge formed into front rail. 
f. Wall Cabinets shall have corner gussets providing reinforcing support 

and containing shelf clip adjustments slots.  Shelving supported by the 
clips mounted to holes in the rear (back) of the wall cabinet are not 
allowed.   

g. Suspended cabinets are manufactured from one piece, full wrap 
around steel construction.  Welded panel construction is not 
acceptable.  Rear panels must be solid and not perforated for 
suspending shelves.   

 
 

2. Drawers: 
a. Drawer fronts:  3/4" thick, double wall construction, sound deadened. 
b. Drawer bodies:  Bottom and sides formed into one-piece center section 

with bottom and sides coved and formed top edges. Front and back 
panels spot welded to center section. 

c. Provide drawer with rubber bumpers.  Friction centering devices are 
not acceptable. 

d. Provide security panels for drawers with keyed different locks. 
e. File drawers:  Provide with 150# full extension slides for full access 

and operation. 
 

3. Doors: 
a. Solid panel doors:  3/4" thick, double wall, telescoping box stainless 

steel construction with interior polished and sound deadened, top 
corners welded and ground smooth.  Reinforce interior of front panel 
with welded stainless steel hat channels.  Hinges with screws to 
internal 14 gauge reinforcing in case and door. Hinges shall be 
removable; welding of hinges not acceptable.  Doors shall close 
against rubber bumpers.  

b. Frame glazed doors:  Outer head to be one piece construction.  Inner 
head to consist of top, bottom and side framing members which are 
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removable for installation or replacement of glass.  Provide continuous 
vinyl glazing retainer to receive glass. In all other respects, framed 
glazed door construction and quality shall match solid panel doors. 

 
4. Shelves: 

a. Form front and back edges down and back 3/4".  Form ends down 
3/4". 

b. Reinforce shelves over 36" long with welded hat channel reinforcement 
the full width of shelf. 

c. Pull out shelves:  Same suspension as specified for drawers.  
 

5. Structural Cantilevered Support frames: 
a. 1” steel standard frame with a minimum load capacity of 400 lbs per 

frame. 
b. Vertical support frame members shall be surface attached to the wall 

system designed by a licensed structural engineer. 
c. Vertical supports shall be spaced no greater than 24” apart and shall 

not be visible. 
d. Vertical support frames may not be visible from the front casework 

elevation. 
 

6. Base molding: Integral base by flooring contractor where casework may rest 
on floor.   

 
D. Stainless Steel Worksurface: 

 
1. Material: 14 gauge, type 304 stainless steel with No. 4 polished finish on all 

exposed surfaces and edges.  Form tops with one inch lip and 1/2" return 
flange, and provide 16 gauge steel reinforcing channels applied to 
underside as required for rigidity and sound dampening.  Form edges, 
flanges and curbs integrally with top from one sheet of metal. 

 
2. Tops:  Form tops with 1” lip and 1/2" return flange, die formed 3/16" high 

integral marine edges and provide 16 gauge stainless steel reinforcing 
channels applied to underside as required for rigidity and sound dampening.  
Form edges, flanges and curbs integrally with top, from one sheet of metal. 

 
3. Sink tops:  Provide seamless, die formed 3/16" high integral marine edges 

at sink tops.  Unless otherwise noted, provide plain edges at all other tops. 
Coat underside of all with sound dampening material. 

 
4. Sink bowls:  All sink bowls are made from 16 gauge Type 304 stainless 

steel.  Electrically weld stainless steel bowls to opening in top.  Grind welds 
flush and polish to a satin finish to produce an integral unit with invisible joint 
line.  Cover underside of sink bowls with sound dampening material. 

 
5. Joints:  Electrically weld all shop joints; grind smooth and polish.  Design 

field joints to be mechanically bolted and supported full length, resulting in a 
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hair line seam with flat, level surfaces each side of joint. 
 

4. Sound dampening material:  Material shall be waterborne and non-
flammable in its liquid state.  Material to contain clay, which will act as a 
flame retardant.  Material shall contain no volatile organic compounds 
(VOC).  Film thickness of spray-applied product shall be approximately 20 
mil. 

 
E. Shelving & rod:   

 
1. Shelving in cabinets: Shall be adjustable on 2" centers minimum over the 

full height of the cabinet, and shall be provided with channel shaped and 
flanged edges on all four sides for strength. 

 
2. Independent shelving: Stainless Steel Shelving: Stainless Steel Shelving: 

Smart Track system model SMS series as manufactured by InterMetro 
Industries Corporation, Wilkes Barre, PA 18705. Super Erecta  wire, single 
21” shelf width, direct mounted (wall), catalog number IWD21S , all 
components to be stainless steel. 

 
3. Stainless steel rod shall be a 1.25” diameter stainless steel rod, anchored to 

wall on both sides with stainless steel holder. 
 

2.5 LABORATORY EPOXY DRYING RACKS (PEGBOARDS) (KN 6) 
 

A. Drying Racks: 
 
1. Board:  Epoxy resin board finished on face and edges.  Where exposed, 

finish back with slightly different surface texture and bevel bottom edges. 
 
2. Pegs:  Polypropylene pegs in 5", 6-1/2" and 8" lengths, with glassware pro-

tector base.  Base of pegs shall be two-prong style for mechanical 
attachment.  Do not bond pegs to board. 

 
3. Drip Trough: Provide with drip trough the full width of the base of pegboard 

unit, with drain hole fitted with rubber tubing to laboratory sink. 
 
4. Size and Quantity of Pegs: 

 
a. At single sinks: 24"W x 30"H with approximately 35 pegs. 
b. At double sinks: 30"W x 30"H with approximately 50 pegs. 
 

5. Color: Match adjacent epoxy resin countertops. 
 
6. Location: Locate the drying racks to avoid conflicts with deck mounted 

eyewash units.  The drying rack shall be no closer than 14” from the eyewash 
unit. 
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2.6 MOBILE CABINETS  
 

A. Cabinets with casters shall be constructed without toe spaces. The cabinet shall 
be constructed with a reinforced base capable of supporting a 2.5” high caster 
assembly in each corner. Casters shall be swivel locking type and rated for 
minimum 250 pounds load each. Cabinets with casters shall be completely 
finished on four sides and top since surfaces are considered visible. 

 
B. The entire cabinet assembly shall be reinforced to permit mobility without flexing 

or twisting. 
 
C. Each mobile cabinet shall be provided with a 1” epoxy counter top to match the 

lab epoxy counter color and finish. The counter shall overhand the mobile cabinet 
by 3/4” all the way around. 

 
D. Base cabinets shall incorporate a flush overlay design in which the cabinet body 

is completely concealed by door and drawer fronts. 
 
E. Units with drawers must be equipped with an anti-tipping mechanism that shall 

include an interlock so that only one drawer in a vertical stack can be opened at 
one time.   

 
F. Provide corner & surface guards with metal insert on sides and back of all mobile 

cabinets, at both the top and bottom of the mobile cabinet. Provide corner & 
surface guards by McMaster-Carr, as follws: 

 
 1. Corner Guards: At 2 rear corners, top and bottom: Black, wrap around corner 

guard model No. 11165A441 
 2. Surface Guards: At 2 sides: Black, surface guards, model No.  11165A581, to 

match profile of rear corner guards and front end caps, extending from rear 
corner guard to front end cap. 

 3. End caps: At 2 front edges of cabinet: Black end cap, model No.  11165A461 
 
2.7 MOBILE TABLES 

 
A. Tables:  Mobile, adjustable height table configurations: 

 
1. General requirements for tables: 
 

a.  Work surface support frame: 11 gauge cold rolled steel tubing.  
Cabinet support channels: 14-gauge cold rolled steel.  Weld members 
using the inert gas process. 

 
b.  Support arms: 
 

1.  Cantilever support arms: 11-gauge cold rolled steel. 
 
2.  4 leg adjustable height support arms: 11-gauge cold rolled steel. 
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c. End caps: Flame resistant ABS plastic, color matched. 

 
2. Finish:  Chemical resistant powder paint finish in manufacturer's standard 

color to be selected and coordinated with interior designer. 
 
3. Design: The mobile table design is indicated in the drawings. 
 
4. Location: Locations of mobile tables are indicated in the drawings. 
 
5. Mobile Adjustable Height Table Construction: 
 

a. Freestanding table capable of supporting suspended base cabinets.  
Rectangular and 90 corner configurations. 

 
b. Structural modesty panel: Box construction of 18-gauge cold rolled 

steel. 
 

c. Leg upright: 16-gauge cold rolled steel. 
 

d. Feet:  Die cast aluminum. 
 
e. Table weight: Maximum weight of table assembly: 400 pounds 
 
f. Design weight capacity: Table weight plus 600 lbs. 

 
g. Tables include four-leg, structural and extended frame configurations. 

 
h. Provide mobile tables with 4 - 6” diameter, swiveling  rubber wheels, 

each 
        having foot operated locking mechanisms.  

 
3.   Table Frames 

 
a. Table Frames: 4-1/2” high “C” channel front and back aprons, end rails 

and cross rails. 
 
b. Table drawers: Provide front and back rails; drawer unit, hardware and 

suspension same as specified for base unit drawers. 
 
c. Legs: 1-1/2” x 1-1/2” steel tube legs with welded leg bracket.  Attach 

legs with two bolts to front and back aprons and weld to end rails. 
Provide adjustable height legs to enable the table height to be placed 
at heights ranging from 28” to 36” at maximum of 2” increments. 

 
d. Knee space frames: 2” high apron where no drawers required (shall 

satisfy ADA requirements for undercounter clearance at 32” high 
countertops). 
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e. Leg rails and stretchers: channel formed. 

 
 

2.8 FLAMMABLE CHEMICAL AND ACID STORAGE CABINETS: 
 

A. General: 
 

1. Applicable to freestanding cabinets where shown, and cabinets beneath 
fume hoods. 

 
2. Flammable Chemical Storage Cabinet Performance Requirements shall 

be as previously noted for painted steel casework. 
 

a. Maximum internal temperature: 325 degrees F., when subjected to 
a 10 minute fire test using standard time-temperature curve per 
ASTM E152-72 (Article 42, NFPA No. 30). 

 
b. Reference Standards: 

 
1. OSHA General Industry Standards Section 1910.106. 
 
2. NFPA Flammable and Combustible Liquid Code No. 30. 
 
3. Cabinets shall be Factory Mutual (FM) approved. 

  
B. Acid Storage Cabinets: Acid Storage Cabinets shall utilize the same materials 

and construction features as other base cabinets, i.e. wood fronts where next 
to wood casework and stainless steel fronts when next to stainless steel 
casework.  In addition, they shall have a one-piece liner insert made of linear 
low-density polyethylene that covers the entire inside surface of the cabinet.  
The liner insert shall be one-piece and form an integral  one and one-half inch 
high pan at the bottom to retain spillage, except provide an easily removable 
8” x 8” access panel in the back wall to gain access to the service chase 
behind the acid cabinet.  Pieced installations are not acceptable. The door 
shall be lined with a polyethylene sheet. Each cabinet shall be vented with a 
2” threaded vent connection pipe on the back of the cabinet for supply and 
exhaust ventilation air. Label cabinet:  "ACID STORAGE". 

 
1. Acid cabinets located under fume hoods shall be equipped with 

ventilation kits providing positive ventilation from the cabinet, 
bypassing the interior of the fume hood between the liner and the steel 
housing, and connecting directly to the exhaust duct transition piece 
above the fume hood or where indicated by the mechanical drawings. 

 
2. Acid storage cabinets installed independent of fume hoods shall be 

provided with individual exhaust vents to be run to the exterior through 
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the roof of the building to an exhaust fan.  Ductwork and fan shall be 
by HVAC ductwork installer (Division 23). 

 
C. Flammable Chemical Storage Cabinets: Cabinets shall be specifically 

designed for the storage of flammable and combustible liquids.  Construction 
shall be based upon the requirements listed by UFC, 18 gauge steel and shall 
be all double panel construction with a 1-1/2” air space between panels.  
Provide stainless steel construction when flammable chemical storage 
cabinets are next to stainless steel cabinetry. All joints shall be welded, or 
screwed, to provide a rigid enclosure.  The doors shall swing on full-length 
stainless steel piano.  The right hand door shall be equipped with a three 
point latching device and the left-hand door shall have a full height astragal.  
The doors are self-closing and synchronized so that both doors will always 
fully close.  The right hand door is equipped with at three-point latching 
system that automatically engages when the doors close.  Each door is 
equipped with a fusible-link hold-open feature that will ensure the door closes 
should the temperature outside the cabinet exceed 165 degrees Fahrenheit.  
Units 24” long have only one door, self-closing, and equipped with a three 
point latching system and hold-open feature.  A 2” deep liquid tight pan that 
covers the entire bottom of the cabinet shall be furnished to contain liquid 
leaks and spills.  Provide a full-depth adjustable shelf.  The shelf shall be 
perforated to allow air circulation within the cabinet. The cabinet shall have 
interior finish same as exterior. The unit shall be UL listed.  

 
1. Top, bottom and sides: 18 gauge steel, double wall construction with 1-

1/2" air space, removable access and back panels; all joints welded.  
Set bottom of door two inches above bottom of cabinet to create two-
inch deep well to contain spillage of liquids. 

 
Hardware: 
 
a. 3 point latching device and lock. 
 
b. Full length piano hinge. 
 
c. Door operation: Self-closing with fusible link. 

 
2. Upper and lower arrester vents with spark screens: Factory Mutual 

approved vents located so that they can be plugged both internally and 
externally to assure isolation of stored fluid, but can be opened for 
ventilation means as required by applicable local codes. 

 
3. Cabinet grounding attachment: Screw at base of cabinet for firm 

attachment of grounding wire. 
 
4. Cabinet color and markings: 
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a. Cabinet and markings color shall be selected from the 
manufacturer's standard colors. 

 
b. Mark with Factory Mutual approval. 
 
c. Label cabinet:  "FLAMMABLE - KEEP FIRE AWAY". 
 

 
5. Flammable chemical storage cabinets indicated to be ventilated or 

vented shall be exhausted as follows:  
 

a. Ventilated Flammable chemical storage cabinets located adjacent to 
or under fume hoods shall be equipped with ventilation kits providing 
positive ventilation from the cabinet, bypassing the interior of the 
fume hood between the liner and the steel housing, and connecting 
directly to the exhaust duct transition piece above the fume hood or 
where indicated by the mechanical drawings. Vent piping and its 
connection to the solvent storage cabinet shall comply with 
requirements of NFPA30 and NFPA45 and shall be provided by 
Division 22 and 23. 

 
b. Ventilated Flammable chemical storage cabinets installed 

independent of fume hoods shall be provided with individual exhaust 
vents to be run to the exterior through the roof of the building to an 
exhaust fan.  Ductwork and fan shall be by HVAC ductwork installer. 
Vent piping and its connection to the solvent storage cabinet shall 
comply with requirements of NFPA30 and NFPA45 and shall be 
provided by Division 22 and 23. 

 
 

D. Shelving: Provide with two 18 inch (460 mm) deep, full width adjustable 
shelves. 

 
E. Grounding: All cabinets shall be grounded. 

 
F. Finish: Powder coated or urethane.  Color selected from manufacturers color 

line. 
 
G. Sizes:  

1.  Undercounter Flammable Chemical Cabinets: Width per drawings; 
height to be the manufacturer’s standard for undercounter applications. 

2.  Tall Flammable Chemical Cabinets:  45 gallon capacity, 18” x 43” wide x 
65” tall.  

3.  Tall Acid or Base Cabinets:  45 gallon capacity, 18” x 43” wide x 65” tall 
or width as noted.  

 
 
2.9 NARCOTICS STORAGE LOCKER: (NARCx-1) 
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A. General: 

 
1. Applicable to wall mounted cabinets where shown. 
2. Size: As shown on drawings x 13” deep. 

 
B. Shelving: Provide with three full width adjustable shelves. 
 
C. Double Locking System: Inside lock keyed separately from outside lock; key 

is removable only when door is locked. 
 
D. Internally wired from key operated micro switch to pigtail.  

 
E. Provide local signal light in bottom of front rail to indicate open or unlocked 

door. 
 

F. Finish: Powder coated or urethane.  Color selected from manufacturers color 
line. 

 
2.10 LABORATORY COUNTERTOP SURFACES  & BACKSPLASHES 

 
A. Provide and install countertops where shown on the drawings on lab cabinetry 

and mobile tables.  Countertop fabricator shall drill all holes and make all cuts in 
countertop materials as required for the proper installation of all plumbing and 
electrical work. 

 
1. Radiused Corners: All outside corners of all countertops shall have a 

finished 1/2" radius in plan. 
2. Drip Groove: Provide continuous drip groove on underside of all counter-

tops, 1/4 to 1/2 inch inboard of the front edge. 
3. Backsplashes shall match countertops in material and color. 
 

B. Epoxy Resin Countertop: Epoxy Resin Countertop: Provide epoxy resin 
countertops at all laboratory spaces. Also, provide epoxy resin window sills at 
exterior window sills in all lab spaces.  

 
1.     Subject to compliance with these specifications, acceptable products 

include, but are not limited to, those manufactured and provided by the 
following companies. 

 
- Laboratory Tops  
- Durcon  
- Kewaunee 
 

2. Material:  Basis of design Durcon Inc. Greenstone Environment friendly 
worksurfaces.  Chemical and abrasion resistant, durable top of one-inch 
thick cast material of epoxy resins and inert fillers, cast flat, with a uniform 
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color and low-sheen surface at all surfaces (tops, sides and ends), forming 
a thermosetting material with the following properties: 

 
a. Tensile strength:    ASTM D651-48, 8,000 psi. 
b. Compressive strength:  ASTM D695-61T, 28,000 to 30,000 psi. 
c. Flexural strength:    ASTM D790-61, 17,000 to 18,000 psi. 
d. Flexural modulus:  ASTM D790-61, 2.2 x 10 to the 6th power 

psi. 
e. Hardness:     ASTM D785-60T, Rockwell M, 107 to110. 
f. Density:     ASTM D792-50, 1.92g/cc. 
g. Water absorption:   ASTM D570-59, 0.02% in 24 hours. 
h. Heat distortion temperature:  350 degrees F. 
i. Thermal expansion coef:  2.02 x 10 to the minus 5th power in/in/º F. 

 
3. Backsplashes: Same material as top, at heights as shown on the drawings, 

butt jointed and cemented to top.  Provide where indicated on drawings.  
Include end curb where top abuts end wall. 

 
4. Epoxy edge: All edges shall be beveled with a 3/16” bevel, and polished to 

match the finish of the epoxy top. 
 
5. Epoxy Color #1: Shall be selected by the architect from the manufacturer’s 

complete line of colors, including light gray, and other color options 
manufactured by Laboratory Tops, Durcon, Kewaunee, or equal products 
with a similar color by other manufacturers.  Color of epoxy resin tops in 
fume hoods shall match adjacent counter tops. 

 
6. Work Surface Performance Requirements (factory test): 
 

a. Test procedure: Apply five drops of each reagent to surface and cover 
with 25mm watch glass, convex side down; test volatiles using one 
ounce bottle stuffed with saturated cotton.  After 24-hour exposure, 
flush surface, clean, rinse and wipe dry. 

 
b. Evaluation ratings: Change in surface finish and function shall be de-

scribed by the following ratings: 
 

1. No effect: No detectable change in surface material. 
 
2. Excellent:  Slight detectable change in color or gloss, but no 

change to the function or life of the work surface material. 
 
3. Good:  Clearly discernible change in color or gloss, but no signif-

icant impairment of work surface function or life. 
 
4. Fair:  Objectionable change in appearance due to surface discol-

oration or etch, possibly resulting in deterioration of function over 
an extended period. 
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5. Failure:  Pitting, crating or erosion of work surface material; 

obvious and significant deterioration. 
 
7. Test results: 
 

REAGENT     RATING 
  
a. Hydrochloric Acid, 37%   Excellent 
b. Nitric Acid, 22%    Excellent 
c. Nitric Acid, 30%    Excellent 
d. Nitric Acid, 70%    Good 
e. Phosphoric Acid, 85%   No Effect 
f. Sulfuric Acid, 33%   No Effect 
g. Sulfuric Acid, 77%   No Effect 
h. Sulfuric Acid, 96%   Failure 
i. Ammonium Hydroxide, 28%  No Effect 
j. Sodium Hydroxide, 10%   No Effect 
k. Sodium Hydroxide, 20%   No Effect 
l. Sodium Hydroxide, 40%   No Effect 
m. Sodium Hydroxide Flake  No Effect 
n. Acetone    Excellent 
o. Carbon Tetrachloride   No Effect 
p. Ethyl Acetate    No Effect 
q. Ethyl Alcohol    No Effect 
r. Ethyl Ether    Excellent 
s. Formaldehyde    No Effect 
t. Hydrogen Peroxide, 5%   No Effect 
u. Methylethyl Ketone   Excellent 
v. Phenol     Excellent 
w. Xylene     No Effect 
x. Formic Acid, 90%   Excellent 
y. Hydrofluoric Acid, 48%   Fair 
z. Chromic Acid, 60%   Failure 
aa. Acetic Acid, 98%   Excellent 
bb. d and h, equal parts   Excellent 
cc. Sodium Sulfide    Excellent 
dd. Zinc Chloride    No Effect 
ee. Tincture of Iodine   Excellent 
ff. Silver Nitrate    No Effect 
gg. Methyl Alcohol    No Effect 
hh. Butyl Alcohol    No Effect 
ii. Benzene    Excellent 
jj. Toluene    Excellent 
kk. Gasoline    No Effect 
ll. Dichlor Acetic Acid   Good 
mm. Di Methyl Formamide   Excellent 
nn. Amyl Acetate    Excellent 
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oo. Chloroform    Excellent 
pp. Cresol     Excellent 
qq. Trichloroethylene   Excellent 
rr. Furural     Good 
ss. Methylene Chloride   Excellent 
tt. Mono Chlor Benzene   Good 
uu. Dioxane    Excellent 
vv. Acid Dichromate   Fair 
ww. Naphthalene    Excellent 
 

 
D. Stainless Steel Countertop (Refer to Stainless Steel casework specifications 

elsewhere in this section) 
 

E. Hardwood Solid Core Countertop (where indicated) 
 

1. Edge grain maple top: 2" thick top with edge grain exposed, composed of 
solid hard maple strips not more than 1-3/4" wide, glued with water resistant 
resin under heavy pressure side to side and end to end.  Bevealed top 
edges and corners and sand smooth.  Backsplashes to match. 

 
2. Shelf material to match counter specification, but 1” in thickness. 
 
2. Apply two coats of boiled linseed oil, well rubbed into all surfaces. 
 

 
2.11 LABORATORY SINKS 

 
A. Provide laboratory sinks complete with overflows, sink outlets and tailpieces.  P-

traps, supplies and valves to be provided by Division 22, plumbing subcontractor. 
Lab casework contractor shall set sink, but all other final plumbing installation 
and connection shall be by Division 22. Lab sinks are indicated in the drawings 
on the lab casework. 

 
B. Epoxy resin sinks: Integrally molded from modified thermosetting epoxy resin, 

specially compounded and oven cured and set with epoxy cement.  Color shall 
match the adjacent countertop. Drop in units will be acceptable.  Physical 
properties shall be as described for epoxy resin countertops.  Cove inside 
corners and pitch bottom to threaded drain outlet. 

 
1. Size:  As scheduled. 

 
2. Location: All sinks shown in epoxy resin countertops. 

 
3. Drain location: Center. 
 
4. Tailpiece: Compatible with drain piping. Color to match sink. 
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5. Color: Match adjacent epoxy resin countertops. 
 
6. Faucet ledge to be at rear of sink with deck mounted horizontal paddle arm 

style hand controls located 4” to either side of faucet.   Deck mounted 
eyewash units shall be located per manufacturer’s recommendations. 

 
7.      Subject to compliance with these specifications, acceptable products 

include, but are not limited to, those manufactured and provided by the 
following companies. 

 
- Laboratory Tops 
- Durcon  
- Epoxyn Products 
 

C. Stainless steel sinks: Type 304 stainless steel, No. 4 polish.  Provide in 16-gauge 
material. 

 
1. Provide 1/2" radius cove at vertical and horizontal corners and pitch bottom 

to drain plug.  Electrically weld, grind and polish smooth all joints rendering 
joints seamless.  Apply heavy mastic type sound deadening coating to 
underside.  Include crumb cup strainer with tailpiece. 

 
2. Except for sinks integral with stainless steel top, mount sinks with an 

integral frame; separate frames or mounting rims not acceptable. 
 

3. Location: All sinks shown in plastic laminate and chemical resistant plastic 
laminate countertops. 

 
4. Size:  As indicated in drawings. 
 
5. Drain location: Center 
 

D. Sink supports: 
 

1. Cabinet sinks: Support sinks on 11 gauge, adjustable, 1" x 2" x 1" channel 
with reagent resistant finish.  Provide two channels across width of cabinet, 
attached to 3/8" diameter threaded hanger rods. 

 
2.12 LABORATORY PLUMBING & ELECTRICAL FITTINGS 
 

A. General: 
 

1.  Products shall be Watersaver-Colortech series or other manufacturers listed 
in section 2.1, or other equal products manufactured by other 
manufacturers. Minor differences from these specifications in the design, 
manufacturing techniques and appearance of the products offered by the 
approved manufacturers are acceptable. 
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2.  All fixtures shall be warranted for a period of two years after date of 
occupancy.  All laboratory service fixtures shall be the product of one 
service fixture manufacturer to ensure uniform appearance and ease of 
maintenance. 

 
3.  All service fittings shall be factory assembled (including the assembly of 

valves and shanks to turrets, flanges and other mounting accessories), and 
each fixture shall be individually factory tested.  All fixtures shall be 
designed to minimize exposed surfaces on which dust, dirt and airborne 
contaminants may collect, and to facilitate cleaning and maintenance of the 
service fixture.  Faucet and valve handles shall be hooded to cover the 
valve stem and top surface of the packing nut or bonnet.  The valve stem 
shall not be exposed to view as the faucet or valve is opened and closed. 

 
4. Installation: Lab casework contractor shall furnish all laboratory plumbing 

and electrical fittings specified, but these shall be turned over to the Division 
22, 23 and 26 contractor for installation. 

 
B. Finish: 
 

1.  Chrome: All laboratory service fittings (except fittings inside fume hoods) 
and emergency eyewash and shower equipment shall be furnished with a 
chrome-plated finish with clear epoxy coating.  All exposed surfaces shall 
be polished and buffed, then electroplated with one layer of nickel and one 
layer of chrome.  Following plating, clear epoxy coating shall be applied to 
all exposed surfaces and then baked to permit curing.  Surfaces shall have 
a minimum thickness of 2 mils. 

 
2. Performance: All coating material shall meet the following tests for chemical 

resistance: 
 

a. Fume test: Suspend coated samples in a container at least 6 CF 
capacity approximately 12” above open beakers, each containing 100 
cc of 70% nitric acid, 94% sulfuric acid and 35% hydrochloric acid, 
respectively.  After exposure to these fumes for 150 hours, the finish on 
the samples shall show no discoloration, disintegration or other effects. 

 
b. Direct application test: Subject coated samples to the direct action of 

the following reagents and solvents at a temperature of 25 degrees C 
dropping from a burette at a rate of 60 drops per minute for 10 minutes. 

 
Acetone, Carbon Tetrachloride, Ethyl Alcohol, Glacial & 
Acedic Acid         99.5% 
Hydrochloric Acid       38% 
Mineral Oil, Nitric Acid      70% 
Sodium Hydroxide       50% 
Sulfuric Acid, Toluene & Zinc Chloride-Saturated   92% 
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Finish on samples shall not rupture, though slight discoloration or possible 
softening is possible. 
 

C. Water Service Fittings: Provide deck mounted plumbing service fittings at 
laboratory sinks as follows: 

 
1. Provide deck mounted mixing faucet with deck mounted 4” blade handles 

and 8” swinging goosenecks with vacuum breakers. Provide model # 
CT2224-8VB with integral vacuum breaker as manufactured by Watersaver-
Colortech,  or other manufacturers. Provide standard aerator type of fitting 
on each faucet.  The water faucets and valves shall be fully assembled and 
individually tested at the factory.  Fixtures shall be factory tested at 100 psi 
to withstand 80 psi working pressure.  Water service faucets and valves 
shall have renewable unit containing all working parts subject to wear, 
including replaceable stainless steel seat.  All water service fixtures shall 
meet the requirements of ANSI/ASME A112.18.1M-1989 and be certified by 
CSA under standard CAN/CSA B.125.M89. 

 
2. Goosenecks shall have a separate outlet coupling with a 3/8” IPS female 

thread securely brazed to the gooseneck for attachment of serrated hose 
ends, aspirators and other outlet fittings.  Provide each rigid gooseneck with 
standard aerator type of fitting installed on each faucet.  Additionally, 
provide 1-loose 3/8” IPS male inlet thread that the Owner can use in the 
future to be threaded directly into the faucet. 

 
3. Provide vacuum breakers integral with the gooseneck. Vacuum breakers 

shall have a forged brass body, a renewable seat and an ultra light float cup 
with a silicone gasket for fine flow control.  Vacuum breakers shall not spill 
over at low water volume.  Vacuum breakers shall be certified by ASSE 
under standard 1001. 

 
4. Handles:  All water service fittings shall be provided with separate deck 

mounted faucets with horizontal acting wrist blade handles conforming to 
ADA Accessibility Standards.  Faucet design shall be compatible with the 
foot pedal water delivery system specified in this section. 

 
5. Hands-Free Fittings as Scheduled: Faucets shall be provided with hands 

free operation, using foot pedal operated devices, at locations as indicated 
in the Laboratory Sink Schedule, either foot pedal operated or infrared 
operated as scheduled.   

 
a. Foot pedal operated faucets: Provide model # CT2224TWI-8VBL3001LP 

with integral vacuum breaker as manufactured by Watersaver-Colortech 
or equal products by other manufacturers. Refer to plumbing drawings for 
plumbing work associated with piping. All sinks with hands free devices 
shall also have standard faucets to enable persons to manually adjust hot 
and cold water temperature.  Lab casework manufacturer shall coordinate 
and prep all casework as required for the installation of foot pedal fittings 
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and plumbing.  Deck mounted water fittings with the foot pedal operation 
shall match the appearance of those at other locations.  Provide with deck 
mounted 4” blade handles and 8” goosenecks with vacuum breakers and 
standard aerator. Provide painted steel cover over the exposed piping 
within the sink base cabinet to conceal the exposed piping. 

 
b. Infrared operated faucets: Provide model # CT4554-8VB as manufactured 

by Watersaver-Colortech, with transformer that plugs into an electrical 
outlet under the counter, or equal products by other manufacturers. Refer 
to plumbing drawings for plumbing work associated with piping. All sinks 
with hands free devices shall also have standard faucets to enable 
persons to manually adjust hot and cold water temperature.  Lab 
casework manufacturer shall coordinate and prep all casework as 
required for the installation of foot pedal fittings and plumbing.  Deck 
mounted water fittings with the infrared operation shall match the 
appearance of those at other locations. Provide with deck mounted 4” 
blade handles and 8”goosenecks with vacuum breakers and standard 
aerator. 

 
6. Pure Water fittings: Watersaver CT7833 non-recirculating pure water fitting 

with all polypropylene internal construction, rated for 80 psi water pressure. 
Furnished by the lab casework contractor and installed by the pure water 
contractor. 

 
7. Commercial Gooseneck Sprayer Assembly: Provide pre-rinse unit with 

spring action gooseneck and back flow preventer, model #B-0133-B with B-
044-VP stainless steel hose with backflow preventor, manufactured by T&S, 
or Watersaver-Colortech model CTPR411-110.  Provide all mounting 
brackets as required for the complete installation.  Other equal products by 
other manufacturers will be acceptable. 

 
D. Needle Valves (Laboratory Compressed Air): Provide service fittings as follows: 

Model # CT2880-231WSA by Watersaver-Colortech;  
 

1. Deck mounted turret base with single straight pattern laboratory needle 
valve and mounting shank: Unit shall have stop valve and regulating flow 
valve.  Unit shall have forged brass body with 3/8” IPS female outlet for 
attachment of serrated hose ends, quick disconnects or other outlet fittings.  
Valves shall have a self-centering replaceable stainless steel floating cone 
and a replaceable brass valve seat.  Needle valves shall be fully assembled 
and individually tested at 300-psi helium under water.  Maximum working 
pressure shall be 125-psi pressure. 

 
2. Provide unit with provisions to accept 1/8” ø instrument piping. 
 
3. Spare fittings: In addition to those gas service fittings shown in the 

drawings, provide 8 additional spare units, delivered to the Owner in 
unopened containers. 
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4. Provide in single, angled or 180º fittings as required for bench situations. 
 

 
E. Fine Control Needle Valves (5.0 Ultra High Purity Laboratory Instrument Gas 

Service Fittings) Provide service fittings as follows: Model # CT2873-772WSA by 
Watersaver-Colortech for all Hydrogen (H), Helium (He), Nitrogen (N) and Zero Air 
(LA) and Spare (SP);  or model # 02413003 by Broen for all gases. 

 
1. Deck mounted single pressure regulating turret with straight pattern 

laboratory fine control needle valve: Unit shall have stop valve, fine tune 
regulating flow valve and integral gauge.  Unit shall have forged brass body 
with 3/8” IPS female outlet for attachment of serrated hose ends, quick 
disconnects or other outlet fittings.  Valves shall have a self centering 
replaceable stainless steel floating cone and a replaceable brass valve seat 
with a .125” diameter orifice, and stainless steel diaphragms.  Fine control 
needle valves shall be fully assembled and individually tested at 300-psi 
helium under water.  Maximum working pressure shall be 200-psi pressure. 

 
2. Inlet pressure: 400-psig max. 
 
3. Outlet pressure: 0-125 psig 
 
4. Gauge: 0-200 psig 
 
5. Regulator type: Single stage non-relieving with stainless steel diaphragm. 
 
6. Provide unit with quick disconnect fitting BO188, with provisions to accept 1/8” 

ø instrument  piping. 
 
7. Clean, and seal fittings to 5-9’s (99.999%) purity.  Deliver capped and bagged. 
 
8. Spare fittings: In addition to those gas service fittings shown in the drawings, 

provide 8 additional spare units, delivered to the Owner in unopened 
containers. 

 
F. Combination emergency eyewash/shower units : 

 
1. Combination emergency shower/eyewash units:  
 

a) Floor mounted eye wash and emergency showers (ESEW-2): 
Watersaver model # SSBF909PCC, all polished chrome plated brass 
construction including top extension and shower head, barrier free unit. 
(Provide chrome escutcheon for base plate.) 

 
b) Swing Down Recessed eye wash and emergency showers with eyewash 

drain pan (ESEW-1): Watersaver model # SSBF2150 SS finish with 
chrome plated brass construction including top extension and shower 
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head, where swing down units are called for, pipe eyewash pan 
drainage to fully concealed sanitary waste system.  Do not discharge 
eyewash on to floor! 

 
2.  Provide units where shown in the lab casework drawings. All units shall 

comply with ADA for handicap accessibility.  Provide all signage required by 
ANSI and OSHA.  Water flow from units shall comply with ANSI Z358.1. 
Unit shall be capable of being operated by both hand and foot devices. 

 
3. Body shower component of the combination shower/eyewash shall provide 

sufficient flow with correct dispersion.  The operating system is to be a stay 
-open-ball-valve with rod operation.  The ball valve is to be replaceable 
without dismantling the entire shower.  Each shower shall be supplied with 
an international approved emergency symbol for easy identification as 
required by the Federal Occupational Safety and Health Administration. 
Showers to be tested at a minimum pressure of 100 psi before leaving the 
factory.  The base floor flange shall have 3 holes for secure mounting.  
Provide tailpiece assembly for the eyewash drain outlet, sized and 
configured to drain into the floor drain, and constructed of material matching 
the eyewash/shower unit. 

 
4. Eyewash component of the combination shower/eyewash unit shall have a 

self regulating flow control, a filter to remove debris from the water, and an 
integral flip-top dust cover.  The operating system is to be a hand activated 
push ‘stay-open-ball-valve’.  Eye washes to have a built-in ball valve or to 
be provided with a loose ball valve for correct flow regulation.  

 
5. All mixing valves shall be provided by Division 22.  
 
6. Provide a chrome-plated tailpiece at the base of ESEW-1.  Waste 

connections for ESEW-2 are concealed in wall. 
 

G. Deck mounted drench hose eyewash units (EW):  
 

1. Watersaver model # CTEW1022BP (@ right hand of sink).  Provide deck 
mounted drench hose eyewash units at lab sinks, where indicated, with in-
line vacuum breaker.  Unit shall have 2 gentle spray outlet heads. Provide 
all signage required by ANSI and OSHA. The design of these units and their 
water flow, shall comply with ANSI Z358.1 for dedicated eyewash 
equipment. All mixing valves shall be provided by Division 22. 

 
H. Color Coded Handles for service fittings, faucets and controls: Provide faucet 

and service fittings with color coded hooded handles, with entire removable 
screw-on type plastic discs with letter stamped on disc in contrasting color as 
scheduled below: 

 
SERVICE  HANDLE COLORS  DISC LETTERS 
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1. Gas   Dark Blue   Gas 
3. Compressed Air Orange    C-Air 
4. Cold Water  Dark Green   C.W. 
5. Hot Water  Red    H.W. 
6. Purified Water White    D.W.  
7. Nitrogen 5.0  Brown    N 
8. Nitrogen 4.0  Gray    N 
9. Hydrogen  Pink    H 
10. Argon  Violet    Ar 
11. Helium 4 & 5  Black    He 
12. Spare Gas  Light Green   SP 
13. Vacuum  Yellow    Vac 

 
I. Electrical fixtures and fittings: Lab casework manufacturer shall coordinate 

location of and prep all casework for installation of multi-outlet assemblies and 
other electrical work specified under Division 26.  All electrical work shall be by 
the electrical subcontractor. Material and installation shall be in strict adherence 
with the current edition of the National Electric Code of the National Fire 
Protection Association, and with requirements of all local regulatory authorities.  
All outlets must be grounded. 
 
1. Flush boxes: Galvanized steel, for duplex outlets. 
 
2. Task Lights: Specified by Division 26, provided by electrical contractor and 

delivered to the laboratory casework installer for on site setting of fixture to 
underside of upper cabinetry.  All wiring to be performed by the electrical 
contractor as specified by Division 26. 

 
2.13 LABORATORY CASEWORK ACCESSORIES 

 
A. Marble Balance Tables: Provide Danby Vermont Marble table in location 

indicated in drawings.  Size: 35” w x 31” h x 24” d. Color shall be coordinated 
with interior designer.  (Key Note 116) 

 
B. Pullout Writing Boards: Provide pullout-writing boards on full extension slides 

matching the draws at all locations noted.  Pullout boards shall match cabinetry. 
 
C. Key Case Cabinet: Provide manufacturer’s standard wall mounted key cabinet to 

match the type of lab casework being provided (wood or metal). Provide cabinet 
with 88 key hooks and number tags. Size: 12” w x 4” d x 31” h. 

 
D. Cord Hole Grommet: Provide cord grommet with a flange projecting 1/4” onto 

surrounding counter surface. 
1. Manufacturer: Rocklem 
2. Model: 91017, Black 
3. Size: Overall size: 3” diameter; hole size: 2 1/2”; slot size: 7/8”; depth: 5/8” 

 
2.14 CHEMICAL FUME HOODS: FISHER HAMILTON SAFEAIRE II FUME HOOD 
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A. Fume Hood General Design Requirements 
 

1. Intent and Function: Fume hoods shall function as ventilated, enclosed 
work-spaces, designed to capture, confine and exhaust chemical fumes, 
vapors and particulate matter produced or generated within the enclosure.  
Fume hoods shall be designed for consistent and safe airflow through the 
hood face.  Negative variations of face velocity shall not exceed 20% of the 
average face velocity at any designated measuring point as defined in this 
section. 

 
2. Work Area: Work area shall be defined as the area inside the 

superstructure from side to side and from face of baffle to the inside face of 
the sash, and from the working surface to a height of 28 inches. 

 
3. Illumination:  Average illumination of work area shall be minimum 80 foot-

candles at the fume hood work surface. 
 

4. Fume hood shall be designed to minimize static pressure loss with 
adequate slot area and bell shaped exhaust collar configuration..  Maximum 
average static pressure loss readings taken three diameters above the 
hood outlet from four points, 90 degrees apart, shall not exceed 0.5 inches 
w.g. with the following sash opening in the full open position as follows: 

 
Face Velocity - 18” sash opening 
 
100 FPM  

 
5. Static pressures and fume hood entry CFM are as given for each fume 

hood in the fume hood manufacturer’s product specifications/literature.  The 
standard governing this specification is the Safeaire Fume Hood by 
Hamilton Fisher and Supreme Air Fume Hood by  Kewaunee. 
 

6. Variable Air Volume Fume Hoods and Dedicated Low pH Acid Fume Hood: 
 

a. Fume hoods shall be variable air volume fume hoods with restricted 
bypass.  Fume hood FH6-3 for low pH acid ventilation shall be 
constant volume with dedicated direct exhaust. 

b. As sash is lowered on VAV fume hoods, face velocity shall remain 
constant at 100 ft. per min. (FPM).  When the sash is fully closed a 
minimum of 25% of the airflow will occur. The fume hood shall be 
equipped with a sash stop, which prevents the sash from opening 
beyond 18” high.  Sash stop may be released to allow the sash to be 
fully opened for the purpose of installing or dismantling apparatus only. 

 
7. At the specified open position the fume hood entry volume flow rate in cubic 

feet per minute (CFM) shall be approximately as follows, to be verified by 
the contractor based on actual manufacturer’s data: 
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FUME HOOD WIDTH             CFM 18” 

Opening  
a. 4-feet (vertical rising sash)     485 – 500 
b 5-feet (vertical rising sash)     650 - 660  
c. 6-feet (vertical rising sash)      785 - 800 
d. 8-feet (vertical rising sash)     1081 - 1100 
e. 4-feet floor mounted (vertical rising sash)   810 - 850 
 
 
FUME HOOD WIDTH CFM (Hopec IV)  Combination Sash 
 
a. 4-feet ADA (combination sash)     400 – 480 
b. 5-feet   ADA (combination sash)    550  - 650   
c. 6-feet ADA (combination sash)     720 - 780 
d. 8-feet ADA (combination sash)    1010 - 1100 
 

8. ADA compliant fume hoods: Provide the manufacturer’s standard ADA 
compliant fume hood where ADA hoods are indicated in the drawings.  
Specific requirements for ADA hoods, above and beyond the standard 
hood specification, are indicated in brackets  [  ], italicized and noted 
‘Special ADA Requirement’.  ADA Compliant hoods are designated in 
the drawings with ‘ADA’. 

 
9. Noise criteria: Test data of octave band analysis verifying hood is capable 

of a 50 NC value when connected to a 50 NC HVAC source.  Reading 
taken 3’ in front of open sash at 110 fpm face velocity. 

 
10. UL Label: Provide all units with approved UL 1805 labels or provide UL 

certification in field. All hoods must be UL certified and labeled as such. (UL 
1805 is now the standard for fume hood certification. UL 1805 covers not 
just electricals, but construction and airflow standards for fume hoods.) 

 
B. Fume Hood Liner Surface Finish Performance Requirements 
 

1. Fume hood liner shall be either stainless steel or polyresin material per the 
fume hood schedule given in the drawings. Liners shall conform to physical 
properties and test results in accordance with the testing procedures 
described below: 

 
2. Test Procedure No. 1 - Spills and Splashes (factory test): 

 
a. Suspend in a vertical plane a 42" (horizontal) by 12" (vertical) panel di-

vided into 3/4" wide vertical columns, each column numbered 1 
through 49. 

 
b. Apply five drops of each reagent listed with an eye dropper. 
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c. Apply liquid reagents at top of panel and allow to flow down full panel 
height.  (CAUTION!  Flush away any reagent drops.) 

 
 
3. Test Procedure No. 2 - Fumes and Gases: 

 
a. Divide 24" x 12" panel into 2" squares, each square numbered 1 

through 49. 
 
b. Place 25 milliliters of reagent into 100-milliliter beakers and position 

panel over beaker tops in the proper sequence.  Note:  Beaker pouring 
lip permits atmospheric oxygen to enter and participate in the reaction 
of the reagent fumes. 

 
4. After 24 hours remove panel, flush with water, clean with naphtha and 

detergent, rinse, wipe dry and evaluate. 
 

5. Evaluation ratings: Change in surface finish and function shall be described 
by the following ratings: 
 
a. No Effect: No detectable change in surface material. 
 
b. Excellent:  Slight detectable change in color or gloss, but no change to 

the function or life of the work surface material. 
 
c. Good:  Clearly discernible change in color or gloss, but no significant 

impairment of work surface function or life. 
 
d. Fair:  Objectionable change in appearance due to surface discoloration 

or etch, possibly resulting in deterioration of function over an extended 
period. 

 
e. Failure:  Pitting, cratering or erosion of work surface material; obvious 

and significant deterioration. 
 

6. Test Results: Polyresin Fume Hood Liner 
 

   Test procedure: 
1. Test No. 1 - Spills and Splashes: 

a. Suspend in a vertical plane a 42" (horizontal) by 12" 
(vertical) panel divided into 3/4" wide vertical columns, each 
column numbered 1 through 49. 

b. Apply five drops of each reagent listed with an eye dropper. 
c. Apply liquid reagents at top of panel and allow to flow down 

full panel height. (CAUTION!  Flush away any reagent 
drops.) 

 
2. Test No. 2 - Fumes and Gases: 
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a. Divide 24" x 12" panel into 2" squares, each square 
numbered 1 through 49. 

b. Place 25 milliliters of reagent into 100 milliliter beakers and 
position panel over beaker tops in the proper sequence.  
Note:  Beaker pouring lip permits atmospheric oxygen to 
enter and participate in the reaction of the reagent fumes. 

 
3. After 24 hours remove panel, flush with water, clean with naphtha 

and detergent, rinse, wipe dry and evaluate. 
 
Evaluation ratings:  Change in surface finish and function shall be 
described by the following ratings: 
1. No Effect:  No detectable change in surface material. 
 
2. Excellent:  Slight detectable change in color or gloss, but no 

change to the function or life of the work surface material. 
 
3. Good:  Clearly discernible change in color or gloss, but no 

significant impairment of work surface function or life. 
 
4. Fair:  Objectionable change in appearance due to surface 

discoloration or etch, possibly resulting in deterioration of function 
over an     extended period. 

 
5. Failure:  Pitting, cratering or erosion of work surface material; 

obvious and significant deterioration. 
 
   Test Results:  "P" Fume Hood Liner 

 
         REAGENT LIST            Test No. 1            Test No. 2 
    Concentrations by Weight           Rating Spills       Fumes    
 
   1. Sodium Hydroxide Flake     ---  No Effect 
   2. Sodium Hydroxide, 40%   Excellent No Effect 
   3. Sodium Hydroxide, 20%   Excellent No Effect 
   4. Sodium Hydroxide, 10%   Excellent No Effect 
   5. Ammonium Hydroxide, 28%  No Effect No Effect 
   6. Eldorado - Plus (Solution)   No Effect No Effect 
   7. Chloroform     Excellent No Effect 
   8. LpH SE (Solution)    No Effect No Effect 
   9. Trichloroethylene    Excellent No Effect 
   10. Monochlorobenzene   Excellent No Effect 
   11. Tincture of Iodine    Excellent Excellent 
   12. Methyl Alcohol    No Effect No Effect 
   13. Ethyl Alcohol     No Effect No Effect 
   14. Butyl Alcohol     No Effect No Effect 
   15. Phenol, 85%     Excellent No Effect 
    16. Cresol      Excellent No Effect 
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   17. Sodium Sulfide, Saturated   Good  No Effect 
   18. Furfural     Fair  No Effect 
   19. Dioxane     No Effect No Effect 
   20. Zinc Chloride, Saturated   No Effect No Effect 
   21. Benzene     Excellent No Effect 
   22. Toluene     Excellent No Effect 
   23. Xylene     Excellent No Effect 
   24. Gasoline     Excellent No Effect 
   25. Naphthalene     Excellent No Effect 
   26. Methyl Ethyl Ketone    Excellent No Effect 
   27. Acetone     Excellent No Effect 
   28. Ethyl Acetate     Excellent No Effect 
   29. Amyl Acetate     Excellent No Effect 
   30. Ethyl Ether     Excellent No Effect 
   31. Silver Nitrate, 10%    Good  No Effect 
   32. Di Methyl Formamide   No Effect Excellent 
   33. Formaldehyde, 37%    No Effect No Effect 
   34. Formic Acid, 88%    No Effect No Effect 
   35. Acetic Acid, Glacial    No Effect No Effect 
   36. Dichloro Acetic Acid, 93%   Excellent Excellent 
   37. Chromic Acid, Saturated   Good  No Effect 
   38. Phosphoric Acid, 85%   No Effect No Effect 
   39. Sulfuric Acid, 33%    No Effect No Effect 
   40. Sulfuric Acid, 77%    Excellent No Effect 
   41. Sulfuric Acid, 93%    Good  No Effect 
   42. Hydrogen Peroxide, 30%   No Effect No Effect 
   43. Acid Dichromate    Excellent No Effect 
   44. Nitric Acid, 20%    Excellent No Effect 
   45. Nitric Acid, 30%    Excellent No Effect 
   46. 40 & 47 Equal Parts    Excellent Good 
   47. Nitric Acid, 70%    Excellent  Good 
   48. Hydrochloric Acid, 37%   No Effect Excellent 

 49. Hydrofluoric Acid, 48%   No Effect Failure 
 

7. Physical properties: 
 

a. Reinforced polyester panels and epoxy resin, smooth finish and white 
color in final appearance. 

 
b. Flexural strength:  14,000 psi 
 
c. Flame spread:  6 or less per U.L. 723 and ASTM E84-80 

 
C. Fume Hood Materials 
 

1. Steel:  High quality, cold rolled, mild steel meeting requirements of ASTM A-
366; gauges U.S. Standard. 
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2. Stainless steel:  Type 304, gauges U.S. Standard. 
 
3. Ceiling closure panels:  Minimum 18 gauge, finish to match hood exterior. 
 
4. Bypass grilles:  Low resistant type, 18-gauge steel, upward directional lou-

vers. 
 
5. Safety glass: 7/32" thick laminated safety glass 
 
6. Sash belt: Stainless steel cable. 
 
7. Sash guides: Corrosion resistant polyvinyl chloride. 
 
8. Pulley assembly for sash cable:  2" diameter, zinc dichromate finish, ball 

bearing type, with cable retaining device. 
 
9. Sash pull: Full width corrosion resistant plastic, stainless steel, or steel with 

chemical resistant powder coating. 
 
10. Gaskets:  70 durometer PVC for interior access panels.  Gasket interior ac-

cess panels to eliminate air leakage and to retain liquids inside hood. 
 
11. Fastenings: 
 

a. Exterior structural member’s attachments: Sheet metal screws, zinc 
plated. 

 
b. Interior fastening devices: Concealed. Exposed screws not acceptable. 
 
c. Exterior panel member fastening devices: Concealed corrosion 

resistant non-metallic material.  Exposed screws not acceptable. 
 

12. Instruction plate: Corrosion resistant or plastic plate attached to the fume 
hood exterior with condensed information covering recommended locations 
for apparatus and accessories, baffle settings and use of sash. 

 
 

D. Fume Hood Construction 
 

1. Superstructure:  Rigid, self-supporting assembly of double wall construction, 
maximum 4-7/8" thick. 

 
a. Wall shall consist of a 18 GA. sheet steel outer shell and a corrosion 

resistant inner liner, and shall house and conceal steel framing 
members, attaching brackets and remote operating service fixture 
mechanisms and services.  Panels must be attached to a full frame 
construction, minimum 14 gauge galvanized members.  Panels and 
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brackets attached to eliminate screw heads and metallic bracketry 
from hood interior. 

 
b. Access to fixture valves concealed in wall provided by exterior remov-

able access panels, gasketed access panels on the inside liner walls, 
or through removable front posts. 

 
c. Supporting frames:  Where cabinets are scheduled beneath fume 

hoods, fume hood shall rest on and be anchored to base cabinetry 
designed to support the fume hoods.  Where cabinets are not 
scheduled beneath fume hoods, provide the manufacturer’s standard 
tubular steel table frame with apron panel designed to support fume 
hoods, and provide unencumbered knee space beneath hoods.   At 
fume hoods and apron depth to be ADA complaint. 

 
2. Ceiling Skirt Enclosures: Provide ceiling skirt enclosure panels from top of 

hood extending up to the ceiling,  terminating 3/4” below ceiling system.  
Provide an access panel in the ceiling enclosure, located below the ceiling, 
with thumbscrews to permit ease of accessibility to the space above the 
fume hood for maintenance purposes. 

 
3. Seismic Restraints: The hood manufacturer shall provide with the hoods all 

anchorage devices, including special legs and or braces, for seismic 
restraint of hoods to satisfy all governing code requirements for seismic 
anchorage of equipment.  Provide all seismic details with hood submittals 
indicating required wall construction such as wall stud size and gauge, point 
loads, etc. 

 
4. Color: All painted surfaces, including ceiling enclosures, shall be provided 

from manufacturers standard colors as selected by the architect. 
 

5. Exhaust outlet: 
 

a. Rectangular with ends radiused, bell shaped and flanged, 18 gauge 
stainless steel exhaust collars welded in place. 

 
b. Fume hood manufacturer shall provide and install a rectangular to 

round stainless steel transition duct between the top of the fume hood 
and the exhaust duct. Coordinate outlet size(s) with ductwork installer.  
Connection of the exhaust duct to the fume hood transition piece shall 
be by the ductwork installer. 

 
6. Access opening perimeter: Air foil or streamlined shape with all right angle 

corners radiused or angled.  Bottom horizontal foil shall provide nominal 
one-inch bypass when sash is in the closed position.  Bottom foil shall be 
removable without use of special tools.  Bottom foil shall provide access 
areas for electrical cords.  Bottom foil: stainless steel to increase acid and 
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abrasion resistance.  Air foil and sill to extend no more than 1.5” in front of 
work surface to provide maximum aisle space and allow deeper usage. 

 
[Access opening perimeter - Special ADA requirement: Top and sides of 
face opening to be radiused or angled.  Bottom horizontal bypass shall 
provide clearance for pass through of 1-1/2” diameter hospital grade plug. 
Bottom horizontal foil shall provide bypass when sash is in the closed 
position.  Bottom: Hinged to provide access for cleaning of containment 
trough.  Bottom foil: Flush with interior work surface.  Foils that extend 
above the work surface height are not acceptable.  Containment trough: 
Designed to provide secondary containment in the event a spill escapes the 
primary containment dish top.  Bottom trough: Stainless steel with black 
powder coating to provide maximum acid and abrasion resistance.  Trough 
shall have drain capabilities.] 

 
7. Fume hood sash and special controls:  
 

a. Sash at all fume hoods except ADA fume hoods, shall be full view 
type, vertical rising sash, with clear, unobstructed, side to side view of 
fume hood interior and service fixture connections.  Sash shall be 
equipped with automatic sash closer.  All ADA fume hoods shall have 
a combination sash. 

 
b. Bottom sash rail: 2" maximum, 18-gauge steel with powder coating 

finish.  Provide integral formed, flush pull the full width of bottom rail. 
 
c. Laminated safety glass: Set safety glass into rails in deep form, 

extruded polyvinyl chloride or neoprene glazing channels. 
 
d. Counter balance system: Single weight, pulley, cable, counter balance 

system which prevents sash tilting and permits one finger operation at 
any point along full width pull.  Design system to hold sash at any po-
sition without creep and to prevent sash drop in the event of cable fail-
ure.  Maximum 7 pounds pull required to raise or lower sash 
throughout its full length of travel.   

 
e. Open and close sash against rubber bumper stops. Sash shall lock 

into place with manual override. 
 
f. Align top of the bottom sash rail flush with the hood interior work 

surface in closed position.  Construct sash frame in a manner that will 
not require user to reach over the sash frame. 

 
g. Fume Hood Sash Position Sensors or face velocity sensors: Sash 

position sensors or face velocity sensors are specified in Division 22 
and 23. The fume hood manufacture shall provide the appropriately 
sized cutout in the correct location to accept the sensors and monitor. 
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Sash or face velocity sensors shall be provided as specified in Division 
22 and 23. 

 
manufacturer and the Division 22 and 23  subcontractor shall 
coordinate all installation requirements, interfaces and wiring with 
Division 22 and 23.   
 

h. Fume Hood Occupancy Sensors: Occupancy sensors are specified in 
Division 22 and 23, and are to be furnished by the Division 22 and 23  
subcontractor who shall ship these components to the fume hood 
manufacturer.  Occupancy sensors shall be installed as part of the 
fume hood by the fume hood manufacturer. Prior to factory installation, 
the fume hood manufacturer and controls contractor shall coordinate 
all installation requirements, interfaces and wiring with Divisions 22, 23 
and 26. 

 
Occupancy Sensors shall measure the presence of a person in front of 
the fume hood and control the sash by automatically closing the sash if 
no occupancy is monitored for a period of time to be determined by the 
architect. 

 
i. Airfoil shall be ergonomically designed to be almost level with work 

surface, but angled slightly to prevent items being set on air foil. Air foil 
shall pivot to allow a hospital grade 20 amp plug cord without 
obstruction of worksurface. 

 
[Fume hood sash- Special ADA requirement: Tempered safety glass.  Full 
view type with clear, unobstructed, side to side view of fume hood interior 
and service fixture connections. 

 
a. Bottom sash rail: 2" main frame section, 16-gauge steel with powder 

coating finish.  Provide integral form, flush pull, the full width of bottom 
rail. 

 
b. Set safety glass into rails in deep form, extruded polyvinyl chloride or 

neoprene glazing channels. 
 
c. Counter balance system: Single weight, pulley, cable, counter balance 

system which prevents sash tilting and permits one finger operation at 
any point along full width pull.  Design system to hold sash at any po-
sition without creep and to prevent sash drop in the event of cable fail-
ure.  Maximum 7 pounds pull required to raise or lower sash 
throughout its full length of travel.  

 
d. Sash: Combination, horizontal and vertical.  5’ hood shall have 2 

horizontal sliding panels.  6’ and 8’ hoods shall have 4 horizontal 
sliding panels.  Sash shall provide a maximum 28” sash opening when 
raised.  Top 10” of sash must be a fixed viewing panel. 
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e. Open and close sash against rubber bumper stops. Sash shall lock 

into place with manual override. 
 
f. Align top of the bottom sash rail flush with the hood interior work 

surface in closed position.  Construct sash frame in a manner that will 
not require user to reach over the sash frame. 

 
g. Fume Hood Special Controls: Same as above for standard (non- ADA) 

fume hood. 
 
8. Safety Monitor/Alarm System (which monitors and displays face velocity 

and provides audible and visual alarm if face velocity drops below 75 FPM 
or rises above 125 fpm):  

 
a. Furnished by Division 22 and 23  and installed by Division 123450 

fume hood manufacturer). Prior to factory installation, the fume hood 
manufacturer, Division 22 and 23  contractor and controls contractor 
shall coordinate all installation requirements, interfaces and wiring.  
Fume hood manufacturer shall prep fume hoods for sash alarms, 
alarm contacts,  pressure switches and monitors in factory. 

 
b. Calibration: Primary calibration of the hood is the responsibility of the 

fume hood manufacturer, to be accomplished in the field.  Calibration 
is required following hood installation and balancing of all HVAC 
systems, supply and exhaust.  (Secondary calibration has been factory 
set into the alarm’s memory only to determine that the alarm is 
functional and ready for shipment.) Balancing of exhaust system and 
fume hoods is by Division 22 and 23  contractor. 

 
 
c. Alarm signal: Refer to Division 22 and 23. (System which permits 

users to routinely or easily reset alarm signal points or turn off power to 
the unit is not acceptable.) 
 

d. Test circuit shall be provided to verify proper Safety Monitor operation. 
 
e. Electrical rating: Maximum 12 VDC, and a maximum current rating of 

200 MA. 
 

f. Hood manufacturer shall be responsible for providing all required 
accessories, mounting hardware, tubing, adapters, power supplies, 
etc. as required for a complete and fully operational system. 

 
g. Low flow alarm at unoccupied mode: The fume hood shall be provided 

with the necessary provisions to be tied to the Owner’s energy 
management system with the capability of automatically disabling the 
low flow alarm during the unoccupied mode. 
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h. Battery pack: Provide battery pack to supply power to the Safety 

Monitor for 24 hours in the event of an electrical power failure. 
 

9. Sash monitor/alarm system: Provide vertical sash alarm system, which 
monitors vertical sash travel.  Raising of sash above the sash stop position, 
shall trigger audible and visual signal.  The fume hood sash monitor/alarm 
system shall also be interfaced with the building energy management 
controls system to avoid going into the alarm mode during the unoccupied 
mode.  

 
[Special ADA requirement: Alarms shall consist of silence switch to 
deactivate audible, located to be reachable by able bodied and 
handicapped individuals.] 

 
10. Pre-wired & Pre-plumbed fume hoods:  
 

a. All electrical components and controls components within the fume 
hood shall be pre-wired to a junction box located within the top of the 
hood, allowing for single connections to the power or controls source, 
by Division 26. Extend prewired components 8” above the fume hood. 

 
b. Fume hoods shall be pre-plumbed allowing for a single connection for 

each service to its respective utility, for connection by Division 22 and 
23. Extend pre-plumbed components 8” above the fume hood. 

 
 
11. Acid storage cabinet bypass ventilation: Fume hoods shall include a vent 

riser, provided and installed by the fume hood manufacturer, located 
between the sidewall liner and the exterior face of the superstructure for the 
purpose of venting the acid storage base cabinets.  Vent risers shall extend 
from the base cabinet to the exhaust duct above the fume hood.  Material 
and size of vent riser shall be determined by the fume hood manufacturer, 
and shall be in compliance with applicable reference standards, codes and 
regulations.  Connections of the vent riser to the base cabinet shall be by 
the fume hood installer. Connection to the duct above the fume hood shall 
be by the mechanical contractor. Venting shall provide for approximately 10 
air changes per hour in each unit. 

 
12. Fire Extinguisher: Provide fume hoods with UL listed dry chemical fire 

extinguisher, ADX Model 1131.  Unit shall contain 8 lbs. of ABC dry 
chemical in stainless steel cylinder mounted on top of hood. Unit shall have 
spray head projecting through ceiling of hood to interior and shall have 
fusible link designed to activate unit when interior temperature of hood 
reaches 200 degrees F.  1 unit for hoods 6’ or less in width, 2 units for 8’ 
wide hoods. Provide pressure activated switch and contacts as required to 
permit fire extinguisher system to be tied into the building fire alarm system. 
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13. Fume Hood Liner: Polyresin or equal product: smooth finish and white color 
in appearance.  Flexural strength: 14,000 psi. Flame spread: 15 or less per 
UL 723 and ASTM E84-98. 
 

14. Baffles:  Baffles providing controlled air vectors into and through the fume 
hood shall be fabricated of the same material as the liner.  Provide exhaust 
slots full height on vertical sides of the baffle with upper and lower slots ad-
justable.  Provide fixed, permanently open horizontal slot 17" above the 
work surface.  Minimum height of 19" for interior workspace is required at 
the extreme upper portion of the fume hood to provide maximum interior 
work area.  All baffle support brackets to be non-metallic. 
 
a.  Screen: Provide perforated stainless steel screen, consisting of a 

stainless steel wire mesh with 7/8” mesh size, applied with a urethane 
powder coated acid resistant finish.  Locate screen at back baffle area 
to prevent small evidential articles from being swept up into the 
exhaust system. 

 
15. Remote baffle adjustment: Single point control operated from front of hood, 

accomplished while hood is in use without disturbing apparatus, and 
permitting setting for (1) high thermal loading, (2) heavier than air gasses or 
fumes generated near work surface, and (3) normal or average operation. 

 
[Remote baffle adjustment - Special ADA Requirement: Instantaneous, one-
handed single point control operated from front of hood, accomplished while 
hood is in use without disturbing apparatus, and permitting setting for (1) 
high thermal loading, (2) heavier than air gasses or fumes generated near 
work surface, and (3) normal or average operation. 

 
16. Plumbing Service fixtures and fittings: Color-coded outlets at hose nozzle 

outlets and valves mounted inside the fume hood and controlled from the 
exterior with color-coded index handles.  Color-coding to be same as 
laboratory service fittings specified elsewhere in this specification. 

 
a. Needle Valves: Needle point type with self-centering cone tip and seat 

of hardened stainless steel.  Tip and seat shall be removable and 
replaceable. Provide needle valve on nitrogen valves, where required, 
to regulate gas pressure down to 0-50 psi. 

 
b Provide piping for all service fittings from valve to outlet: Copper for 

water, air and vacuum, and type L oxy cleaned hard copper with brass 
compression fittings at gas services. 

 
c. Fume hoods shall be pre-plumbed allowing for a single connection for 

each service to its respective utility, except for treated water systems, 
which shall be provided in totality under Division 22 and 23.  
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d. Fixtures exposed to hood interior: Brass with chemically resistant 
coating, color-coded per service. 

 
e. Remote control handles: Easy to grasp plastic hooded handles, color-

coded per service. 
 
f. Cupsinks:  Epoxy resin, integrally molded from modified thermosetting 

epoxy resin, the same color as the worktop, specially compounded and 
oven cured.  Cove inside corners and pitch bottom to threaded drain 
outlet.  Size:  Oval, 3" x 6" x 6" deep.  Coordinate location of cupsinks 
in fume hoods installed over solvent storage cabinets. Each cupsink 
shall be provided with a removable drop-in stainless steel perforated 
grate that when in place is flush with the adjacent counter surface. 

 
g. Services:  Provide as scheduled.  All outlets shall have detachable 

serrated outlet nozzles. 
 
h. Fittings are to be constructed to operate with the following maximum 

working pressure without leak or failure.  All outlets shall be front 
loaded for ease of access and maintenance at point of use. Provide 
two fittings for each faucet in each fume hood; one to be a detachable 
serrated nozzle and one to be the standard aerator type of fitting.  
Install the aerator type of fitting and place the serrated fitting in an 
unopened container inside the fume hood. 

 
1. Water fittings: 150 psi 
2. Lab gases: 300 psi 

 
i. Special ADA requirement: Locate services to be reachable by both an 

able bodied as well as wheel chair bound individual. 
 
j. Treated water faucets, fittings and all plumbing associated with treated 

water systems shall be provided under Division 22 and 23.  The 
laboratory casework and fume hood contractor shall coordinate the 
fume hood design and construction with the contractor responsible for 
the treated water system. 

 
17. Hood light fixture: Two lamp, rapid start, UL listed fluorescent light fixture 

with sound rated ballast installed on exterior of roof.  Provide safety glass 
panel cemented and sealed to the hood roof.  Light fixture shall be external 
to, and sealed from, the fume hood cavity. 

 
a. Interior of fixture: White, high reflecting plastic enamel. 
 
b. Size of fixture: Largest possible up to 48" with superstructures up to 6 

feet.  Provide two 36” fixtures for hoods with eight-foot superstructure. 
 
c. Include lamps with fixtures. 
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d. Illumination level: 80 foot-candles at work surface level. 
 
e. At explosion proof fume hoods provide incandescent explosion proof 

light: 4.5” hubs; without guard. UL listed code 844, up to 250 volts, fits 
all incandescent bulbs up to 300 watts PS25.  Lamp compartment shall 
be factory sealed from wiring chamber, Cast aluminum housing, head, 
and impact resistant globe. 

 
e. Special ADA requirement: Switch reachable by both an able bodied as 

well as wheel chair bound individual. 
 

18. Electrical services: Three wire grounding type GFI receptacles rated at 120 
VAC at 20 amperes, gray acid resistant thermoplastic.  Flush plates: Type 
302 stainless steel.  Provide two factory installed duplex outlets per hood, 
one on each post outside of fume hood cavity. All electrical devices 
provided by fume hood manufacture shall be by the same manufacture as 
provided by the Electrical Contractor. Fume hoods shall be prewired to top 
of hood. 

 
a.  At explosion proof fume hoods provide explosion proof tumbler 

switches, front loaded, malleable iron body and cover, dust ignition 
proof, 20 amp, 120-277 VAC, 1 HP at 120VAC; 2 HP at 240 VAC. 1-
pole switch, single gang, dead-end 1/2” hub size. 

 
b.  At explosion proof fume hoods provide explosion proof receptacles; 

aluminum receptacle and malleable iron mounting box, 20 amp, 125 
VAC, 1 HP. Single gang, 2 wire, 3 pole, 1/2” hub size (one opening).  
Class 1, groups C&D, Class II, Groups F&G, Class III. Additionally, 
provide two plugs acceptable for use with the explosion proof outlets. 

 
19.  Work surfaces in fume hoods: 
 

a.  Epoxy Resin to match adjacent laboratory counter top color.  1-1/4” 
thick surface, dished a nominal one-half inch to contain spills.  Front 
raised no more than 1/2”. Worktops to incorporate a secondary trough 
flush with work surface to allow for additional spill containment not 
secured by dished work surface alone. 

 
b.  Sinks in Fume Hoods, where called for, shall be epoxy resin lab sink, 

matching color of adjacent countertop color, with  perforated stainless 
steel cover, fitted flush to top of work surface.  Provide thumb hole for 
easy removal of stainless steel cover.  Provide sink with water fittings 
and strainer to match those at standard lab sinks. 

 
E. ADA Base Cabinets - Special ADA requirement: 
 

1. For use at fume hoods indicated in the drawings to be ADA compliant units. 



Unified State Laboratory Module 2  BID SET | April 21, 2014 
DFCM Project #13020300 
 

LABORATORY CASEWORK, FUME HOODS and FIXTURES 12 34 50-52 
 

 
2. Provide base cabinets to locate work surface at a nominal 34” working 

height.   
 
a.  Outer base cabinets: Acid storage units. 

 
1.  Construct units to allow access for forwarded-mounted cupsink 

locations. 
 
2. Line cabinets with 1/4” thick acid resistant Portland cement fume 

hood liner. 
 
3. Bypass vent cabinets as indicated in section titled ‘Base cabinet 

ventilation’ above. 
 
4. Units shall contain a bottom tray on full extension guides to allow 

tray to be totally pulled out of unit for access.  Tray shall support a 
50-lb. load. 

 
b.  Base Cabinets: Cold rolled, steel construction following standard 

cabinet specification guidelines.  Finish: Match standard base 
cabinets. 

 
F. Metal Finish: Finish performance requirements shall be the same as previously 

specified for painted steel casework. 
 

1. Preparation:  Spray clean metal with a heated cleaner/phosphate solution, 
pretreat with iron phosphate spray, water rinse, and neutral final seal.  
Immediately dry in heated ovens, gradually cooled, prior to application of 
finish. 

 
2. Application:  Electrostatically apply powder coat of selected and bake in 

controlled high temperature oven to assure a smooth, hard satin finish.  
Surfaces shall have a chemical resistant, high-grade laboratory furniture 
quality finish of the following thickness: 

 
a. Exterior and interior surfaces exposed to view: 1.5 mil average and 1.2 

mil minimum. 
 
b. Backs of cabinets and other surfaces not exposed to view: 1.0 mil 

average. 
 

3. Color: Color of fume hood and ceiling enclosures shall be selected by 
architect from manufacturers standard line of colors. 
 

G. Quality Control Testing of Fume Hood Performance (Factory & Field Testing) 
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1. Factory Testing: Evaluation of manufacturer's standard product shall take 
place in manufacturer's own test facility, with testing personnel, samples, 
apparatus, instruments, and test materials supplied by the manufacturer at 
no cost to the Owner.  Perform factory testing in accordance with ASHRAE 
110-95. 

 
2. Submit test report consisting of the following test parameters and 

equipment for each hood width and configuration specified. 
 
3. Hood shall achieve a rating of 4.0 AM 0.05 PPM or better, tested to 

ASHRAE-110-R. 
 
4. Factory Test facility: Sufficient size to provide unobstructed clearance of five 

feet each side and ten feet in front of fume hood.  Provide make-up air to 
replace room air exhausted through fume hood and to obtain a negative 
0.2" w.g. room pressure.  Introduce make-up air in a manner that minimizes 
drafts in front of hood to less than 20% of the face velocity.  Connect 100 
feet per minute air velocity through face of fume hood.  Adjustment in 
blower shall vary face velocity down to 75 feet per minute. 

 
a. Examine facility to verify conformance to the requirements of this Sec-

tion. 
 
b. Test room shall be isolated from all personnel during test procedure. 

 
5. Testing equipment: 

 
a. Properly calibrated hot wire thermal anemometer probes equal to 

Sierra model 600-02; correlate with computer data acquisition format 
to provide simultaneous readings at all points. 

 
b. Pilot tube and inclined manometer with graduations no greater than 0.2 

inch of water, equal to F.W. Dwyer model 400.  Calibration curves 
based on 20.  Pilot traverse readings and correlated to a digital 
readout indicator to provide quick and accurate adjustment of airflows. 

 
c. Tracer gas: Sulfur hexafluoride supplied from a cylinder at a test flow 

rate of four liters per minute. 
 
d. Ejector system: Tracer gas ejector equal to IHE no. 525-014. Submit 

sufficient proof of ejector system calibration. 
 
e. Critical orifice: Sized to provide tracer gas at four liters per minute at 

an upstream pressure of 30 PSIG. 
 
f. Detection instruments: Ion track model 61 leak meter leak meter sulfur 

hexafluoride detector instrument. 
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g. Recorder with an accuracy better than plus or minus 0.5% of full scale. 
 
h. Three dimensional mannequin, overall height 67", clothed in a smock. 
 
i. Titanium tetrachloride glass modules.  CAUTION: Titanium tetrachlo-

ride is corrosive and irritating; skin contact or inhalation shall be 
avoided. 

 
j. One dozen 30-second smoke bombs. 
 
k. Minihelic dial type static pressure gauge. 

 
6. Preliminary Test and Data: 

 
a. Provide sketch of room indicating room layout, location of significant 

equipment, including test hood and other hoods.  Provide sketch of air 
supply system indicating type of supply fixtures. 

 
b. Reverse air flows and dead space: 

 
1. Swab strip of titanium tetrachloride along both walls and floor of 

hood in a line 6" behind and parallel to the hood face, and along 
the top of the face opening.  Swab an 8" diameter circle on the 
back of the hood.  All smoke should be carried to the back of the 
hood and exhausted. 

 
2. Test the operation of the bottom air bypass airfoil by running the 

cotton swab under the airfoil. 
 
3. If visible fumes flow out of the front of the hood, the hood fails the 

test and receives no rating. 
 

c. Face velocity measurements: Face velocity shall be determined by 
averaging minimum of four and maximum of eight readings at the hood 
face.  Take readings at center of a grid made up of sections of equal 
area across the top half of the face and sections of equal area across 
the bottom half of the face.  Take simultaneous readings at each point 
with a series of calibrated hot wire anemometers over a one-minute 
period of time.  Probes shall be correlated to a computer data 
acquisition package, which will provide an average of each reading 
over that one-minute period and also an overall average.  During the 
one-minute monitoring period, all velocities must automatically update 
average at a maximum of four-second intervals. 

 
7. Test Procedure: 

 
a. Check sash operation by moving sash through its full travel.  Verify 

that sash operation is smooth and easy, and that vertical rising sash 
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shall hold at any height without creeping up or down.  Position sash at 
the full open position for all subsequent tests. 

 
b. Measure exhaust airflow with the baffles positioned to give maximum 

airflow. Measure exhaust airflow with the baffles positioned to give 
minimum airflow.  Verify that the air volume at minimum airflow is not 
less than 95% of the exhaust air volume at maximum airflow.  Hoods 
exceeding this fail the test and receive no rating. 

 
c. Take a static pressure reading, using methods assuring an accurate 

reading, in an area of the ductwork no more than three feet nor less 
than one foot above the exhaust collar.  Static pressure loss shall not 
exceed values given under Design Requirements stated elsewhere in 
this Section. 

 
d. Install ejector in test positions.  For a typical bench-type hood, three 

positions are required: left, center and right as seen looking into the 
hood.  In the left position the ejector center line is 12" from the left in-
side wall of the hood; center position is equal distance form the inside 
sidewalls; and the right position is 12" from the right inside wall.  The 
ejector body is 6" in from the hood face in all positions.  Location of 
ejector may require modification for hoods of unusual dimensions. 

 
e. Install mannequin positioned in front of the hood, centered on the 

ejector. 
 
f. Fix detector probe in the region of the nose and mouth of the 

mannequin.  Take care that method of attachment of the probe does 
not interfere with the flow patterns around the mannequin.  Locate 
nose of the mannequin 9” in front of ejector (3” in front of sash). 

 
g. Open tracer gas block valve.  Correlate readings with a computer data 

acquisition package, which is capable of monitoring and visually 
recording a minimum of one reading per second for a minimal three 
minute time period at each of the three positions. 

 
h. The control level rating of the hood shall be the maximum of the three 

average values for the three test positions. 
 
i. Record performance rating of the fume hood as XXAMyyy, where XX 

equals the release rate in liters per minute (4.0) and AM represents the 
as manufactured test sequence and yyy equals the control level in 
parts per million. 

 
j. Record and submit average face velocity, static pressure, and total ex-

haust CFM for sash positions from 1/2 open to closed in 2-inch incre-
ments.  Total variation in face velocity, static pressure, and exhaust 
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CFM shall be in accordance with fume hood general design require-
ments specified herein. 

 
k. All data on the above test conditions including instrumentation and 

equipment, test conditions, preliminary test and data information shall 
be provided on a one page report, including a printout of the average 
face velocities, and a separate graph-type performance curve on all 
three tracer gas positions. 

 
l. Ignite a smoke bomb within the fume hood work area to verify that the 

fumes are quickly and efficiently carried away.  Move the lighted bomb 
about the fume hood work area, checking near fume hood ends and 
work surface to verify that there is no reverse flow of air at these loca-
tions. 

 
m. All fume hoods: 
 

1. Conduct test as outlined above with the sash open. 
 
2. Ignite a smoke bomb within the fume hood work area to verify 

that the fumes are quickly and efficiently carried away.  Move the 
lighted bomb about the fume hood work area, checking near 
fume hood ends and work surface to verify that there is no 
reverse flow of air at these locations. 

 
H. Fume Hood Schedule: Refer to sheet L1.10.2. 

 
 
2.15  BUTCHER PAPER DISPENSERS (PRD “x”) x = length on plans 
 

A. Provide and install undercounter and wall mounted butcher paper dispensers 
where shown on the drawings.  Dispensers shall accommodate a roll of 
standard white butcher paper. Provide dispenser size (width) as called for on 
the drawings.  Dispenser shall be all steel construction and shall include 
paper roll rod and steel cutting edge across the full width of the dispenser.  
Cutting edge shall be spring loaded, keeping the cutting edge in contact with 
the butcher paper roll regardless of the amount of paper on the roll.  Provide 
2 rolls of paper with each dispenser. 

 
B. Manufacturer: Bulman , model # A-520, or equal manufacturer. Provide units 

for undercounter mounting applications shown including but not limited to 
undercounter mounting at mobile tables and fixed counters, or wall mounted 
on 16” wide x 48” long plastic laminate covered 3/4” plywood base where 
indicated in drawings. 
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PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify all equipment rough-in conditions and requirements. 
 
B. Coordinate with other trades for the proper and correct installation of 

plumbing and electrical rough-in, structural backing for items attached to 
walls, and for rough opening dimensions required for the installation of 
products in this section. 

 
C.       Examine substrate surfaces and associated work and conditions under which 

work will be installed.  Do not proceed until unsatisfactory conditions have 
been corrected in a manner complying with the Contract Documents and 
acceptable to the Installer.  Starting of work within a particular area will be 
construed as installer's acceptance of surface conditions. 

 
3.2 INSTALLATION 
 

A. General Requirements 
 

1. Install in accordance with manufacturer's instructions. 
 
2. Install in accordance with standards required by the governing codes. 
 
3. Sequence installation to ensure utility connections are achieved in an 

orderly and expeditious manner. 
 
4. Touch-up minor damaged surfaces caused during installation.  

Replace damaged components as directed by Architect. 
 
5. Equipment in this section shall be installed with all necessary fittings 

mounted for final connection by Divisions 22, 23 and 26. 
 

B. Casework Installation 
 

1. Install plumb, level, true and straight with no distortions.  Shim as re-
quired, using concealed shims.  Where laboratory casework abuts 
other finished work, scribe and apply filler strips for accurate fit with 
fasteners concealed where practicable. 

 
2. Base cabinets: Set cabinets straight, plumb, and level.  Adjust set tops 

within 1/16" of a single plane.  Fasten each individual cabinet to floor 
at toe space, with fasteners spaced 24" o.c.  Bolt continuous cabinets 
together with joints flush, tight and uniform, and with alignment of 
adjacent units within 1/16” tolerances.  Secure individual cabinets with 
not less than 2 fasteners into floor, where they do not adjoin other 
cabinets. 
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3. Secure wall cabinets to solid supporting members such as wall studs 

with concealed wall blocking, CMU, etc. 
 
4. Abut top edge surfaces in one true plane.  Provide flush joints not to 

exceed 1/8” between top units. 
 

C. Countertop Installation 
 

1. Where required due to field conditions, scribe to abutting surfaces. 
 
2. Field jointing: Only factory prepared field joints, located per approved 

shop drawings, shall be permitted.  Secure joints in field, where 
practicable, in same manner as in factory, with dowels, splines, 
adhesives, or fasteners recommended by manufacturer.  Locate field 
joints as shown on accepted shop drawings, factory prepared so there 
is no jobsite processing of top and edge surfaces. 

 
3. Secure work surfaces to casework and equipment components with 

material and procedures recommended by the manufacturer. 
 
4. Fastenings:  Use concealed clamping devices for field joints, except for 

natural stone, composition stone, and epoxy tops, located within 6" of 
front, at  back edges and at intervals not exceeding 24".  Tighten in ac-
cordance with manufacturer's instructions to exert a constant, heavy 
clamping pressure at joints.  Except for natural stone, composition 
stone and epoxy tops, secure tops to cabinets with "Z" type fasteners 
or equivalent, using 2 or more fasteners at each front, end, and back. 

 
a. For epoxy tops, secure to cabinets with epoxy cement applied 

at each corner and along perimeter edges of not more than 48" 
o.c. 

 
5. Flatness: All installed counters shall have a flatness of no more than 

1/16” per 6 linear feet of run.  All counters shall be examined for 
flatness prior to installation and those that cannot meet this level of 
flatness shall be replaced by the contractor. Shims shall not exceed 
1/8”. 

 
6. Workmanship:  Abut top and edge surfaces in one true plane, with in-

ternal supports placed to prevent any deflection.  Provide flush hairline 
joints in top units using clamping devices.  At joints, use 
manufacturer's recommended adhesives and holding devices to 
provide joint widths not more than 1/16" wide at any location, com-
pletely field and flush with abutting edges. 

 
a. Where necessary to penetrate tops with fasteners, countersink 

heads approximately 1/8" and plugholes flush with material equal 
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in chemical resistance, color, hardness, and texture to top 
surface. 

 
b. After installation, carefully dress joints smooth, remove any sur-

face scratches, clean and polish entire surface. 
 
c. Provide holes and cutouts as required for mechanical and electri-

cal service fixtures. 
 
d. Provide scribe mountings for closures at junctures of top, curb 

and splash with walls as recommended by manufacturer for ma-
terials involved.  Use chemical resistant, permanently elastic 
sealing compound where recommended by manufacturer. 

 
D. Fume Hood Installation 

 
1. Install laboratory fume hoods at locations indicated on drawings, in ac-

cordance with approved shop drawings and schedules and according 
to manufacturer's recommendations. 

 
2. Provide all openings and do all drilling of laboratory furniture necessary 

for the installation of sinks, cup sinks, service fixtures, electrical service 
fixtures, conduit fittings and ducts. 

 
3. Install in accordance with codes, regulations and standards required 

by the authority having jurisdiction. 
 
4.  Seismic Restraints: The hood manufacturer shall install the hoods to 

resist seismic loading as required by the local governing codes. Install 
all anchorage devices, including special legs and or braces, required 
for seismic restraint of hoods to satisfy all governing code 
requirements for seismic anchorage of equipment. 

 
5. Field Quality Control Testing of Fume Hoods (as installed): 

Additionally, the hood manufacturer shall perform field testing of all 
fume hoods to ensure that the fume hood and HVAC air flow system 
complies with all requirements. Field testing shall be accomplished in 
accordance with the requirements above  as outlined in sections G1 
through G7, and the additional requirements noted below. This field-
testing shall be performed with the owner, commissioning consultant, 
architect and mechanical engineer present. 

 
a. Field Testing Requirements: 

1.  Perform tests in field to verify proper operation of the 
fume hoods before they are put in use, using only 
qualified personnel. 

2. Perform tests after installation is complete, the building 
ventilation system has been balanced, all connections 
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have been made, and written verification has been 
submitted that the above conditions have been met. 

3. Verify that the building make-up air system is in 
operation, the doors and windows are in normal position, 
and that all other hoods and exhaust devices are 
operating at designed conditions. 

4. Correct any unsafe conditions disclosed by these tests 
before request of test procedures. 

5. Provide the Architect and Owner with a record of all 
tests. 

 
b. Testing Equipment: Properly calibrated hot wire thermal 

anemometer equal to Alnor Model No. 8500-1 Compuflow. 
c. Test Procedure: 

1. Perform field-testing in accordance with SEFA LF1-1996.  
Fume hoods that do not perform to the requirements 
shall be re-tested following re-balancing of the HVAC 
system. 

2. Check room conditions in front of fume hood using a 
thermal anemometer and a smoke source to verify that 
the velocity of cross drafts does not exceed 20% of the 
specified average fume hood face velocity.  Eliminate 
any cross drafts that exceed these values before 
proceeding. 

3. Perform the following test to verify conformance of actual 
fume hood face velocities to those specified.  Turn on the 
exhaust system with the sash fully open.  Determine the 
face velocity by averaging the velocity of six readings 
taken at the fume hood face; at the centers of a grid 
made up of three sections of equal area across the top 
half of the fume hood face and three sections of equal 
area across the bottom half of the fume hood face.  If not 
in accordance with the specifications and drawings, refer 
to the manufacturer’s troubleshooting guide for aid in 
determining the cause of variation in airflow. 

4. Field testing of airflow in fume hoods: Turn on the 
exhaust system. With sash in open position, check 
airflow into the fume hood using a cotton swab dipped in 
titanium tetrachloride or other smoke source. Verify that 
airflow is into the fume hood over the entire face area by 
a complete traverse of the fume hood 6” inside the face.  
Reverse flow is evident of unsafe conditions.  Take 
necessary corrective actions and retest.  Move smoke 
throughout the fume hood directing smoke across the 
work surface and against the sidewalls and baffle. Verify 
that smoke is contained within the fume hood and rapidly 
exhausted. 
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E. Sink Installation: 
 

1. Sinks which were not factory installed shall be set in chemical resistant 
sealing compound and secured and supported per manufacturer’s 
recommendations. 

 
F. Accessory Installation: Install accessories and fittings in accordance with 

manufacturer’s recommendations.  Turn screws to seat flat; do not drive. 
 

 
3.3 ADJUSTING 

 
A. Adjust operating equipment, with the exception of air-moving equipment, to 

efficient operation for its intended use, and as required by the manufacturer. 
 
B. Make final adjustments to laboratory casework, including doors, drawers 

hardware, fixtures and other moving or operating parts to ensure proper and 
smooth operation. 

 
C. Adjust fume hood sashes, fixtures, accessories and other moving or 

operating parts to function smoothly 
 
3.4 CLEANING 
 

A. Clean equipment, casework, countertops and all other surfaces as recom-
mended by the manufacturer, rendering all work in a new and unused 
appearance.  Touch up as required. 

 
B. Clean adjacent construction and surfaces which may have been soiled in the 

course of installation of work in this section. 
 
C. Clean countertops with diluted dishwashing liquid and water leaving tops free 

of all grease and streaks.  Use no wax or oils. 
 

 
3.5 PROTECTION OF FINISHED WORK 
 

A. Provide all necessary protective measures to prevent exposure of equipment 
and surfaces from exposure to other construction activity. 

 
B. Advise general contractor of procedures and precautions for protection of 

material and installed equipment and casework from damage by work of other 
trades. 

 
3.6 DEMONSTRATION 
 

A. Provide systems training and demonstration of all equipment operations, 
functions and calibration process, for a duration of at least 8 hours.  
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B. Fume hoods: Following successful field testing of fume hoods, fully 

demonstrate fume hood operation, including sash operation, plumbing and 
electrical service fixture and fitting operation, and operation of the fume hood 
warning and alarm system. 

 
Refer to Commissioning Specification for training requirements for specific 
systems and equipment.  Training of the Owner’s operation and maintenance 
personnel is required in cooperation with the Commissioning Consultant.  
Commissioning Specification lists the specific systems and equipment.  A 
training agenda shall be prepared by the Contractor and approved by the 
Owner prior to training performance. 

 
END OF SECTION 12 34 50 



Unified State Laboratory Module 2  BID SET | April 21, 2014 
DFCM Project #13020300 

  
TEMPERATURE CONTROLLED ROOMS                 13 08 00 - 1 
   
 

SECTION 13 08 00 
 

TEMPERATURE CONTROLLED ROOMS 
 

PART 1 - GENERAL 
 

1.1 SCOPE OF WORK 
 
 A. Furnish and install walk-in refrigerated/freezer room assemblies, 

complete with all associated equipment, switches, evaporators, valves, 
defrost equipment, receptacles, lights, conduit, wire, piping, materials, 
components, systems, etc, and other appurtenances and assemblies as 
required for a complete, operating system.   

 
1.  The walk-in refrigerated/freezer room manufacturer shall provide 

the above assembly prewired to a junction box (junction box by 
division 26) in wall above the refrigerated/freezer rooms.  

 
2.  The walk-in refrigerated/freezer room manufacturer shall provide 

the above assembly pre-plumbed to locations that shall be 
determined in the field through coordination between the 
manufacturer and related trades. 

 
B. Work included (Contractor furnished & Contractor installed) 

 
1. Special Procedure Cooler   ME8 
2. Freezer      ME9 
3. Body Cooler      ME7 
4. Body Racking System    ME4 
5. Freezer      B9 

 
1.2 RELATED DOCUMENTS: The completion of the work described in this 

Section may require work in or coordination with other Sections of these 
specifications. The Contractor and the subcontractor will be responsible for 
identifying and including all related work in other Sections of these 
specifications and/or drawings necessary for a complete installation of the 
work described in this Section.  These related sections include, but are not 
limited to the following: 

1.3  
A. Drawings and general provisions of Contract, including General and 
 Supplementary Conditions and Division 1 Specification Sections apply 

to this Section. 
 
B. Refer to Divisions 22, 23 and 26 and the mechanical and electrical 

drawings for related work. 
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C. System commissioning is a part of the construction process. 

Documentation and testing of systems, as well as training of the 
Owner’s operation and maintenance personnel, is required in 
cooperation with the Commissioning Consultant. Substantial 
Completion is dependent on successful completion of all commissioning 
procedures, documentation, and issue closure. Refer to Commissioning 
of Systems Specification in Division 1 for detailed commissioning 
requirements. 

 
1.4 QUALITY ASSURANCE 
 

A. Single source responsibility: All systems and components which 
comprise the walk-in refrigerated/freezer rooms shall be designed, 
fabricated and assembled by a single manufacturer. 

 
B. Manufacturer’s qualifications: Modern plant with proper tools, dies, 

fixtures and skilled workers to produced high quality walk-in refrigerated 
rooms, and shall meet the following minimum requirements: 

 
  1. Five years or more experience in manufacture of the specified 

product. 
  2. Installers shall be factory certified by manufacturer. 

 
C. Coordination:  The supplier/installer shall coordinate the installation of 

all products under this section and shall coordinate the installation and 
rough-in sizes and locations for all utilities required for walk-in 
refrigerated/freezer rooms. The manufacturer shall coordinate all 
electrical requirements with the electrical contractor. 

 
 D. Architect may wish to inspect products at the manufacturer’s factory 

prior to shipment.  Products found not to be in conformance with 
requirements of the contract documents may be rejected. 

 
1. Company Field Advisor: A company field advisor shall be on site 

supervising installation of the walk-in coolers and freezers, including 
all equipment necessary for the proper operation of the walk-in unit.  
Shall be an employee of the manufacturer.  Additionally, the field 
advisor shall be certified in writing by the manufacturer to be 
technically qualified in the design, installations, and servicing of the 
required products. Installers:  Installation of the equipment specified 
under this section shall be undertaken by the manufacturer’s crew of 
installers, or a crew if installers who are approved in writing by the 
manufacturer.  In either case, the installation of equipment specified 
under this section shall remain the responsibility of the manufacturer 
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as a subcontractor to the general contractor. 
 

E. Each walk-in unit shall be classified by Underwriter’s Laboratory, Inc. 
and approved by Factory Mutual and/or Underwriter’s Laboratory.  All 
electrical components shall also be UL listed.   

 
F. Install all equipment in accordance with the National Electric Code and 

the Electrical drawings and specifications. 
 

G. Agency Approvals: All work shall comply with National Sanitation 
Foundation Standard No. 7.  The NSF label shall be affixed to the 
interior door pans.  Interior corners and floor shall be coved to meet 
NSF specifications.  The panels shall be UL listed with a fire hazard 
classification according to ASTM E-84.  The panels shall be certified 
with UL label. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products on the site in such a manner 
as to minimize the risk of damage, decay, deterioration or loss from 
theft. 

 
B. All products shall be delivered to the job site in manufacturer’s original 

unopened containers, crates or protective wrappings with the 
manufacturer’s name and address clearly labeled thereon. 

 
 C. Accept products on site and inspect on arrival for damage. 
 
1.6 SUBMITTALS 
  

A. General:  Submit the following in accordance with Conditions of the 
Contract and Division 1 Specification Sections. 

 
B. Product Data: Manufacturer’s catalog sheets, specifications, utility and 

service requirements and locations, and installation instructions for 
each item specified. 

 
 C. Quality control Submittals: 
 
  1.  Company Field Advisor Data: 
    

a. Name, business address and telephone number of 
Company Field Advisor secured for the required services. 

b. Certified statement from the Company listing the 
qualifications of the Company Field Advisor. 
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2. List of Completed Installations: If brand names other than those 

specified are proposed for use, furnish the name, address, and 
telephone number of at least 4 comparable installations which 
can prove the proposed products have performed satisfactorily 
for 5 years. 

  
D. Shop Drawings: Provide two electronic copies in PDF format of 

drawings showing wall and ceiling panel layout, light fixture layout, door 
locations, locations for control panels, floor recess depth, monitoring 
devices, electrical diagrams, etc.  Include all applicable details for 
fabrication and erection, including panel, door, door hardware, and 
electrical details. 

 
E. Structural Calculations: Submit structural calculations, including seismic 

design, lateral and vertical load calculations required by governing 
codes and authorities having jurisdiction, prepared and sealed by a 
structural engineer licensed in the state of the project, for review by the 
project structural engineer. This structural engineering shall include the 
necessary reinforcement within the refrigerated room walls, floors and 
ceilings required for support and anchorage of all cooler/freezer 
equipment items imposing live and dead loads on the cooler structure, 
negative pressure outside the cooler, seismic design, and other 
requirements of this specification. 

 
F. Guarantee: In addition to the general contractor’s guarantee for all 

work, furnish an additional guarantee for a period of five years after 
acceptance of the work that each walk-in unit will furnish the full range 
of temperatures specified.  Make all repairs as required and replace all 
equipment as required to meet this guarantee. 

 
  G. Contract Closeout Submittals: As required by General Conditions. 
  

H. Operation and Maintenance Data: Deliver 2 copies, covering the 
installed products, to the Architect. 

  
I. Contract Closeout Submittals: 

  
J. Operation and Maintenance Data: Deliver 2 copies, covering the 

installed products, to the Architect. 
 
1.7 COORDINATION 

 
A. Verify that field measurements are as indicated on shop drawings or as 

instructed by the manufacturer.  Coordinate final openings, sizes and 
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electrical and plumbing utility rough-in sizes and locations with the 
appropriate trades. 

 
 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE PRODUCTS 
 

A. Subject to compliance with these specifications, provide products as 
manufactured by Mortech Manufacturing; 411 North Aerojet Avenue, 
Azusa, Ca. 91702 www.mortechmfg.com (Phone: 800-410-0100), or equal 
products from other manufacturers pre-approved in writing 10 days prior to 
bid date: Mortech Manufacturing; www.mortechmfg.com 

  
2.2 MATERIAL 
 

A. General Requirements: Furnish and install complete walk-in 
refrigerated room unit, including insulated panels, refrigeration 
compressor, controls and all accessory components necessary for 
complete and operational refrigerated room.  System and components 
shall be manufactured by a company with at least 5-years experience in 
the design and production of walk-in refrigeration systems. 

 
1. Walk-in Refrigerated Room (Body Cooler): Equipment Number 

ME8. Special Procedure Cooler room number 125A.  Provide 1 
body cooler including gurneys and body trays specified in section 
117810. 
 

a. Size: 22’-0” x 13’-6” outside dimensions approximately, 
GC to verify size in field, refer to lab floor plans for layout. 

b. Ceiling Height: 10’-0” clear, inside dimension. (8’-2” clear 
below internal cooling equipment located per lab floor 
plans KN-93) 

c. Door Size: 60” w x 84” tall (Electric Sliding Door ) 
d. Condensing Unit: (2) Design-build by cold room contractor 
e. Evaporator Coils: (2) Design-build by cold room contractor 
f. Desiccant Dryer: (1) Design-build by cold room contractor 
g. No floor required, walk-in refrigerated room to be placed 

on concrete slab on grade. 
 

2. Walk-in Freezer Room (Body Freezer): Equipment Number 
ME9, Freezer room number 125B.  Provide 1 freezer including 
gurneys, and body trays specified in section 117810. 
 

a. Size: 22’-0” x 18’-0” outside dimensions approximately, 
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GC to verify size in field, refer to lab floor plans for layout. 
b. Ceiling Height: 10’-0” clear, inside dimension. (8’-2” clear 

below internal cooling equipment located per lab floor 
plans KN-93) 

c. Door Size: 48” w x 84” tall (Hinge Swing Door) with 
heated S/S threshold and perimeter heat for freezer 
conditions.  Threshold to make a smooth transition from 
freezer to concrete floor of Body Cooler. 

d. Condensing Unit: (2) Design-build by cold room contractor 
e. Evaporator Coils: (2) Design-build by cold room contractor 
f. Desiccant Dryer: None 
g. Floor required 4 3/4” insulated panel floor required.  

Recess pit to match floor depth and level within 1/8”. 
 

3. Walk-in Refrigerated Room (Body Cooler): Equipment Number 
ME7, Body Cooler room number 125.  Provide 1 body cooler 
including gurneys, body trays specified in 117810 and racking 
system. 
 

a. Size: 38-0” x 31-0” inside dimensions approximately, GC 
to verify size in field, refer to lab floor plans for layout. 

b. Ceiling Height: 10’ clear, inside dimension. (8’-2” clear 
below internal cooling equipment located per lab floor 
plans KN-93) 

c. Door Size: 60” w x 84” tall (Electric Sliding Door) 
d. Condensing Unit: (2) Design-build by cold room contractor 
e. Evaporator Coils: (4) Design-build by cold room contractor 
f. Desiccant Dryer: Munters HC-300 
g. No floor required, walk-in refrigerated room to be placed 

on concrete slab on grade. 
 

4. Walk-in Freezer Room (Biology Freezer): Equipment Number 
B9, Freezer room number 213C.  Shelving is specified in 
Division 11. 
 

a. Size: 8’-8” x 15’-8” outside dimensions approximately, GC 
to verify size in field, refer to lab floor plans for layout. 

b. Ceiling Height: 10’-0” clear, inside dimension. (8’-2” clear 
below internal cooling equipment located per lab floor 
plans KN-93) 

c. Door Size: 48” w x 84” tall (Hinge Swing Door) with 
heated S/S threshold and perimeter heat for freezer 
conditions.  Threshold to make a smooth transition from 
freezer to concrete floor. 

d. Condensing Unit: (2) Design-build by cold room contractor 
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e. Evaporator Coils: (2) Design-build by cold room contractor 
f. Desiccant Dryer: None 
g. Floor required 4 3/4” insulated panel floor required.  

Recess pit to match floor depth and level within 1/8”. 
 
 

B. Refrigeration System: All rooms shall be provided with mechanical 
cooling systems as specified herein.  The refrigeration system shall be 
an integral part of the control and conditioning system.  
Compressor/condensing units shall be located as indicated on the 
contract drawing and shall be suitable for outdoor operation. 

 
1. Redundant Systems: Provide identical redundant systems with 

automatic switchover devices, which will automatically switch 
from one system to the other and back at programmed intervals. 
The switchover device shall be automatically activated when one 
operating system malfunctions and as indicated elsewhere in this 
specification. 

 
2. System shall be of the hermetic or scroll industrial type design.  

Include all components necessary to accomplish effective, 
efficient, serviceable installation.  System shall consist of, but not 
be limited to, hermetic or scroll compressor, receiver, air cooled 
condenser, evaporator, moisture indicating sight glass, liquid 
filter-drier, dual pressure controls, crankcase pressure regulator, 
suction accumulator, suction line filter, liquid solenoid valves, 
expansion valve, oil level sight glass, manual shut-off valves, 
condenser head pressure control valve  (flooded condenser 
type), and all integral piping and wiring system shall be capable 
of operating at low ambient temperature. 

 
3. Separate and independent air-cooled refrigeration systems shall 

be provided for each walk-in unit.  The manufacturer/supplier 
shall calculate and provide the proper size of compressors and 
blower coils based on loads determined from the drawings in 
terms of number of items stored, performance requirements of 
this specification and normally expected usage of walk-in units in 
a lab facility.  

 
4. Compressors shall be roof mounted. Refer to plan drawings for 

locations. 
 
5. Locate condensers/condensing units on the roof.  Verify exact 

locations with general contractor, architect and engineer.  Refer 
to electrical drawings for the size and type of circuit breakers 
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required for each walk-in unit.  Make all necessary attachments 
to the building structure for installation of equipment and provide 
all required interfacing steel.  Submit details in submittal 
package. Roof curbs or housekeeping pad by others. 

 
 C. Temperature Requirements: 
 

1. Refrigerated Rooms: Operating temperature shall be 
maintained in a range as indicated by Owner: Cooler 
temperature shall maintain throughout at plus or minus 2 
degrees F from set point. Critical low and high alarm 
temperature range settings are 34 low and 44 high degrees 
F. 
  

2. Freezer Room: Operating temperature shall be maintained in 
a range as indicated by Owner: Freezer temperature shall 
maintain throughout at plus or minus 2 degrees F from set 
point. Critical low and high alarm temperature range settings 
are minus 5 low and 18 high degrees F.   

 
D. Panels:  Standard wall and ceiling panels shall be nominal 2-feet and 4-

feet in width, and shall be interchangeable with like panels.  Corner 
panels shall be 90-degree angles.  Nominal 1-foot and 3-feet wide 
panels and 12” x 6” corners may be used if required to meet job site 
conditions. 

 
1. Panel construction: Foamed-in-place urethane insulation 

sandwiched between interior and exterior metal skin, which has 
been die-formed and gauged for uniformity in size.  Edges of 
panels shall be foamed-in-place tongue and groove with locking 
devices foamed-in-place at time of fabrication. 

 
  2. Metal skin material: 
 

  a. Exterior walls: 26-gauge stucco embossed steel finish and 
22 gauge type 304 stainless steel with #4 finish where 
exposed to view. 

   b. Interior walls: 22 gauge type 304 stainless steel with #4 
finish. 

c. Interior floor finish: 16 GA stainless steel. 2B finish 
(Freezer Only) 

 
  3. Insulation:  Each panel shall be completely filled with CFC free 

rigid foamed-in-place urethane with the following physical 
characteristics: 
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a. Thermal conductivity (K factor): 0.14 BTU/hr/sq. 

ft./degrees F/inch. 
   b. Overall coefficient of heat transfer (U factor): Not more 

than 0.030. 
   c. R factor: 30. 
   d. Closed cell structure: 97%. 
   e. Average in-place density: 2.3 lbs./cu.ft. 
   f. Compressive strength at yield point: 18 lbs./sq. in. 

g. Overall thickness: 3.5-inches for framed panels, 4” for 
frameless panels. 

   h. Fire hazard classification: ASTM E-84. 
   I. Underwriters Laboratory label: UL-723. 
   j. Flame spread rating: 25 or less. 
   k. UL Listed. 
   l. Toxicity Rated. 
   m. Factory Mutual or UL approved 
 

4. Locking assembly: Assembly of panels shall be accomplished by 
cam-type locking action.  Cam-type lock shall be foamed-in-
place and activated by a hex wrench provided by the 
manufacturer.  Access ports to the locking devices shall be 
provided from the interior to allow assembly of the unit from the 
inside.  Access ports to locking devices shall be covered by snap 
caps. 

 
5. Panel section gaskets: Shall be NSF listed. On frameless panels 

vinyl gaskets shall be foamed in place on the interior and exterior 
edges of the tongue rails.  On framed panels closed cell foam 
gaskets shall be applied to the interior and exterior edges of the 
tongue rails.  Gaskets shall be impervious to stains, greases, oil 
and mildew. 

 
6.  Provide reinforcement within cooler/freezer walls, floors when 

indicated and ceilings required for support and anchorage of all 
cooler/freezer equipment items imposing live and dead loads on 
the cooler/freezer structure, other items anchored to panels, 
design, negative pressure outside the cooler/freezer, required 
seismic design, and other requirements of this specification. 

 
7. Ceiling Panels: Main body cooler will require a self-supported 

ceiling. Ceiling panels are to be 5” thick and “I beam” support to 
be no taller than 8” with a max of 12” of clearance for installation. 

 
8. Floor panels (Freezer Only): Floor panels shall be fabricated 
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similar to other panels, except reinforced and designed to 
withstand uniformly distributed loads of 700 pounds per square 
foot. The floor panels shall be recessed so that the finished floor 
elevation matches the adjacent floor elevation. 

 
9. Non-slip abrasive flooring: Provide adhered non-slip abrasive 

flooring, at all walking surfaces within the freezer room. 
 
 E. Entrance door and panel (Hinged Doors). Where indicated on plan 

drawings. 
 
  1. General requirements and construction: Doors shall be stainless 

steel flush type entrance doors, manually operated side-hinged, 
with swings as shown on the drawings. Door opening size: 4’-0” 
wide x 7’-0” tall. Door shall be finished in stainless steel inside 
and out.  Thickness and finish of stainless steel and thermal 
characteristics of the insulated door shall match the 
cooler/freezer wall panel construction. All doors shall be listed by 
Underwriters Laboratories, and be equipped with the following: 

 
a. Hardware:  Equip each door with magnetic gasket to form 

an airtight seal at the sides and top of door. Provide an 
adjustable sweep gasket at the bottom edge of the door.  
Hardware shall include keyed locks from the adjacent 
spaces for security and a panic safety release from the 
interior to prevent entrapment of personnel within the unit 
(also refer to other special features below). Provide 
polished chrome, strap type, cam-lift hinges.  Gasket shall 
be dual blade flexible wiper type to form a tight seal.  
Gaskets shall be replaceable, resistant to oils, fats, water 
and detergents, and shall be NSF approved.  Hinges shall 
be slow action, spring loaded self-closing, 3 per door. All 
hardware shall be ADA compliant in design and in 
mounting height. 

 
b. Jamb:  Jamb and door perimeter shall be made of 

fiberglass reinforced, ABS plastic or Vinyl. An isolated, 
low wattage heater wire covered by magnetically 
attracting stainless steel shall be fitted onto this jamb.  
This shall provide perfect sealing of magnetic gasket and 
prevent frost and condensation build-up.   

 
c. Each entrance door shall be provided with a compact 

fluorescent type vapor proof light, switch with pilot light 
and interconnecting wiring harness.  Concealed wiring 
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shall be standard on each entrance door. 
 
d. View panel: Provide insulating 14” x 14” triple glazed 

removable glass view lite with non-heated frame on 
coolers and with heated frame on freezer only. 

 
e. Kick plate: Provide 16 GA. stainless steel kick plate on 

both sides of all doors to cooler/freezer.  Kick plate to be 
48” high by width of door. 

 
F. Entrance door and panel: (Automatic, Sliding Door): Provide sliding 

door systems from Jamison, Edey, R-Plus or equal. Where indicated on 
plan drawings. 

 
  1. General requirements and construction: Doors shall be 

stainless steel inside or outside mounted entrance doors, 
automatic, electrically operated, single horizontal sliding 
electric (SHSE) with safety devices, as shown on the 
drawings. Door opening size: 5’-0 wide x 7’-0” tall. Door shall 
be finished in stainless steel inside and out. Thickness and 
finish of stainless steel and thermal characteristics of the 
insulated DOOR shall match the cooler wall panel construction. 
All doors shall have UL listed components and be equipped with 
the following:  

 
 

a. Hardware: Equip each door with gasket to form an 
airtight seal at the sides and top of door and anti-sweat 
perimeter heater for cooler. Provide a bulb gasket at 
the bottom edge of the door. Hardware shall include 
HASP lock from the adjacent spaces for security and a 
safety release from the interior to prevent entrapment 
of personnel within the unit (also refer to other special 
features below). Gasket shall be flexible bulb type to 
form a tight seal. Gaskets shall be replaceable, 
resistant to oils, fats, water and detergents, and shall 
be NSF approved. All hardware shall be ADA compliant 
in design and in mounting height. 

 
b. Kick plate: Provide 16 GA. stainless steel kick plate on 

both sides of all doors to cooler/freezer.  Kick plate to be 
48” high by width of door. 

 
c. Jamb: Door jamb shall be made of reinforced 

fiberglass, ABS plastic, or vinyl. No visible fasteners 
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shall be used to secure the jamb to the door opening. 
Door jamb shall be coved to facilitate ease in cleaning. 
An isolated, low wattage heater wire protected shall be 
placed in door jamb. Provide sealing gasket around 
door perimeter to prevent frost and condensation build-
up. Gasket shall be replaceable, resistant to oils, fats, 
water, and detergents, and shall be NSF approved. 

 
d. Wall mounted, stainless steel push plate control system: 

Provide momentary-contact type wall plate actuator switch 
door operator control system.  Engrave wall plate with 
'press to open and/or close'.  Provide push plates on both 
sides of each opening. Location to be easy access. 

 
e. Safety feature for sliding doors: indicated below for 

each sliding door. Safety device shall stop door 
movement if the door (either the leading edge or 
opposite back end) contacts objects which may be in 
the way. The sensitivity of the door safety features 
must be such that the door (moving or stationary) does 
not pose a safety hazard to personnel. 

 
f. Safety device: Extra-sensitive electrical safety-

reversing pressure sensitive edge. Provide extra-
sensitive electrical safety-reversing pressure sensitive 
edges full height of door at both the leading end and 
back end of door. The edge strips shall stop the door 
and render the door inoperable if either end of the door 
contacts a person or an object. 

 
g. Electrical interlocks: Unless units are equipped with self-

protecting devices or circuits, provide electrical interlocks 
to prevent operation of doors when operation is prevented 
by lock, latch, door bolts or any other physical 
obstructions. 

 
h. Provide adjustable time-delayed closing feature. Sliding 

doors shall close upon expiration of time delay relay.  
Time delay relay shall be adjustable between 2 and 30 
seconds. 

 
i. In the event of power failure, provide sliding door system 

with the ability to be manually operated.  Provide manual 
disconnect with chain hoist operation that can be made 
operational from both sides of the door. 
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j. Motorized sliding door system shall be prewired. 
 
k. Adjusting: After repeated operation of completed 

installation, equivalent to 1 day use by normal traffic (25-
50 cycles), readjust door operators and controls for 
optimum operating condition and safety and for a weather 
tight closure.  Lubricate hardware, operating equipment, 
and other moving parts   

 
G. Closure panels, trim strips, wall protectors: Furnish and install material 

to enclose the areas between the building and walk-in units at ceilings 
and walls.  Panels shall be fabricated from the same materials as the 
walk-in unit panels. 
 

H. Wrap around jambs and heads: Furnish and install 16 gauge stainless 
steel plate closure panels formed to completely cover the jamb and 
head gaps that occur between the building wall and the cooler wall. 
Exposed edges of stainless steel closure members shall be rounded to 
avoid being a hazard.  
 

I. Wall Protectors: Provide hat shaped 16 GA. stainless steel bumper rails 
at all sides of cooler.  Bumper rail shall be 1” deep x 5” high, located 
and installed by cooler manufacturer. 
 

J. Corner Guards: Provide 16 GA. stainless steel corner guards 6” x 6” x 
60” high on all exposed exterior corners of walk-in refrigerated room. 
 

K. Base Cove: Provide base cove, where specified, to seal walk-in at 
building floors, inside and out, to facilitate easy cleaning.  Base cove 
shall be constructed of 16 GA stainless steel and match interior and 
exterior finish. 
 

L. Light fixtures: Provide 2-lamp, 48-inch long, sealed gasket 80 mA 
fluorescent lighting fixtures.  Provide fixture layout sufficient to supply 
40 foot-candles of illumination at 36-inches above the floor throughout 
the walk-in coolers and freezer.  Fixtures shall be installed on the 
ceiling panels, and shall include an accessible junction box on the 
outside surface of the ceiling panel.  Fixtures shall be UL listed for 
horizontal mounting in wet locations.  Conduit and wiring shall be 
prewired, provided and installed by the cooler manufacturer as part of 
the walk-in refrigerated room assembly.    

 
   
  1. Materials:  
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   a. Housing:  Impact and UV resistant, reinforced polyester. 
   b. Metal parts: Die-formed from code gauge steel. 
 

2. Diffuser:  Acrylic, secured to fully gasket housing by captive, 
cam-action latches, 6 per fixture.  

 
3. Ballast:  Thermally protected, resetting, Class P, HPF type 1 

ballast standard.  Sound rating C, CBM approved in standard 
combinations.  UL listed.   

4. Wiring and Electrical: AWM, FTN or THHN wire used throughout, 
rated or required temperatures. 

 
5. Finish:  Five-stage, iron-phosphate pre-treatment insuring 

superior adhesion and rust resistance.  All painted parts finished 
with high-gloss baked enamel. 

 
6. Safety light controls to comply with OSHA and governing codes. 
 
7. Power for lighting: 110 VAC; provide 3-way toggle switches with 

pilot light to enable lights to be operated from both entries when 
applicable. (To be confirmed by refrigerated room manufacturer.) 

 
8. Voltage and other electrical characteristics shall be coordinated 

by the cooler manufacturer, electrical contractor and project 
electrical engineer. 

   
9. Light switching: A light switch with pilot light shall be located on 

the exterior of the cooler near the entry door. An alternative light 
control may be to use  

 
 L. Refrigeration Equipment:  

 
1. Design: Refrigeration system shall be designed and sized by the 

refrigerated room manufacturer, based on the following sizing 
parameters: 

 
a. All system capacities shall be sufficient to meet 

simultaneously and continuously the following: 1) 
Performance test requirements as specified in this 
section. 2) Infiltration from 10 door openings per 24 hour 
period, 15 seconds each; 3) Forced ventilation at 1 air 
change per hour. 

b. Refrigeration system: A complete integrated system 
consisting of an evaporator and condensing unit. Heating 
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output on demand proportioning basis in relation to the 
desired temperature control point. 

c. Defrost system: Units designed for operation above 2 deg 
C shall be provided with an air defrost system. 

d. Defrost system: Units designed for operation below 1 deg 
C shall have an electric defrost system and include a 24 
hour timer, fan delay and be time initiated and 
temperature terminated. 

e. Ventilation System & Dehumidification System: Provide 
supply and return S/S grilles with filtered blast gate 
dampers and ducted extensions out of cold room. 
Ventilation System shall have the cold room return air 
exiting the room to the process inlet of the dehumidifier 
system, with the cooler supply air entering, the cold room 
from the process outlet side of the dehumidifier system, 
filtered by a desiccant dryer to remove humidity. A 
desiccant dryer system shall be provided for each 
refrigerated room by the refrigerated room manufacturer. 
Desiccant dryer systems shall be manufactured and 
design by Munters, and sized to perform the required 
dehumidification function to achieve a constant relative 
humidity of 45% RH in each cooler. HVAC contractor to 
provide carbon filter, ducting to and from dehumidifier, 
ducting from reactivation exhaust side of dehumidifier 
system out building. Installation shall be coordinated with 
the HVAC contractor. 

f. Ambient interior building temperature (outside cooler): 75 
degrees. 

 
 
3. Condensing Unit: Condensing units shall be hermetic or scroll 

type, air-cooled, factory assembled and UL listed. Provide all 
components necessary to accomplish effective, efficient, 
serviceable installation.  Components shall be remote rooftop 
mounted on a heavy gauge steel base.  Condensing unit rack 
shall be constructed of heavy gauge weather resistant metal 
angle, welded together, sized for the unit accommodated. 
Compressor mountings shall be pre-assembled, sized where 
shown on the drawings. On the low temperature systems the 
time clock shall be included on the switch over system as 
described.  Refrigerant lines shall be field supplied and installed. 
Design of the refrigerant system shall be based on the maximum 
run of 50 feet for the refrigerant lines  (horizontally and vertically) 
to meet the requirements of the location where the equipment is 
installed on the building. 
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 System shall consist of, but not be limited to hermetic or scroll 

compressor, receiver, air cooled condenser, evaporator, 
moisture indicating sight glass, liquid filter-drier, dual pressure 
controls, crankcase pressure regulator, suction accumulator, 
suction line filter, liquid line solenoid valves, expansion valve, oil 
level sight glass, manual shut-off valves, condenser head 
pressure control valve  (flooded condenser type), and all integral 
piping and wiring system shall be capable of operating at low 
ambient temperature. 

 
 Separate and independent air-cooled refrigeration systems shall 

be provided for each walk-in unit.  The manufacturer/supplier 
shall calculate and provide the proper size of compressors and 
blower coils based on loads determined from the drawings in 
terms of number of items stored, performance requirements of 
this specification and normally expected usage of walk-in units in 
a lab facility.   

 
 Additional requirements: 
 

a. Condensing unit assembly to have waterproof housing 
with standard finish. 

b. Provide all necessary controls. 
c. Refrigerant, R404A, or as required by local codes. 
d. Size and type of circuit breakers are as shown on the 

electrical drawings. 
g. Make all necessary attachments to the building structure 

for installation of equipment and provide all required 
interfacing steel.  Submit details in submittal package. 

h. Provide all piping from condensers to all related 
components. 

 
  3. Evaporator:   
  

a. Coils shall be sized to balance with the condensing unit. 
b. Shall be made of plate type aluminum fins with copper 

tubes. 
c. Shall have a drain pan with suitable drainpipe fitting. 
d. Fan motors and coil shall be housed in a heavy gauge 

aluminum enclosure. 
e. Defrost shall be time initiated and temperature terminated 

with built-in fail safe control on 1 deg C or lower. 
f. Evaporator shall have a drain pan with suitable drainpipe 

fitting. 
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g. Freezer evaporators to have an automatic electric timed 
defrost system including heaters, time clock, fan delay 
control and heated drain pan, all designed to avoid 
condensation build-up. Defrost shall be time initiated and 
temperature terminated with built-in fail safe controls. 

h. Evaporators shall be design to a Keeprite low/medium 
profile unit or equivalent. 

i. Fan motor shall be ECM (Electronically Commutated 
Motor) type, in lieu of other types.) 

 
4. Compressors: 

 
a. Compressors shall be installed on a roof curb or 

housekeeping pad supplied by others. Refer to drawings 
for exact location.   

 
b. Compressor/Condenser system shall be high-efficiency 

design with extended condenser surface, and floating 
head pressure.  Acceptable systems include Keeprite, 
Heatcraft or Russell. 

 
c. Coordinate size and type of circuit breakers for 

refrigerated rooms. Make all necessary attachments to 
building structure and provide all interfacing steel for 
installation of equipment. 

 
  5. Refrigeration Electrical Requirements: To be confirmed by 

refrigerated room manufacturer and as indicated in the electrical 
drawings. 

 
a. Special Procedure Cooler ME8: 

1. Condenser: 208-230V, 60 Hz, three-phase, 15 amp 
circuit for each (separate redundant circuits for 
each of the redundant systems).   

2. Evaporator Coils: 115V, 60 Hz, single phase, 15 
amp circuit for each (separate redundant circuits 
for each of the redundant systems). Power 
supplied by control panel 

3. Electrical contractor is responsible for providing 
power per the requirements of the refrigeration 
equipment to a termination point at the 
Refrigeration Equipment Suppliers control panel 
and condensing units only.  Refer to lab plans for 
location. The Refrigeration Equipment Supplier is 
responsible for providing all conduit, switches, 
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lighting, wiring, disconnects and final electrical 
connections to all refrigeration equipment 
controlled by the Refrigeration Equipment 
Suppliers control panel.  

 
b. Freezer ME9: 

1. Condenser: 208-230V, 60 Hz, three-phase, 50 amp 
circuit for each (separate redundant circuits for 
each of the redundant systems).   

2. Evaporator Coils: 208-230V, 60 Hz, single-phase, 
for each coil and electrical power to feed coils from 
time clock. The time clock shall be incorporated 
and installed in the control panel to electrically 
power the coils. 

3. Electrical contractor is responsible for providing 
power per the requirements of the refrigeration 
equipment to a termination point at the 
Refrigeration Equipment Suppliers control panel 
and condensing units only.  Refer to lab plans for 
location. The Refrigeration Equipment Supplier is 
responsible for providing all conduit, switches, 
lighting, wiring, disconnects, and final electrical 
connections to all refrigeration equipment 
controlled by the Refrigeration Equipment 
Suppliers control panel.  

 
c. Body Cooler ME7: 

1. Condenser: 208-230V, 60 Hz, three-phase, 60 amp 
circuit for each (separate redundant circuits for 
each of the redundant systems).   

2. Evaporator Coils: 115V, 60 Hz, single phase, 15 
amp circuit for each (separate redundant circuits 
for each of the redundant systems). Power 
supplied by control panel 

3. Electrical contractor is responsible for providing 
power per the requirements of the refrigeration 
equipment to a termination point at the 
Refrigeration Equipment Suppliers control panel 
and condensing units only.  Refer to lab plans for 
location. The Refrigeration Equipment Supplier is 
responsible for providing all conduit, switches, 
lighting, wiring, disconnects and final electrical 
connections to all refrigeration equipment 
controlled by the Refrigeration Equipment 
Suppliers control panel.  
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M. Automatic Switch-Over Device: 
 

  1. Shall consist of an electronic panel, which controls a dual 
mechanical system designed to provide temperature security in 
walk-in units.  System shall incorporate the following features: 

 
    
   a. System back up based on heat load demand. 
   b. Equal wear time on condensing units and blower coils. 
   c. Protection from single condensing unit failure. 
   d. Situational warning lights for malfunction. 
   e. Replaceable component design. 
 

2. Controls: Each system shall be mounted on the outside wall 
of the walk-in unit and shall be contained in a UL listed 
NEMA, Type 4 enclosure. Control box shall have an overlay 
of operating instruction on the front panel. Conduit chase 
cover required from control panel to finish ceiling structure. 
(See section “Other Special Refrigeration Room Design 
Requirements” may apply) Each system shall contain: 

 
a. Temperature control sensor for thermostat control. 
b. Humidistat for humidity control. 

   c. Cycle timer. 
   d. Alternating switching relay. 

e. Blower coil pull-in relay. Relay (only supplied if 
programmed and controlled by control system and not 
by Time Clock) 

f. Defrost system to be monitored on freezer applications 
g.  Defrost time clock incorporated and installed in control 

box. 
h. Liquid Line Solenoid valve pull-in relay. 
i. Pilot lights. 
j. Digital temperature display 
k. Emergency shut down switch, which shall be labeled and 

readily available on the panel. 
l. Door ajar feature to alarm by audio and visual feature. 

   m. Provide monitoring signals as follows for connection by 
the temperature control contractor: 

 
    1. Normally open high temperature dry alarm contacts. 
    2. Normally open low temperature dry alarm contacts. 
   3. 4-20 milliamp retransmit signal for temperature 
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    4. 4-20 milliamp retransmit signal for RH 
    5. Normally closed emergency dry alarm contact. 
 
  3. Operation: 

a. During the initial pull down the refrigeration system 
shall be in operation and the lead or lag system and 
System warning lights shall be on.  After the recover 
time has elapsed the system may go into alarm.  
Continue to mute system till set point is reached.  
Once set point is reached reset all alarm indicators. 

b. Once the desired temperature is achieved, the lead or 
lag system light shall be on, and the other systems 
shall be in stand-by status. 

 
c. Every 3 1/2 days, the control panel automatically switches 

the primary system with the backup system to allow for 
wear on both systems. 

 
d. If the primary system fails to maintain proper temperature 

the backup system shall be automatically set into 
operation, and the system warning light shall be lit.  Only 
when the temperature is satisfied will the situation lights 
go back into normal operation. 

 
e. When the defrost indicator light is lit, this indicates the 

system is in defrost operation for freezer application. 
 
 N. Temperature Alarm Systems. 

 
1. Primary surveillance center: Shall be incorporated in same 

panel, as switchover panel the center is to include the 
following: 

 
   a. Digital read out of room temperature. 
   b. Digital read out of RH. 
   c. Door ajar indicators. 
   d. Audible and visual alarms. 
   e. Audible defeat timers. 
   f. Temperature monitoring by 4-20 mA retransmit. 

f. Humidity monitoring by 4-20 mA retransmit. 
   

2. Alarm features: The alarm features are to include a digital read 
out for the room temperature at 6-feet above inside floor.  An 
audiovisual signal shall indicate a temperature above or below 
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the specified ratings for each room.  Control panel must provide 
a silence feature for audio portion of alarm.  High, low and 
emergency dry contacts for notification to BMS. The alarm shall 
have a door ajar signal from each door.  

    
3. Temperature and Humidity Monitoring-Recording Device: 

Control Panel must provide a 4-20 mA signal output for 
owners monitoring system (BMS). Connection to output 
signal on control panel by others. Owners monitoring system 
is responsible for trending and recording of signal.   

 
4. High/low temperature and emergency notification: Control 

Panel to provide dry contacts for owner BMS. Connection to 
dry contacts by others. 

 
O. Pressure Relief Vent (freezer units): Shall be provided to equalize the 

exterior and interior pressure differences caused by sudden 
temperature changes. 

 
P. Air Registers (HVAC grilles): Provide and install stainless steel air 

registers in locations within the refrigerated room units as shown on 
the mechanical drawings. Register openings in cooler panels shall 
be located and cut in the field and properly reinforced by the cooler 
manufacturer. Registers shall be of the size and design shown in 
the mechanical drawings. HVAC contractor to supply ducted 
connections from the air registers to the Desiccant dryer system, 
supply and/or return duct system. The exhaust airflow from the 
dehumidifier system out of building as required. Refer to drawings 
for more details. 
  

Q. Other Special Refrigerated Room Design Requirements:  
  

1. Refer to drawings for locations of refrigerated room control 
panels. 

 
2. Control Panel requires multiple circuits.  Electrical contractor to 

coordinate with Walk-in manufacture for rough-in locations at 
control panels. 

 
3. All conduit and wiring to cooler and freezer components shall be 

prewired by the walk-in refrigerated room manufacturer, run 
concealed within cooler/freezer panels or run above panels in 
ceiling or wall cavities. No exposed conduit is permitted to 
electrical fixtures. All concealed conduit inside of cooler or 
freezer panels shall be installed by the manufacturer. 
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4. Design all cooler and freezer ceilings to support a live load of 25 

PSF. 
 
  5. Coordinate location of condensate plumbing with plumbing 

contractor. 
  

6. Seismic Restraints: The manufacturer/installer shall design and 
install walk-in units to resist seismic loading as required by the 
local governing codes. Provide all seismic details with submittal 
package indicating required any special wall construction, point 
loads, etc.  Install all anchorage devices, including special legs 
and or braces, required for seismic restraint of walk-in units to 
satisfy all governing code requirements for seismic anchorage of 
equipment. 

 
7. 5-Tier Cantilever Storage System:  Equipment Number ME4 
 

Model 7002-5SS-MOD 5 Tier by Mortech Manufacturing; 411 
North Aerojet Avenue, Azusa, Ca. 91702 www.mortechmfg.com 
(Phone: 800-410-0100), or equal products from other 
manufacturers pre-approved in writing 10 days prior to bid date. 
 
a. Removable support arms. 
b. Adjustable support arms in 2” increments vertically. 
c. 300 lb capacity per tier. 
d. Equip with leveling plates to adjust for varied floor 

conditions. 
e. Installed to coordinate with owner gurney layout. 

 
R. Piping:  
  

1. Tubing: ACR type. Hard drawn, cleaned and capped type L 
copper tubing soldered with silver solder, except for hot gas lines 
which shall be silver brazed. All lines shall be installed to allow 
for linear expansion of copper after startup. 

2. Suction and Liquid Gas Pipes: Size for velocity of 500-700 FPM 
on horizontal runs and show a slight pitch toward condensing 
unit.  When condensing unit is located below evaporator and 
there is not possibility of trapping oil, size vertical runs.  When 
condensing unit is located above evaporator, size vertical runs 
for velocity of 1000-1500 FPM. 

3. Liquid Pipes: Size all liquid pipes for maximum 2 psig pressure 
drop. 

4. Hangers: F & M ring type or Unistrut assemblies with appropriate 
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tubing clamps to support liquid, suction, and discharge pipes 
individually.  Space supports according to local codes. 

5. Condensate Drain Piping: 7/8-inch outside diameter or greater 
Type M copper tubing piped from evaporators to open floor 
drain, space support according to local codes, installed in such a 
manner that it leaves a 1-inch clearance space between wall and 
drain. Floor drain to be located outside of cooler or freezer units. 
Adequately slope towards floor drain and penetrate through wall 
of refrigerated areas properly sealing, trapping and discharging 
to the floor drain. 

6. Refrigerant Testing: Pressurize and leak test entire system at not 
less than 200 psig.  Clean and dehydrate by maintaining a 
vacuum of 500 microns, or lower, for a 12 hour period. 

S. Insulation: Fire retardant “Armstrong” insulation, or approved equal, for 
insulating refrigeration suction lines.  Use minimum 3/4” -inch thick wall 
for coolers and a 1-inch thick wall for freezers or what local codes 
enforce. 

 
T. Drain Lines (freezer units): Condensate drain lines must exit freezer 

unit immediately and required heat trace and proper insulation must be 
installed to keep water condensation from icing. 

 
U. Redundancy: All cooler and freezer units shall be provided with totally 

complete redundant mechanical systems with lead / lag timer.  Refer to 
additional requirements for redundancy elsewhere in this specification. 

 
PART 3-EXECUTION 
 
3.1 EXAMINATION 
  
 A. Verify equipment rough in before proceeding with the work in this 
section. 
 

B. Coordinate with other trades for the proper and correct installation of 
plumbing and electrical rough-in, structural backing for items attached 
to walls, and for rough opening dimensions required for the installation 
of products in this section. 

 
C. Examine substrate surfaces and associated work and conditions under 

which work will be installed.  Do not proceed until unsatisfactory 
conditions have been corrected in a manner complying with the 
Contract Documents and acceptable to the Installer.  Starting of work 
within a particular area will be construed as installer’s acceptance of 
surface conditions. 
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3.2 INSTALLATION 
  
 A. Install in accordance with manufacturer’s instructions. 
 

B. Install in accordance with codes and standards required by authority 
having jurisdiction.   

 
 C. Anchor equipment securely in place. Comply with all seismic restraint 

code requirements for installation of walk-in units and associated 
equipment. 

 
1. Sequence installation to ensure utility connections are achieved 

in an orderly and expeditious manner. 
 
4.      Inspect all floor, wall and ceiling conditions for trueness, to be 

level and plumb.  Notify architect of any unacceptable conditions.  
Do not proceed with installation until unacceptable conditions 
have been corrected.  Proceeding with installation will be taken 
as acceptance of all conditions. 

 
5. Install all walk-in units plumb, true, neatly and securely.  Install 

all doors to operate freely, without binding and to seal openings 
completely.  Install all mechanical and electrical equipment to 
operate quietly, efficiently and without vibration to perform the 
intended function.  Provide proper ventilation for all equipment.  
Install equipment for ease of inspection, service and 
maintenance. 

 
D. Touch-up minor damage surfaces caused during installation.  Replace 

damaged components as directed by Architect. 
 

1.   Seal all cooler panel joints with a sealant approved by the cooler 
manufacturer. 

 
3.3 CLEANUP, MAINTENANCE, ADJUSTING & DEMONSTRATION 
 

A. At completion, clean all surfaces thoroughly using no cleaners, which 
will harm adjacent surfaces. 

 
B. Protect all equipment and surfaces from damage and replace all 

damaged items. 
 

C. Adjust operating equipment to efficient operation for its intended use 
and as required by the manufacturer. 
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D. Provide systems training and demonstration of all equipment operations 
and functions to the owner. 

 
E. Refer to Commissioning Specification Section for training requirements 

for specific systems and equipment.  Training of the Owner’s operation 
and maintenance personnel is required in cooperation with the 
Commissioning Consultant. A training agenda shall be prepared by the 
Contractor and approved by the Owner prior to training performance. 

 
END OF SECTION 13 08 00 
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SECTION 122413 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manually operated roller shades with single rollers. 
2. Motor-operated roller shades with double rollers. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting 
roller shades and accessories. 

2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for light-
blocking shades with a sealant. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include styles, material descriptions, construction details, dimensions of individual components and 
profiles, features, finishes, and operating instructions for roller shades. 

B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, 
their orientation to rollers, and their seam and batten locations. 

1. Motor-Operated Shades: Include details of installation and diagrams for power, signal, and control 
wiring. 

C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 mm) long. 

D. Samples for Initial Selection:  For each type and color of shadeband material. 

1. Include Samples of accessories involving color selection. 

E. Samples for Verification:  For each type of roller shade. 

1. Shadeband Material:  Not less than 10 inches (250 mm) square.  Mark inside face of material if 
applicable. 

2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 inches (900 
mm) long for each type of roller shade indicated. 

3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long. 

F. Roller-Shade Schedule:  Use same designations indicated on Drawings. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Certificates:  For each type of shadeband material, signed by product manufacturer. 

C. Product Test Reports:  For each type of shadeband material, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roller shades to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and 
shadeband material indicated, but no fewer than two units. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of products. 

B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for materials and execution. 

1. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

2. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of 
installation using same designations indicated on Drawings. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, 
including painting, is complete and dry and ambient temperature and humidity conditions are maintained at 
the levels indicated for Project when occupied for its intended use. 

B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of 
other construction by field measurements before fabrication and indicate measurements on Shop 
Drawings.  Allow clearances for operating hardware of operable glazed units through entire operating 
range.  Notify Architect of installation conditions that vary from Drawings.  Coordinate fabrication schedule 
with construction progress to avoid delaying the Work. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide MechoShade Systems, Inc. 
“Mecho /5” or comparable product by one of the following: 

 
1. Hunter Douglas Contract. 

B. Source Limitations:  Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that stops shade 
movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains:  Manufacturer's standard. 

a. Loop Length:  Full length of roller shade. 
b. Limit Stops:  Provide upper and lower ball stops. 
c. Chain-Retainer Type:  Clip, jamb mount. 

2. Spring Lift-Assist Mechanisms:  Manufacturer's standard for balancing roller-shade weight and 
lifting heavy roller shades. 

a. Provide for shadebands that weigh more than 10 lb (4.5 kg) or for shades as recommended 
by manufacturer, whichever criteria are more stringent. 

B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required 
to accommodate operating mechanisms and weights and widths of shadebands indicated without 
deflection.  Provide with permanently lubricated drive-end assemblies and idle-end assemblies designed to 
facilitate removal of shadebands for service. 

1. Roller Drive-End Location:  As indicated on Drawings. 
2. Direction of Shadeband Roll:  Regular, from back of roller. 
3. Shadeband-to-Roller Attachment:  Manufacturer's standard method. 

C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, 
operating mechanism, installation accessories, and mounting location and conditions indicated. 

D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to three 
inline rollers into a multiband shade that is operated by one roller drive-end assembly. 

E. Shadebands: 

1. Shadeband Material:  Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Exposed with endcaps and integral light seal where bottom (sill) channels are 
indicated. 

b. Color and Finish:  As selected by Architect from manufacturer's full range. 

F. Installation Accessories: 

1. Front Fascia:  Aluminum extrusion that conceals front and underside of roller and operating 
mechanism and attaches to roller endcaps without exposed fasteners. 
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a. Shape:  L-shaped. 
b. Height:  Manufacturer's standard height required to conceal roller and shadeband when 

shade is fully open, but not less than 3-3/4 inches. 

2. Endcap Covers:  To cover exposed endcaps. 
3. Recessed Shade Pocket:  Rectangular, extruded-aluminum enclosure designed for recessed 

ceiling installation; with front, top, and back formed as one piece, end plates, and removable 
bottom closure panel. 

a. Height:  Manufacturer's standard height required to enclose roller and shadeband when 
shade is fully open, but not less than height indicated on Drawings. 

b. Provide pocket with lip at lower edge to support acoustical ceiling panel. 

4. Closure Panel and Wall Clip:  Removable aluminum panel designed for installation at bottom of 
site-constructed ceiling recess or pocket and for snap-in attachment to wall clip without fasteners. 

a. Closure-Panel Width:  As indicated on Drawings. 

5. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades as shades 
are drawn down.  Provide side channels with shadeband guides or other means of aligning 
shadebands with channels at tops. 

6. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at bottoms of 
shades when shades are closed. 

7. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 

2.3 MOTOR-OPERATED, DOUBLE-ROLLER SHADES 

A. Motorized Operating Systems: Provide factory-assembled, shade-operator systems of size and capacity 
and with features, characteristics, and accessories suitable for conditions indicated, complete with electric 
motor and factory-prewired motor controls, power disconnect switch, enclosures protecting controls and 
operating parts, and accessories required for reliable operation without malfunction. Include wiring from 
motor controls to motors. Coordinate operator wiring requirements and electrical characteristics with 
building electrical system. 

1. Electrical Components: Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 

2. Electric Motor: Manufacturer's standard tubular, enclosed in rollers. 

a. Electrical Characteristics: Single phase, 110 V, 60 Hz. 

3. Remote Control: Electric controls with NEMA ICS 6, Type 1 enclosure for recessed or flush 
mounting. Provide the following for remote-control activation of shades: 

 
a. Group Control Station: Momentary-contact, three-position, rocker-style, wall-switch-operated 

control station with open, close, and center off functions for single-switch group control. 
b. Microprocessor Control: Electronic programmable means for setting, changing, and 

adjusting control features; isolated from voltage spikes and surges. 
c. Color: As selected by Architect from manufacturer's full range. 

4. Crank-Operator Override: Crank and gearbox operate shades in event of power outage or motor 
failure. 

5. Limit Switches: Adjustable switches, interlocked with motor controls and set to stop shade 
movement automatically at fully raised and fully lowered positions. 

6. Operating Features: 

a. Group switching with integrated switch control; single faceplate for multiple switch cutouts. 
b. Capable of interface with audiovisual control system. 
c. Capable of accepting input from building automation control system. 
d. Override switch. 
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B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required 
to accommodate operating mechanisms and weights and widths of shadebands indicated without 
deflection. Provide with permanently lubricated drive-end assemblies and idle-end assemblies designed to 
facilitate removal of shades for service. 

1. Double-Roller Mounting Configuration: Offset, outside shade over and inside shade under. 
2. Inside Roller: 

a. Drive-End Location: As indicated on Drawings. 
b. Direction of Shadeband Roll: Regular, from back of roller. 

3. Outside Roller: 

a. Drive-End Location: As indicated on Drawings. 
b. Direction of Shadeband Roll: Regular, from back of roller. 

4. Shadeband-to-Roller Attachment: Manufacturer's standard method. 

C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller mounting 
configuration, roller assemblies, operating mechanisms, installation accessories, and installation locations 
and conditions indicated. 

D. Roller-Coupling Assemblies: Coordinated with operating mechanism and designed to join up to three inline 
rollers into a multiband shade that is operated by one roller drive-end assembly. 

E. Outside Shadebands: 

1. Shadeband Material: Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Enclosed in sealed pocket of shadeband material. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

F. Installation Accessories: 

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and operating 
mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and shadeband when 

shade is fully open, but not less than 4 inches (102 mm).  

2. Closure Panel and Wall Clip: Removable aluminum panel designed for installation at bottom of site-
constructed ceiling recesses or pockets and for snap-in attachment to wall clip without fasteners. 

a. Closure-Panel Width: As indicated on Drawings. 

3. Side Channels: With light seals and designed to eliminate light gaps at sides of shades as shades 
are drawn down. Provide side channels with shadeband guides or other means of aligning 
shadebands with channels at tops. 

4. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light gaps at bottoms of 
shades when shades are closed. 

5. Installation Accessories Color and Finish: As selected from manufacturer's full range. 

2.4 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 
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B. Light-Filtering Fabric:  Woven fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer; EcoVeil 1350 Shadecloth Collection or Architect approved 
equivalent. 

2. Type:  Thermoplastic Olefin (TPO). 
3. Weave:  Basketweave. 
4. Roll Width:  Up to 100 inches. 
5. Orientation on Shadeband:  Up the bolt. 
6. Openness Factor:  5 percent. 
7. Color:  As selected by Architect from manufacturer's full range. 

2.5 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including requirements 
for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F (23 
deg C): 

1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening in which 
shade is installed less 1/4 inch (6 mm) per side or 1/2-inch (13-mm) total, plus or minus 1/8 inch 
(3.1 mm).  Length equal to head-to-sill or -floor dimension of opening in which shade is installed 
less 1/4 inch (6 mm), plus or minus 1/8 inch (3.1 mm). 

C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible except as 
follows: 

1. Vertical Shades:  Where width-to-length ratio of shadeband is equal to or greater than 1:4, provide 
battens and seams at uniform spacings along shadeband length to ensure shadeband tracking and 
alignment through its full range of movement without distortion of the material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, operational clearances, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written 
instructions. 

1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) to interior face of 
glass.  Allow clearances for window operation hardware. 

B. Electrical Connections: Connect motor-operated roller shades to building electrical system. 

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction 
throughout entire operational range. 
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3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that 
ensure that roller shades are without damage or deterioration at time of Substantial Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of 
Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain motor-operated roller shades. 

END OF SECTION 122413 
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SECTION 123661 - SIMULATED STONE COUNTERTOPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Quartz agglomerate countertops and backsplashes. 

1.3 ACTION SUBMITTALS 

A. Product Data: For countertop materials and sinks. 

B. Sustainability Submittals: 

1. For products having recycled content, documentation indicating percentages by weight of 
postconsumer and preconsumer recycled content. Include statement indicating cost for each 
product having recycled content. 

C. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, methods of 
joining, and cutouts for plumbing fixtures. 

D. Samples for Initial Selection: For each type of material exposed to view. 

E. Samples for Verification: For the following products: 

1. Countertop material, 6 inches (150 mm) square. 
2. One full-size quartz agglomerate countertop, with front edge and backsplash, 8 by 10 inches (200 

by 250 mm), of construction and in configuration specified. 

1.4 PROJECT CONDITIONS 

A. Field Measurements: Verify dimensions of countertops by field measurements after base cabinets are 
installed but before countertop fabrication is complete. 

1.5 COORDINATION 

A. Coordinate locations of utilities that will penetrate countertops or backsplashes. 
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PART 2 - PRODUCTS 

2.1 QUARTZ AGGLOMERATE COUNTERTOPS 

A. Configuration: Provide countertops with the following front and backsplash style: 

1. Front: As detailed on drawings. 
2. Backsplash: As detailed on drawings. 
3. Endsplash: As detailed on drawings. 

B. Countertops: 3/4-inch- (19-mm-) thick, quartz agglomerate with front edge built up with same material. 

C. Backsplashes: 3/4-inch- (19-mm-) thick, quartz agglomerate. 

D. Fabrication: Fabricate tops in one piece with shop-applied edges and backsplashes unless otherwise 
indicated. Comply with quartz agglomerate manufacturer's written instructions for adhesives, sealers, 
fabrication, and finishing. 

1. Fabricate with loose backsplashes for field assembly. 

2.2 COUNTERTOP MATERIALS 

A. Certified Wood Materials: Fabricate countertops with wood and wood-based products produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, 
"FSC Principles and Criteria for Forest Stewardship." 

B. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue, made with binder containing no urea formaldehyde. 

1. Recycled Content: Not less than (verify with Architect) percent preconsumer or postconsumer 
recycled content. 

C. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch sanded. 

D. Adhesives: Adhesives shall not contain urea formaldehyde. 

E. Quartz Agglomerate: Solid sheets consisting of quartz aggregates bound together with a matrix of filled 
plastic resin and complying with the "Physical Characteristics of Materials" Article of ANSI SS1. 

1. Basis of Design, Manufacturer:  Cambria “Natural Quartz Countertop” or a comparable product by 
one of the following: 

a. Approved Equal 
 

2. Colors and Patterns: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m). 

B. Fasten countertops by screwing through corner blocks of base units into underside of countertop. Pre-drill 
holes for screws as recommended by manufacturer. Align adjacent surfaces and, using adhesive in color 
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to match countertop, form seams to comply with manufacturer's written instructions. Carefully dress joints 
smooth, remove surface scratches, and clean entire surface. 

1. Install backsplashes and endsplashes to comply with manufacturer's written instructions for 
adhesives, sealers, fabrication, and finishing. 

2. Seal edges of cutouts in particleboard subtops by saturating with varnish. 
3. Install UV filler as recommended by manufacturer. 

END OF SECTION 123661 
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SECTION 129300 - SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Seating. 

1.3 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s product data, storage and handling requirements and 
recommendations, installation methods and available colors, styles, patterns and textures.  

B. Submit manufacturer’s shop drawings, including plans and elevations, indicating overall 
dimensions. 

C. Samples:  Submit manufacturer’s samples of materials, finishes, and colors. 

D. Warranty: Products will be free from defects in material and/or workmanship for a period of 
three years from the date of invoice. The warranty does not apply to damage resulting from 
accident, alteration, misuse, tampering, negligence, or abuse. 

E. .Sustainability Submittals: 

1. Product Data: For products having recycled content, documentation indicating 
percentages by weight of postconsumer and preconsumer recycled content. Include 
statement indicating cost for each product having recycled content. 

2. Certificates: Chain-of-custody certificates indicating that wood components of site 
furnishings comply with forest certification requirements. Include documentation that 
manufacturer is certified for chain of custody by an FSC-accredited certification body. 
Include statement indicating cost for each certified wood product. 

F. Product Schedule: For site furnishings. Use same designations indicated on Drawings. 

G. Maintenance Data: For site furnishings to include in maintenance manuals. 
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PART 2 - PRODUCTS 

2.1  SEATING 

A. Products: Subject to compliance with requirements Retain "Basis-of-Design Product" Paragraph 
and list of manufacturers below to identify a specific product or a comparable product from 
manufacturers listed. Retain option and delete insert note if manufacturer's name and model 
number are indicated on Drawings. 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Landscape Forms 
“Shadowline” backless bench or comparable product. 

C. Frame: Internal steel rods. 

D. Seat: 

1. Material:  Bench consists of 2” x 3” interior rails, 2” x 6” face boards, internal steel 
rods, and steel spines. All boards have eased edges. 
a. Redwood: Clear, all heart, solid stock. 
b. Supports: Wall mount supports are square tubular steel, welded to support plate. 

2. Height: 17 inches. 
3. Depth:  22 inches. 
4. Length: 72 inches. 
5. Arms: None.  

E. Support Finish: 

1. Color: Titanium. 

2. Topcoat: Thermosetting TGIC polyester powder coat. UV, chip and flake resistant. 
3. Primer: Rust inhibitor on ferrous supports. 

F. Wood Finish: Unfinished. 

G. Mounting: Wall Mounted. 

2.2 MATERIALS 

A. Seat: Bench consists of 2” x 3” interior rails, 2” x 6” face boards, internal steel rods, and steel 
spines.  All boards have eased edges. 

1. Wood Species:  
a. Redwood: Clear, all heart, solid stock. 
b. Finish: Unfinished. 

2. Supports: Wall mount supports square tubular steel, welded to support plate.  

3. Certified Wood: Fabricate site furnishings with components produced from wood obtained 
from forests certified by an FSC-accredited certification body to comply with FSC STD-
01-001, "FSC Principles and Criteria for Forest Stewardship." 
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2.3 FABRICATION 

A. Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and 
angles. Separate metals from dissimilar materials to prevent electrolytic action. 

B. Welded Connections: Weld connections continuously. Weld solid members with full-length, full-
penetration welds and hollow members with full-circumference welds. At exposed connections, 
finish surfaces smooth and blended so no roughness or unevenness shows after finishing and 
welded surface matches contours of adjoining surfaces. 

C. Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce 
uniform curvature for each repetitive configuration required; maintain cylindrical cross section of 
member throughout entire bend without buckling, twisting, cracking, or otherwise deforming 
exposed surfaces of handrail and railing components. 

D. Factory Assembly: Shop assembled benches. 

2.4 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions unless more stringent requirements 
are indicated. Complete field assembly of site furnishings where required. 

B. Unless otherwise indicated, install site furnishings after landscaping and paving have been 
completed. 

C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on 
Drawings. 

END OF SECTION 129300 



Unified State Laboratory Module 2 
DFCM Project #13020300 

 BID SET | April 21, 2014 

 

 
BULLET RESISTANT FIBERGLASS 
COMPOSITE 

 Section 130700 - Page 1 

 

SECTION - 130700 – BULLET RESISTANT FIBERGLASS COMPOSITE 
 
 
 
PART 1: GENERAL  
 
1.1  REFERENCE 
The publication below forms a part of this specification. 
 UNDERWRITERS LABORATORY UL 752  11th Edition 
 Standard for Bullet Resisting Equipment dated Sept 5, 2005 
 AMERICAN SOCIETY FOR TESTING AND MATERIALS 
 ASTM E119-00a Standard Test for ONE HOUR FIRE RATING 
 of building construction and materials. 
 
1.2  SUBMITTALS 
The following shall be submitted in accordance with Division 1 and the SPECIAL CONTRACT REQUIREMENTS: 
Submit for approval prior to fabrication catalog cuts, brochures, specifications, U. L. LISTING VERIFICATION, proof 
of possession of PRODUCT LIABILITY INSURANCE in an amount not less than Five Million U.S. Dollars, and printed 
data in sufficient detail to indicate compliance with the contract documents and the manufacturer's instructions for the 
installation of Bullet Resistant Fiberglass Composite Panels. The fiberglass composite provider must be ISO 
9001:2008 Certified with proof of certification from an accredited registrar. Furnish verification of compliance with 
ASTM E119-00a ONE HOUR FIRE RATING from a recognized testing laboratory. 
 
1.3  DESIGN 
Through the design, manufacturing technique and material application the Bullet Resistant Fiberglass Composite 
shall be of the "non-ricochet type".  This design is intended to permit the capture and retention of an attacking 
projectile lessening the potential of a random injury or lateral penetration.  
    
1.4  DELIVERY, STORAGE AND HANDLING 
Deliver the materials to the project with the manufacturer’s U. L. Labels intact and legible.  Handle the material with 
care to prevent damage.  Store the materials inside under cover, stack flat and off the floor. 
   
1.5  WARRANTY 
All materials and workmanship shall be warranted against defects for a period of two (2) year from the date of receipt 
at the project site.  
 
PART 2: PRODUCTS 
 
2.1  BULLET RESISTANT FIBERGLASS COMPOSITE  MATERIAL 
The panels shall be made of multiple layers of woven roving ballistic grade fiberglass cloth impregnated with a 
thermoses polyester resin and compressed into flat rigid sheets.  The production technique and materials used shall 
provide the controlled internal delamination to permit the capture of a penetrating projectile. 
 
 
2.2 SECURITY LEVEL 
The Bullet Resistant Fiberglass Composite panel(s) must be UL Listed rated for level  4. 
 
2.3 MANUFACTURERS 
Other UL Listed bullet resistant fiberglass composite products are acceptable if in compliance with all requirements of 
this specification.  Alternate products must be submitted to the architect for approval two weeks prior to bidding. 
Products from the following suppliers may be acceptable: 
 

1. ARMORTEX 800-880-8306 
2. Insulgard 800-624-6315 
3. Chicago Bullet Proof 800-690-9160 
4. CR Lawrence co. 800-421-6144 

 
PART 3: EXECUTION 
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3.1  SUPPORTING MEMBERS 
Prior to installing the bullet resistive material the contractor shall verify that all supports have been installed as 
required by the contract documents and the architectural drawings. 
 
3.2  JOINTS 
All joints shall be reinforced by a back-up layer of bullet resistive material.  The bullet resistance of the joint, as 
reinforced, shall be at least equal to that of the panel.  Minimum width of reinforcing layer at joint shall be 4" (2" on 
each panel or a 2" minimum overlap). 
 
3.3  APPLICATION 
Armor shall be installed in accordance with the manufacturer's printed recommendations.  Armor panels shall be 
adhered using an industrial adhesive, mastic, screws or bolts.  Method of application shall maintain the bullet resistive 
rating at junctures with the concrete floor slab, the concrete roof slab, the bullet resistive door frames, the bullet 
resistive window frames, and all required penetrations. 
 
 
END OF SECTION 130700 
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SECTION 14240 - HYDRAULIC ELEVATORS 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes:  Hydraulic passenger elevators as shown and specified.  Elevator work includes: 
  1. Standard pre-engineered hydraulic passenger elevators. 
  2. Elevator car enclosures, hoistway entrances and signal equipment. 
  3. Jack(s). 
  4. Operation and control systems. 
  5. Accessibility provisions for physically disabled persons. 
  6. Equipment, machines, controls, systems and devices as required for safely operating the specified 

elevators at their rated speed and capacity. 
  7. Materials and accessories as required to complete the elevator installation. 
 
 B. Related Sections: 
  1. Division 3 Concrete:  Installing inserts, sleeves and anchors in concrete. 
  2. Division 5 Metals: 
   a. Providing hoist beams, pit ladders, steel framing, auxiliary support steel and divider beams 

for supporting guide-rail brackets. 
   b. Providing steel angle sill supports and grouting hoistway entrance sills and frames. 
  3. Division 9 Finishes:  Providing elevator car finish flooring and field painting unfinished and shop 

primed ferrous materials. 
  4. Division 22 Plumbing: 
   a. Sump pit and oil interceptor. 
  5. Division 23: Heating, Ventilation and Air Conditioning 
   a. Heating and ventilating hoistways and machine rooms. 
  6. Division 16 Sections: 
   a. Providing electrical service to elevators, including fused disconnect switches. 
   b. Emergency power supply, transfer switch and auxiliary contacts. 
   c. Heat and smoke sensing devices. 
   d. Convenience outlets and illumination in machine room, hoistway and pit. 
 

C. Work Not Included: General contractor shall provide the following in accordance with the requirements of 
the Model Building Code and ANSI A17.1 Code.  For specific rules, refer to ANSI A17.1, Section 300 for 
hydraulic elevators.  State or local requirements must be used if more stringent. 

 
1. Elevator hoist beam to be provided at top of elevator shaft. Beam must be able to accommodate 

proper loads and clearances for elevator installation and operation. 
2. Supply in ample time for installation by other trades, inserts, anchors, bearing plates, brackets, 

supports and bracing including all setting templates and diagrams for placement. 
3. Hatch walls require a minimum two hours of fire rating. Hoistway should be clear and plumb with 

variations not to exceed 1/2'' at any point.  
4. Elevator hoistways shall have barricades, as required. 
5. Install bevel guards at 75° on all recesses, projections or setbacks over 2'' (4'' for A17.1 2000 

areas) except for loading or unloading. 
6. Provide rail bracket supports at pit, each floor and roof. For guide rail bracket supports, provide 

divider beams between hoistway at each floor and roof.  
7. Pit floor shall be level and free of debris. Reinforce dry pit to sustain normal vertical forces from 

rails and buffers. 
8. Where pit access is by means of the lowest hoistway entrance, a vertical ladder of non-

combustible material extending 42'' minimum, (48'' minimum for A17.1-2000 areas) shall be 
provided at the same height, above sill of access door or handgrips. 

9. Machine room to be enclosed and protected. 
10. Machine Room temperature must be maintained between 55º and 90º F. 
11. If machine room is remote from the elevator hoistway, clear access must be available above the 

ceiling or metal/concrete raceways in floor for oil line and wiring duct from machine room. 
12. Access to the machinery space and machine room must be in accordance with the governing 

authority or code. 
13. Provide an 8” x 16” cutout through machine room wall, for oil line and wiring duct, coordinated with 

elevator contractor at the building site.  
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14. All wire and conduit should run remote from either the hoistways or the machine room. 
15. When heat, smoke or combustion sensing devices are required, connect to elevator machine room 

terminals.  Contacts on the sensors should be sided for 120 volt D.C. 
16. Install and furnish finished flooring in elevator cab. 
17. Finished floors and entrance walls are not to be constructed until after sills and door frames are in 

place. Consult elevator contractor for rough opening size. The general contractor shall supply the 
drywall framing so that the wall fire resistance rating is maintained, when drywall construction is 
used. 

18. Where sheet rock or drywall construction is used for front walls, it shall be of sufficient strength to 
maintain the doors in true lateral alignment.  Drywall contractor to coordinate with elevator 
contractor. 

19. Before erection of rough walls and doors; erect hoistway sills, headers, and frames. After rough walls 
are finished; erect fascias and toe guards. Set sill level and slightly above finished floor at landings. 

20. To maintain legal fire rating (masonry construction), door frames are to be anchored to walls and 
properly grouted in place. 

21. The elevator wall shall interface with the hoistway entrance assembly and be in strict compliance 
with the elevator contractor's requirements. 

22. General Contractor shall fill and grout around entrances, as required. 
23. Elevator sill supports shall be provided at each opening. 
24. All walls and sill supports must be plumb where openings occur. 
25. For applications with jack hole, free and clear access to the elevator pit area for the jack hole-

drilling rig is required.  
26. Where jack hole is required, remove all spoils from jack hole drilling. 
27. When not provided by Elevator Contractor, jack hole shall accommodate the jack unit. If required 

the jack hole is to be provided in strict accordance with the elevator contractor's shop drawings. 
28. Locate a light fixture and convenience outlet in pit with switch located adjacent to the access door. 
29. A light switch and fused disconnect switch for each elevator should be located inside the machine 

room adjacent to the door, where practical, per the National Electrical Code (NFPA No. 70). 
30. As indicated by elevator contractor, provide a light outlet for each elevator, in center of hoistway 

(or in the machine room). 
31. For signal systems and power operated door: provide ground and branch wiring circuits, including 

main line switch.  For car light and fan: provide a feeder and branch wiring circuits, including main 
line switch. 

32. Wall thickness may increase when fixtures are mounted in drywall.  These requirements must be 
coordinated between the general contractor and the elevator contractor.  

33. Provide supports, patching and recesses to accommodate hall button boxes, signal fixtures, etc..  
34. Locate telephone and convenience outlet on control panel. 
 

 
1.02 SUBMITTALS 
 
 A. Product data:  When requested, the elevator contractor will provide standard cab, entrance and signal 

fixture data to describe product for approval. 
 
 B. Shop drawings: 
  1. Show equipment arrangement in the machine room/control space, pit and hoistway.  Provide plans, 

elevations, sections and details of assembly, erection, anchorage, and equipment location. 
  2. Indicate elevator system capacities, sizes, performances, safety features, finishes and other 

pertinent information. 
  3. Show floors served, travel distances, maximum loads imposed on the building structure at points of 

support and all similar considerations of the elevator work. 
  4. Indicate electrical power requirements and branch circuit protection device recommendations. 
 
 C. Powder Coat Paint selection: Submit manufacturer’s standard selection charts for exposed finishes and 

materials. 
 
 D. Plastic laminate selection: Submit manufacturer’s standard selection charts for exposed finishes and 

materials. 
 
 E. Metal Finishes:  Upon request, standard metal samples provided. 
 
 F. Operation and maintenance data.  Include the following: 
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  1. Owners Manual and Wiring Diagrams. 
  2. Parts list, with recommended parts inventory. 
 
1.03 QUALITY ASSURANCE 
 
 A. Manufacturer Qualifications:  An approved manufacturer with minimum fifteen years experience in 

manufacturing, installing, and servicing elevators of the type required for the project. 
  1. Must be the manufacturer of the power unit, controller, signal fixtures, door operators cab, 

entrances, and all other major parts of the elevator operating equipment. 
   a. The major parts of the elevator equipment shall be manufactured in the United States, and 

not be an assembled system. 
  2. The manufacturer shall have a documented, on-going quality assurance program. 
  3.  ISO-9001:2000 Manufacturer Certified 
  4. ISO-14001:2004 Environmental Management System Certified 
 
 B. Installer Qualifications:  The manufacturer or an authorized agent of the manufacturer with not less than 

fifteen years of satisfactory experience installing elevators equal in character and performance to the 
project elevators.  

 
 C. Regulatory Requirements: 
  1. ASME/ANSI A17.1 Safety Code for Elevators and Escalators, latest edition or as required by the    

local building code. 
  2.      Building Code: National. 

  3.    NFPA 70 National Electrical Code. 
  4.    NFPA 80 Fire Doors and Windows. 
  5.    Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
  6.    CAN/CSA C22.1 Canadian Electrical Code. 
  7.    CAN/CSA B44 Safety Code for Elevators and Escalators. 
 
 D.  Fire-rated Entrance Assemblies:  Opening protective assemblies including frames, hardware, and 

operation shall comply with ASTM E2074, CAN4-S104 (ULC-S104), UL10(B), and NFPA 80.  Provide 
entrance assembly units bearing Class B or 1 1/2 hour label by a Nationally Recognized Testing 
Laboratory (2 hour label in Canada). 

 
 E. Inspection and testing:  Elevator Installer shall obtain and pay for all required inspections, tests, permits and 

fees for elevator installation. 
  1. Arrange for inspections and make required tests. 
  2. Deliver to the Owner upon completion and acceptance of elevator work. 
 
1.04 DELIVERY, STORAGE AND HANDLING 
 
 A. Manufacturing will deliver elevator materials, components and equipment and the contractor is responsible 

to provide secure and safe storage on job site. 
 
1.05 PROJECT CONDITIONS 
 
   A. Prohibited Use:  Elevators shall not be used for temporary service or for any other purpose during the 

construction period before Substantial Completion and acceptance by the purchaser unless agreed upon 
by Elevator Contractor and General Contractor with signed temporary agreement. 

 
  B. Provide the hole for the jack unit (if required by the type of jack provided), based on excavation through 

normal soil or clay which can be removed by manual digging or by standard truck-mounted regular drilling 
unit.  Provide a casing if required to retain the walls of the hole.  General contractor shall remove 
excavation spoils deposited in the elevator pit. 

  1. If a physical obstruction or hindrance is encountered below the ground surface, including boulders, 
rock, gravel, wood, metal, pilings, sand, water, quick sand, caves, public utilities or any other foreign 
material, obtain written authorization to proceed with excavating using special excavation 
equipment. 

  2. Maintain a daily log of time and material costs involved. 
  3. Elevator contractor will be compensated on a time and material basis for additional costs incurred 

after encountering the physical obstruction or hindrance, including the cost of the special excavation 
equipment. 
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1.06 WARRANTY  
 
 A. Warranty:  Submit elevator manufacturer's standard written warranty agreeing to repair, restore or replace 

defects in elevator work materials and workmanship not due to ordinary wear and tear or improper use or 
care for 12 months from date of Substantial Completion. 

 
1.07 MAINTENANCE 
 
 A. Furnish maintenance and call back service for a period of 12 months for each elevator from date of 

Substantial Completion during normal working hours, excluding callbacks.  Service shall consist of periodic 
examination of the equipment, adjustment, lubrication, cleaning, supplies and parts to keep the elevators in 
proper operation. 

   
  1. Manufacturer shall have a service office and full time service personnel within a 100 mile radius of 

the project site. 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Thyssenn Krupp or 
comparable product by one of the following: 
1. Otis 
2. Schindler 

 
 
2.02 MATERIALS, GENERAL 
 
 A. Colors, patterns, and finishes:  As selected by the Architect from manufacturer's standard colors, patterns, 

and finish charts. 
 
 B.  Steel: 
  1. Shapes and bars:  Carbon. 
  2. Sheet:  Cold-rolled steel sheet, commercial quality, Class 1, matte finish. 
  3. Finish:  Factory-applied baked enamel. 
 
 C. Plastic laminate:  Decorative high-pressure type, complying with NEMA LD3, Type GP-50 General Purpose 

Grade, nominal 0.050" thickness. 
 
 D. Carpet: By others. 
 
2.03 HOISTWAY EQUIPMENT 
 
 A. Platform:  Fabricated frame of formed or structural steel shapes, gusseted and rigidly welded with a wood 

subfloor.  Underside of the platform shall be fireproofed. The car platform shall be designed and fabricated 
to support one-piece loads weighing up to 25% of the rated capacity. 

 
 B. Sling:  Steel stiles affixed to a steel crosshead and bolstered with bracing members to remove strain from 

the car enclosure. 
 
 C. Guide Rails:  Steel, omega shaped, fastened to the building structure with steel brackets. 
 

D. Guide Shoes:  Slide guides shall be mounted on top and bottom of the car. 
 
E. Buffers:  Provide substantial buffers in the elevator pit.  Mount buffers on a steel template that is fastened       

to the pit floor or continuous channels fastened to the elevator guide rail or securely anchored to the pit 
floor.  Provide extensions if required by project conditions. 

 
F. Jack:  Jack unit shall be of sufficient size to lift the gross load the height specified. Factory test jack to 

insure adequate strength and freedom from leakage.  Brittle material, such as gray cast iron, is prohibited in 
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the jack construction.  Provide the following jack type:  Single post conventional (in ground). Single polished 
steel hydraulic plunger housed in a steel sealed casing with sufficient clearance space to allow for 
alignment during installation.  The casing shall have a dished endcap and safety bulkhead as required by 
A17.1 code.  The plunger shall have a high-pressure sealing system which will not allow for seal movement 
or displacement during the course of operation.  The jack system will be supplied with schedule 40 pvc or 
an HDPE protection system complying with A17.1 code requirements to prevent in ground corrosion of the 
casing.  The jack casing shall have a bleeder valve to discharge any air trapped in the jack. 

 
 G. Automatic Self-Leveling:  Provide each elevator car with a self-leveling feature to automatically bring the car 

to the landings and correct for overtravel or undertravel.  Self-leveling shall, within its zone, be automatic 
and independent of the operating device.  The car shall be maintained approximately level with the landing 
irrespective of its load. 

 
 H. Wiring, Piping, and Oil: Provide all necessary hoistway wiring in accordance with the National Electrical 

Code.  All necessary code compliant pipe and fittings shall be provided to connect the power unit to the jack 
unit.  Provide proper grade readily biodegradable oil as specified by the manufacturer of the power unit (see 
Power Unit section 2.04.G for further details) 

 
 
2.04 POWER UNIT 
 
 A. Power Unit (Oil Pumping and Control Mechanism):  A self-contained unit consisting of the following items: 
  1. Oil reservoir with tank cover. 
  2. An oil hydraulic pump. 
  3. An electric motor. 
  4. Oil control valve with the following components built into single housing; high pressure relief valve, 

check valve, automatic unloading up start valve, lowering and leveling valve, and electro-magnetic 
controlling solenoids. 

 
 B. Pump:  Positive displacement type pump specifically manufactured for oil-hydraulic elevator service.  Pump 

shall be designed for steady discharge with minimum pulsation to give smooth and quiet operation. Output 
of pump shall not vary more than 10 percent between no load and full load on the elevator car. 

 
 C. Motor:  Standard manufacture motor specifically designed for oil-hydraulic elevator service. Duty rating 

shall be selected for specified speed and load. 
 
 D. Control System: Shall be microprocessor based and protected from environmental extremes and excessive 

vibrations in a NEMA 1 enclosure. 
 
 E. Oil Control Unit:  The following components shall be built into a single housing.  Welded manifolds with 

separate valves to accomplish each function are not acceptable.  Adjustments shall be accessible and be 
made without removing the assembly from the oil line. 

  1. Relief valve shall be externally adjustable and be capable of bypassing the total oil flow without 
increasing back pressure more than 10 percent above that required to barely open the valve. 

  2. Up start and stop valve shall be adjustable and designed to bypass oil flow during start and stop of 
motor pump assembly. Valve shall close slowly, gradually diverting oil to or from the jack unit, 
ensuring smooth up starts and up stops. 

  3. Check valve shall be designed to close quietly without permitting any perceptible reverse flow. 
  4. Lowering valve and leveling valve shall be adjustable for down start speed, lowering speed, leveling 

speed and stopping speed to ensure smooth "down" starts and stops.  The leveling valve shall be 
designed to level the car to the floor in the direction the car is traveling after slowdown is initiated. 

 
 F. Solid State Starting: Provide an electronic starter featuring adjustable starting currents.  

G.  Oil Type: USDA certified biobased product, ultra low toxicity, readily biodegradable, energy efficient, 
high performing fluid made from canola oil with antioxidant, anticorrosive, antifoaming, and metal-
passivating additives. Especially formulated for operating in environmentally sensitive areas.                             
USDA certified biobased product, >90% bio-based content, per ASTM D6866 

 
2.05 HOISTWAY ENTRANCES 
 
 A. Doors and Frames:  Provide complete hollow metal type hoistway entrances at each hoistway opening 

bolted\knock down construction. 
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  1. Manufacturer's standard entrance design consisting of hangers, doors, hanger supports, hanger 
covers, fascia plates, sight guards, and necessary hardware.   

2. Main landing door & frame finish: Stainless steel panels, no. 4 brushed finish.  
3. Typical door & frame finish: Stainless steel panels with no. 4 brushed finish. 

 
 B. Interlocks:  Equip each hoistway entrance with an approved type interlock tested as required by code.  

Provide door restriction devices as required by code. 
 
 C. Door Hanger and Tracks:  Provide sheave type two point suspension hangers and tracks for each hoistway 

horizontal sliding door. 
  1. Sheaves:  Polyurethane tires with ball bearings properly sealed to retain grease. 
  2. Hangers:  Provide an adjustable device beneath the track to limit the up-thrust of the doors during 

operation. 
  3. Tracks:  Drawn steel shapes, smooth surface and shaped to conform to the hanger sheaves. 
 
 D. Hoistway Sills:  Extruded metal, with groove(s) in top surface. Provide mill finish on aluminum. 
 
2.06 CAR ENCLOSURE 
 
 A. Car Enclosure: 

 1. Walls: Cab type TKAP, reinforced  cold-rolled steel with two coats factory applied baked enamel 
finish, with applied vertical wood core panels covered on both sides with high pressure plastic 
laminate.     

  a.    Reveals and frieze: Powder Coated  
  2. Canopy: Cold-rolled steel with hinged exit. 

3.      Ceiling:  Downlight type,  metal pans with suspended LED downlights.   
 4. Cab Fronts, Return,Transom, Soffit and Strike: Provide panels faced with brushed stainless steel. 

  5. Doors:  Horizontal sliding car doors reinforced with steel for panel rigidity. Hang doors on sheave  
type hangers with polyurethane tires that roll on a polished steel track and are guided at the bottom 
by non-metallic sliding guides. 

   a. Door Finish:  Stainless steel panels: No. 4 brushed finish. 
   b. Cab Sills:   Extruded aluminum, mill finish. 

6. Handrail: Provide 6'' flat metal bar on side and rear walls on front opening cars and side walls 
only on front and rear opening cars.  Handrails shall have a stainless steel, no. 4 brushed finish.  

  7. Ventilation:  Manufacturer’s standard exhaust fan, mounted on the car top.  
 
 B. Car Top Inspection: Provide a car top inspection station with an “Auto-Inspection” switch, an "emergency 

stop" switch, and constant pressure "up and down" direction and safety buttons to make the normal 
operating devices inoperative. The station will give the inspector complete control of the elevator.  The car 
top inspection station shall be mounted in the door operator assembly. 

 
2.07 DOOR OPERATION 
 
 A. Door Operation:  Provide a direct current motor driven heavy duty operator designed to operate the car and 

hoistway doors simultaneously. Door movements shall be electrically cushioned at both limits of travel and 
the door operating mechanism shall be arranged for manual operation in event of power failure.  Doors 
shall automatically open when the car arrives at the landing and automatically close after an adjustable time 
interval or when the car is dispatched to another landing.  Closed-loop, microprocessor controlled motor-
driven linear door operator, with adjustable torque limits, also acceptable.  AC controlled units with oil 
checks or other deviations are not acceptable. 

   
  1. No Un-Necessary Door Operation:  The car door shall open only if the car is stopping for a car or hall 

call, answering a car or hall call at the present position or selected as a dispatch car. 
  2. Door Open Time Saver:  If a car is stopping in response to a car call assignment only (no coincident 

hall call), the current door hold open time is changed to a shorter field programmable time when the 
electronic door protection device is activated. 

  3. Double Door Operation:  When a car stops at a landing with concurrent up and down hall calls, no car 
calls, and no other hall call assignments, the car door opens to answer the hall call in the direction of 
the car's current travel.  If an onward car call is not registered before the door closes to within 6 inches 
of fully closed, the travel will reverse and the door will reopen to answer the other call. 

  4. Nudging Operation:  The doors shall remain open as long as the electronic detector senses the 
presence of a passenger or object in the door opening.  If door closing is prevented for a field 
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programmable time, a buzzer will sound.  When the obstruction is removed, the door will begin to close 
at reduced speed.  If the infra-red door protection system detects a person or object while closing on 
nudging, the doors will stop and resume closing only after the obstruction has been removed. 

  5. Limited Door Reversal:  If the doors are closing and the infra-red beam(s) is interrupted, the doors will 
reverse and reopen partially.  After the obstruction is cleared, the doors will begin to close. 

  6. Door Open Watchdog:  If the doors are opening, but do not fully open after a field adjustable time, the 
doors will recycle closed then attempt to open six times to try and correct the fault. 

  7. Door Close Watchdog:  If the doors are closing, but do not fully close after a field adjustable time, the 
doors will recycle open then attempt to close six times to try and correct the fault. 

  8. Door Close Assist:  When the doors have failed to fully close and are in the recycle mode, the door 
drive motor shall have increased torque applied to possibly overcome mechanical resistance or 
differential air pressure and allow the door to close.  

 
 
 B. Door Protection Devices:  Provide a door protection system using 150 or more microprocessor controlled 

infra-red light beams. The beams shall project across the car opening detecting the presence of a 
passenger or object.  If door movement is obstructed, the doors shall immediately reopen. 

 
2.08 CAR OPERATING STATION 
   

A. Car Operating Station, General:  The main car control in each car shall contain the devices required for 
specific operation mounted in an integral swing return panel requiring no applied faceplate. Swing return 
shall have a brushed stainless steel finish. The main car operating panel shall be mounted in the return 
and comply with handicap requirements. Pushbuttons that illuminate using long lasting LED’s shall be 
included for each floor served, and emergency buttons and switches shall be provided per code. Switches 
for car light and accessories shall be provided. 
 

  B.     Emergency Communications System:  Integral phone system provided. 
 

C.     Auxiliary Operating Panel: Not Required 
 

D. Column Mounted Car Riding Lantern: A car riding lantern shall be installed in the elevator cab and located 
in the entrance.  The lantern, when illuminated, will indicate the intended direction of travel.  The lantern will 
illuminate and a signal will sound when the car arrives at a floor where it will stop.  The lantern shall remain 
illuminated until the door(s) begin to close. 
 

E. Special Equipment: Limited Access Operation: Keyswitch and card reader space.(card reader by others)      
 

 
2.09 CONTROL SYSTEMS 
 

A. Controller:  The elevator control system shall be microprocessor based and software oriented. Control of the 
elevator shall be automatic in operation by means of push buttons in the car numbered to correspond to floors 
served, for registering car stops, and by "up-down" push buttons at each intermediate landing and "call" push 
buttons at terminal landings. 

B. Automatic Light and Fan shut down: The control system shall evaluate the system activity and automatically 
turn off the cab lighting and ventilation fan during periods of inactivity. The settings shall be field 
programmable. 

C.  Special Operation: Limited Access Operation: A key switch shall be provided to initiate the Limited Access 
Operation. The activation of this operation shall restrict the operation of the elevator car calls to selected floors 
on a per-floor, per elevator basis. Travel to the restricted floors shall be allowed after the entry of the required 
access code via a card reader device supplied by others. The card reader entry shall override the car call 
restrictions and allow entry of a car call to a restricted floor.  

D. Emergency Power Operation:  (Battery Lowering 10-DOC) When the loss of normal power is detected, a 
battery lowering feature is to be activated.  The elevator will lower to a predetermined level and open the 
doors. After passengers have exited the car, the doors will close and the car will shutdown.  When normal 
power becomes available, the elevator will automatically resume operation. The battery lowering feature is 
included in the elevator contract and does not utilize a building-supplied standby power source. 

 
 

 
2.10 HALL STATIONS 
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 A. Hall Stations, General:  Provide buttons with red-illuminating LED halos to indicate that a call has been 

registered at that floor for the indicated direction. Provide 1 set of pushbutton risers.    
  Provide one pushbutton riser with faceplates having a brushed stainless steel finish. 

      1.       Phase 1 firefighter’s service key switch, with instructions, shall be incorporated into the hall station at 
the designated level. 

  
 
 B. Floor Identification Pads: Provide door jamb pads at each floor. Jamb pads shall comply with Americans with 

Disabilities Act (ADA) requirements. 
 
 C. Hall Position Indicator:  Not Applicable  

 
 D.   Hall lanterns:  Not Applicable  
  
 E.  Special Equipment: Not Applicable  

 
 
 
 
2.11 MISCELLANEOUS ELEVATOR COMPONENTS 
 
 A. Oil Hydraulic Silencer:  Install an oil hydraulic silencer (muffler device) at the power unit location.  The 

silencer shall contain pulsation absorbing material inserted in a blowout proof housing arranged for 
inspecting interior parts without removing unit from oil line. 

 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Before starting elevator installation, inspect hoistway, hoistway openings, pits and machine rooms/control 

space, as constructed and verify all critical dimensions, and examine supporting structures and all other 
conditions under which elevator work is to be installed.  Do not proceed with elevator installation until 
unsatisfactory conditions have been corrected in a manner acceptable to the installer. 

 
 B. Installation constitutes acceptance of existing conditions and responsibility for satisfactory performance. 
 
3.02 INSTALLATION 
 
 A. Install elevator systems components and coordinate installation of hoistway wall construction. 
  1. Work shall be performed by competent elevator installation personnel in accordance with ASME 

A17.1, manufacturer's installation instructions and approved shop drawings. 
  2. Comply with the National Electrical Code for electrical work required during installation. 
 
 B. Jack unit excavation (if required by the type of jack provided):  Drill or otherwise excavate below elevator pit 

construction as required to install the jack unit. 
  1. Install casing for jack unit. 
  2. Provide HDPE jack protection system for all in ground jacks. 
  3. Set casing for jack unit assembly plumb, and partially fill with water-settled sand, eliminating voids. 

Back fill depth shall be sufficient to hold the bottom of the jack in place over time. 
 
 C. Coordination:  Coordinate elevator work with the work of other trades, for proper time and sequence to 

avoid construction delays. Use benchmarks, lines, and levels designated by the Contractor, to ensure 
dimensional coordination of the work. 

 
 D. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide rails for accurate 

alignment of entrances with cars. Where possible, delay final adjustment of sills and doors until car is 
operable in shaft. Reduce clearances to minimum safe, workable dimensions at each landing. 

 
 E. Lubricate operating parts of system where recommended by manufacturer. 
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3.03 FIELD QUALITY CONTROL 
 
 A. Acceptance testing:  Upon completion of the elevator installation and before permitting use of elevator, 

perform acceptance tests as required by A17.1 Code and local authorities having jurisdiction. Perform other 
tests, if any, as required by governing regulations or agencies. 

 
 B. Advise Owner, Contractor, Architect, and governing authorities in advance of dates and times tests are to 

be performed on the elevator. 
 
3.04 ADJUSTING 
 
 A. Make necessary adjustments of operating devices and equipment to ensure elevator operates smoothly 

and accurately. 
 
3.05 CLEANING 
 
 A. Before final acceptance, remove protection from finished surfaces and clean and polish surfaces in 

accordance with manufacturer's recommendations for type of material and finish provided. Stainless stall 
shall be cleaned with soap and water and dried with a non-abrasive surface; shall not be cleaned with 
bleached-based cleansers. 

 
 B. At completion of elevator work, remove tools, equipment, and surplus materials from site.  Clean equipment 

rooms and hoistway.  Remove trash and debris. 
 
 
3.08  ELEVATOR SCHEDULE  
 
 A. EAST Elevator Qty. 1 
   1. Elevator Model: endura Below-Ground Conventional  
  2. Rated Capacity: 4000 lbs. 
  3. Rated Speed: 150 ft./min. 
  4. Operation System: TAC32 
  5. Travel: 48'-0''  
  6. Landings: 4 total 
  7. Openings:    
   a. Front: 1 
   b. Rear: 0 
 8.      Clear Car Inside: 7' - 8" wide x 5' - 5" deep 
  9. Cab Height:  8'-0'' nominal 
  10. Hoistway Entrance Size:  4' - 0'' wide x 7'-0'' high  
  11. Door Type: Single Speed 
  12. Power Characteristics: 208 volts, 3 Phase, 60 Hz. 

13. Seismic Requirements: Zone 2 
14. Fixture & Button Style: fixturestyle 
15. Special Operations: Limited Access with card readers by others. 

 
 B. WEST Elevator Qty. 1 
   1. Elevator Model: endura Above-Ground (3-Stage)  
  2. Rated Capacity: 2500 lbs. 
  3. Rated Speed: 125 ft./min. 
  4. Operation System: TAC32 
  5. Travel: 32'-0''  
  6. Landings: 3 total 
  7. Openings:    
   a. Front: 1 
   b. Rear: 0 
 8.      Clear Car Inside: 6' - 8'' wide x 4' - 3'' deep 
  9. Cab Height:  8'-0'' nominal 
  10. Hoistway Entrance Size:  3' - 6'' wide x 7'-0'' high  
  11. Door Type: Single Speed 
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  12. Power Characteristics: 208 volts, 3 Phase, 60 Hz. 
13. Seismic Requirements: Zone 2 
14. Fixture & Button Style: fixturestyle 
15. Special Operations: Limited Access with card readers by others.   

 

1.2 3.09 FIELD QUALITY CONTROL 

A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either 
temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA 
B44 and by governing regulations and agencies. 

B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times that tests are to 
be performed on elevators. 

1.3 PROTECTION 

A. Temporary Use: [Limit temporary use for construction purposes to one elevator.] Comply with the following 
requirements for [each] elevator used for construction purposes: 

1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect 
finishes from damage. 

2. Provide strippable protective film on entrance and car doors and frames. 

3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces. 

4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect 
elevator and elevator equipment. 

5. Do not load elevators beyond their rated weight capacity. 

6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, 
repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as 
necessary for proper elevator operation at rated speed and capacity. Provide parts and supplies 
same as those used in the manufacture and installation of original equipment. 

7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction. 
Return items that cannot be refinished in the field to the shop, make required repairs and refinish 
entire unit, or provide new units as required. 

1.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, 
adjust, and maintain elevator(s). 

B. Check operation of each elevator with Owner's personnel present before date of Substantial Completion 
and again not more than one month before end of warranty period. Determine that operation systems and 
devices are functioning properly. 

1.5 MAINTENANCE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 
months' full maintenance by skilled employees of elevator Installer. Include monthly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting 
as required for proper elevator operation. Parts and supplies shall be manufacturer's authorized 
replacement parts and supplies. 

1. Perform maintenance during normal working hours. 
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2. Perform emergency callback service during normal working hours with response time of two hours 
or less. 

3. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two 
hours or less. 

 
 
 
END OF SECTION 142000 
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