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SECTION 01 10 00 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Project information. 
2. Work covered by Contract Documents. 
3. Access to site. 
4. Work restrictions. 
5. Specification and drawing conventions. 
6. Miscellaneous provisions. 

B. Related Requirements: 
1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures governing 

temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

A. Project Identification:  TRAINING HOUSING, Utah State Office of Rehabilitation, Services for the Blind and 
Visually Impaired. 

B. Project Location:  Approximately 1985 West 400 North, Salt Lake City, Utah. 

C. Owner:    

    Division of Services for the Blind and Visually Impaired, Administration Office 
    250 North 1950 West, Suite B 
    Salt Lake City, Utah 84116 
    Tel:  801-323-4343 

D. Owner's Representative:    

    Dave McKay 
  Division of Facilities Construction and Management  
  4110 State Office Building 
  Salt Lake City, Utah 84114 
  Tel:  801-538-3018 

E. Architect:    

    WPA Architecture 
    475 North Freedom Boulevard 
    Provo, Utah  84601 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the following:  
1. Construction of two double-unit dwellings.  Construction will consist of slab-on-grade with wood 

frame structure. 

B. Type of Contract. 
1. Project will be constructed under a single prime contract. 

1.4 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. General:  Contractor shall have limited use of Project site for construction operations as indicated on 
Drawings by the Contract limits and as indicated by requirements of this Section. 
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C. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of Project site 
beyond areas in which the Work is indicated. 
1. 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. 

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

C. Controlled Substances:  Use of tobacco products and other controlled substances on Project site is not 
permitted. 

1.6 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content:  The Specifications use certain conventions for the style of language and the 
intended meaning of certain terms, words, and phrases when used in particular situations.  These 
conventions are as follows: 
1. Imperative mood and streamlined language are generally used in the Specifications.  The words 

"shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is 
used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated otherwise. 

B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work of all 
Sections in the Specifications. 

C. Drawing Coordination:  Requirements for materials and products identified on Drawings are described in 
detail in the Specifications.  One or more of the following are used on Drawings to identify materials and 
products: 
1. Terminology:  Materials and products are identified by the typical generic terms used in the 

individual Specifications Sections. 
2. Abbreviations:  Materials and products are identified by abbreviations published as part of the U.S. 

National CAD Standard. 
3. Keynoting:  Materials and products are identified by reference keynotes referencing Specification 

Section numbers found in this Project Manual. 

1.7 AMERICAN RECOVERY AND REINVESTMENT ACT (ARRA) REQUIREMENTS:   

A. DAVIS-BACON WAGE ACT 
1. All laborers and mechanics employed by contractors and subcontractors shall be paid wages at 

rates not less than those prevailing on projects of a character similar in the locality. 
2. See latest edition of requirements at for Residential Construction Types in Salt Lake County, Utah 

at  http://www.gpo.gov/davisbacon/UT.html 

B. “BUY AMERICAN” REQUIREMENTS 
1. The project will be receiving funds from the American Recovery and Reinvestment Act of 2009 

(ARRA) which imposes a “Buy American” requirement. 
2. Contractor shall become familiar with requirements of Section 1605(a) of ARRA, including any 

exceptions and insure that bids and contracts comply with requirements. 
3. Under Section 1605 of the ARRA, no funds appropriated by the Act may be used for a public 

buildings/works project unless “all iron, steel and manufactured goods used… are produced in the 
U.S.”. Exceptions are allowed for cases: 
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a. Where the head of the federal agency concerned determines adherence would be 
“inconsistent with the public interest.” 

b. Where iron/steel/manufactures are not produced in the U.S. in sufficient and available 
quantities. 

c. Where inclusion of U.S. products would increase overall project cost by 25%. 
4. Notice of a waiver of the ARRA Buy American requirements must be noticed and justified in 

Federal Register. 
5. Section 1605 also specifies that the requirements must be applied consistent with U.S. obligations 

under international agreements.  The explanatory report accompanying the ARRA indicates that 
goods from “least developed counties” will be exempted from these requirements.  These countries 
are listed in the current federal procurement regulations in Part 25.003. 

1.8 EMPLOYEES' LEGAL RIGHT TO WORK:   

A. E-VERIFY REQUIREMENTS 
1. Contractor shall comply with the State of Utah’s requirements for Contractor Employees’ Right to 

Work and shall provide proof that they are registered with the E-Verify system which is operated by 
the Department of Homeland Security in partnership with the Social Security Administration. 

 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 10 00 
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SECTION 01 21 00 - ALLOWANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 
1. Unit-cost allowances. 

C. Related Requirements: 
1. Division 09 Section "Tile Carpeting" for carpeting installation. 

1.2 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. 

1.3 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in 
fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of allowance 
items that include installation as part of the allowance. 

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

1.4 COORDINATION 

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

1.5  UNIT-COST 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. 

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 selected by Architect under 
allowance shall be included as part of the Contract Sum and not part of the allowance. 

1.6 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. 
3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to 

unit-cost allowances. 
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4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, 
measure, or count. 

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:  Unit-Cost Allowance:  Include the sum of $33.00 (Thirty-three dollars) per square yard 
for Tile Carpeting - CPT:   
1. This allowance includes the cost of carpeting materials only.  Contractor shall determine the 

quantities of carpeting and multiply by the unit-cost allowance. 
2. Contractor shall determine and include in bid the cost for installation, floor preparation, installation 

materials, accessories, etc. 

END OF SECTION 01 21 00 



 

TRAINING HOUSING  SUBSTITUTION PROCEDURES 
USOR - DSBVI  01 25 00 - 1 

SECTION 01 25 00 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 
1. Division 01 Section "Product Requirements" for requirements for submitting comparable product 

submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

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

1.3 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 :  Provide formal request for substitution. 
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. 
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 or other applicable organization. 
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. 
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b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.4 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. 

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: 
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 for achieving LEED prerequisites and credits. 
c. Requested substitution will not adversely affect Contractor's construction schedule. 
d. Requested substitution has received necessary approvals of authorities having jurisdiction. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the Work. 
g. Requested substitution provides specified warranty. 
h. 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:  Not allowed. 

C. Substitutions for Convenience:  Architect will consider requests for substitution if received within 60 days 
after the Notice to Proceed. 
1. Conditions:  Architect will consider Contractor's request for substitution when the following 

conditions are satisfied: 
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 for achieving LEED prerequisites and credits. 
e. Requested substitution will not adversely affect Contractor's construction schedule. 
f. Requested substitution has received necessary approvals of authorities having jurisdiction. 
g. Requested substitution is compatible with other portions of the Work. 
h. Requested substitution has been coordinated with other portions of the Work. 
i. Requested substitution provides specified warranty. 
j. 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 01 25 00 
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1.2 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 ASI form included in Project Manual. 

1.3 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 Proposal Request 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. 

B. Contractor-Initiated Work Change 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 Division 01 Section "Substitution Procedures" if the proposed change 
requires substitution of one product or system for product or system specified. 

1.4 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 form included in Project Manual. 
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1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive on form included in 
Project Manual.  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 01 26 00 



 
     
   

  
 

 
 

Architect’s  Supplemental Instructions  
 
TO CONTRACTOR:  
 XYZ Construction 

123 S. Main Street 
 SLC, Utah   84114 
 

 
PROJECT: ABC Project 
   
 
 
OWNER: State of Utah, DFCM  

 
FROM ARCHITECT: 
 WPA Architecture 
 475 North Freedom Blvd 
 Provo, UT 84601 
      

  
 
DATE OF ISSUANCE:   2010 
 
SUPPLEMENTAL INSTRUCTION NO: ASI 001  
A total of        page(s) are/is included in this ASI. 
 
cc:      
       
 

The Work shall be carried out in accordance with the following supplemental instructions issued in accordance with the 
Contract Documents without change in Contract Sum or Contract Time.  Proceeding with the Work in accordance with these 
instructions indicates your acknowledgment that there will be no change in the Contract Sum or Contract Time. 

  
 
 
DESCRIPTION:  

 
 

 
 
 
EXPLANATION: 
 



DFCM Form (Revised 2/9/06) 

DFCM  
Division of Facilities Construction and Management 
4110 State Office  
Building Salt Lake City, UT 84114 
Telephone (801) 538-3018 FAX (801) 538-3267  

 
Proposal Request 

No. 1 
Date Requested 1-1-06 

 
Owner Division of Facilities and Construction 

Management 

 
Contractor 

XYZ Construction 
123 S. Main Street 
SLC, Utah   84114 

Project  DFCM 
Project No.  

 
This is NOT a Change Order nor a directive to proceed with the Work described herein. 
Please submit an itemized quotation for changes in the Contract Sum and/or Contract Time incidental to proposed modifications to the 
Contract Documents described herein. Submit proposal within seven days, or notify the Architect in writing of the date on which you 
anticipate submitting your proposal. 
 
Description: 
 
 
 
   
   
 
Attachments: 
 

 
Attribution: 
[ ]    DFCM Contingency 
[ ]    CM/GC Contingency 
[ ]    Agency Funds 
 
Requested by: 
ABC Architecture 
 
 
____________________________________________________________________________________________________ 
Architect/Engineer 
Project Manager 
 
Distribution: Owner [x]   Joe DFCM 
 Owner [x]   Joe Agency 
 Architect [x] ABC Architecture 
 Consultant [x] ABC Engineering 
          Consultant [ ]  
 Contractor [x] XYZ Construction 
 
 
 
 
 



Division of Facilities Construction and Management 
4110 State Office Building, Salt Lake City, Utah 84114 
Telephone: (801) 538-3018  Fax: (801) 538-3267 

 
 
 
ARCHITECT:   
AGENCY OR INSTITUTION:   
PROJECT NAME:   
PROJECT NUMBER:   
CONTRACTOR:   
DATE:   
 
 
In order to expedite the work and avoid or minimize delays in the work which may affect the contract sum or contract time, 
the contract documents are hereby amended as described below.  Proceed with this work promptly.  Submit final costs for 
work involved and change in contract time (if any), for inclusion in a subsequent Change Order, per paragraph 7.3 of the 
General Conditions. 
 
Description: 
 
(insert description here) 
 
 
 
 
 
 
 
 
 
 
 
 
Attachments (insert listing of documents that support the description): 
 
(insert here) 
 
 
 
 
 
Proposed method of determining change in the contract sum, per paragraph 7.2 and 7.3 of the General Conditions: 

  (lump sum, unit prices, cost plus fee, or other.)  

Architect/Engineer  
 Date 

DFCM  
 Date 

DFCM  
 Date 

Funding Verification  
 Date 

 
DFCM Form CCD1A 04/02         

DFCM CONSTRUCTION CHANGE 
DIRECTIVE # (insert # here)     



4110 State Office Building, Salt Lake City, Utah  84114           Phone: 801-538-3018           Fax: 801-538-3267           http://dfcm.utah.gov 
DFCM FORM 050807 

 

 
 
 
CHANGE ORDER #_____  
PROJECT NAME:______________________________ PROJECT NUMBER: ________________________ 
AGENCY: ____________________________________ CONTRACT NUMBER:_______________________ 
CONTRACTOR: _______________________________ DESIGNER:________________________________ 
___________________________________________________________________________________________________ 
 

AMOUNT DAYS PCO NUMBER 
AND/OR 

CCD NUMBER 

PROPOSAL 
REQUEST 
NUMBER INCREASE DECREASE INCREASE DECREASE 

      
      
      
      
      
     
                               Amount                Days                 Date 
ORIGINAL CONTRACT    

TOTAL PREVIOUS CHANGE ORDERS     

TOTAL THIS CHANGE ORDER     

ADJUSTED CONTRACT    

 
This change order is issued under the following conditions: 
1. This work is to be performed in strict accordance with the terms of the Contract Documents, including prior issued Change 

Orders and Construction Change Directives, except as modified by this Change Order. 
2. The rights of the DFCM (State of Utah) are not predjudiced. 
3. The Contractor agrees that the terms, contract sum, scope of the Work and time specified in this Change Order shall constitute 

the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and indirect costs and effects 
related to, incidental to,  a consequence of and/or reasonably implied from such change in the contract terms, sum, scope of 
the Work and time. 

4. Documents submitted with this Change Order are hereby incorporated as part of the Contract Documents for this Project. 
5. This change order is not effective until executed by the DFCM below. 
6. Signature of the Contractor below indicates agreement herewith. 
 
THE TERMS AND CONDITIONS OF THIS CHANGE ORDER ARE HEREBY ACCEPTED: 
 
Contractor  
 Date 
Architect/Engineer 
 Date 
Agency or Institution 
 Date 
DFCM Project Manager 
 Date 
DFCM Management 
 Date 
Funding Verification 
 Date 

Divisionof Facilities Construction and Management 
4110 State Office Building, Salt Lake City UT 84114 
Telephone (801)538-3018 FAX (8901)538-3267

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
DFCM 

Division of Facilities Construction and Management 



 

TRAINING HOUSING  PAYMENT PROCEDURES 
USOR - DSBVI  01 29 00 - 1 

SECTION 01 29 00 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Requirements: 
1. Division 01 Section "Contract Modification Procedures" for administrative procedures for handling 

changes to the Contract. 
2. Division 01 Section "Construction Progress Documentation" for administrative requirements 

governing the preparation and submittal of the Contractor's construction schedule. 
3. Division 01 sustainable design requirements Section for administrative requirements governing 

submittal of cost breakdown information required for LEED documentation. 

1.2 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. 

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. 

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. 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. 
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. 

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

6. 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. 

7. 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. 

8. 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. 



 

TRAINING HOUSING  PAYMENT PROCEDURES 
USOR - DSBVI  01 29 00 - 2 

9. 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. 

1.3 APPLICATIONS FOR PAYMENT 

A. Each 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. Payment Application Times:  Submit Application for Payment to Architect by the 15th day of the month.  
The period covered by each Application for Payment is one month, ending on the last day of the month. 

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

E. 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. 
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 of Change Orders and Construction Change Directives issued before last day of 

construction period covered by application. 

F. Transmittal:  Submit three signed and notarized original copies of each Application for Payment to 
Architect Construction Manager by a method ensuring receipt.  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. 

G. 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. 

H. 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. LEED submittal for project materials cost data. 
4. Contractor's construction schedule (preliminary if not final). 
5. LEED action plans. 
6. Schedule of unit prices. 
7. Submittal schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from authorities having jurisdiction for performance of the 

Work. 
12. Initial progress report. 
13. Report of preconstruction conference. 
14. Certificates of insurance and insurance policies. 
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I. 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. 
2. This application shall reflect Certificates of Partial Substantial Completion issued previously for 

Owner occupancy of designated portions of the Work. 

J. 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 G706-1994, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A-1994, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707-1994, "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 01 29 00 
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following: 
1. Coordination drawings. 
2. Requests for Information (RFIs). 
3. Project Web site. 
4. Project meetings. 

B. Related Requirements: 
1. Division 01 Section "Multiple Contract Summary" for a description of the division of work among 

separate contracts and responsibility for coordination activities not in this Section. 
2. Division 01 Section "Execution" for procedures for coordinating general installation and field-

engineering services, including establishment of benchmarks and control points. 

1.2 DEFINITIONS 

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

1.3 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. 
2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

1.4 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. 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. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with 
other construction activities 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. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 
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1.5 COORDINATION DRAWINGS 

A. Coordination Drawings, General:  Prepare coordination drawings according to requirements in individual 
Sections, 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. Indicate functional and spatial relationships of components of architectural, structural, civil, 

mechanical, and electrical systems. 
b. 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. 

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. 

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. 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. 

1.6 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 solution(s) impacts the Contract Time or the 

Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items needing 
interpretation. 

C. RFI Forms:  Form bound in Project Manual. 
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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 RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. 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 Division 01 Section 
"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. Include the following:  
1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 

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. 

1.7 PROJECT MEETINGS 

A. General:  Architect will 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. Attendees:  Authorized representatives of Owner, Owner's Green Rater, 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. 

2. 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. Procedures for processing field decisions and Change Orders. 
f. Procedures for RFIs. 
g. Procedures for testing and inspecting. 
h. Procedures for processing Applications for Payment. 
i. Distribution of the Contract Documents. 
j. Submittal procedures. 
k. LEED requirements. 
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l. Preparation of record documents. 
m. Use of the premises. 
n. Work restrictions. 
o. Working hours. 
p. Owner's occupancy requirements. 
q. Responsibility for temporary facilities and controls. 
r. Procedures for moisture and mold control. 
s. Procedures for disruptions and shutdowns. 
t. Construction waste management and recycling. 
u. Parking availability. 
v. Office, work, and storage areas. 
w. Equipment deliveries and priorities. 
x. First aid. 
y. Security. 
z. Progress cleaning. 

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

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 
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 Green Rater 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. LEED requirements. 
i. Review of mockups. 
j. Possible conflicts. 
k. Compatibility problems. 
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. 
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. 

D. Progress Meetings:  Architect will conduct progress meetings at weekly intervals. 
1. Attendees:  In addition to representatives of Owner, Owner's Green Rater 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.  
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All participants at the meeting shall be familiar with Project and authorized to conclude matters 
relating to the Work. 

2. 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) Status of submittals. 
4) Status of LEED documentation. 
5) Deliveries. 
6) Off-site fabrication. 
7) Access. 
8) Site utilization. 
9) Temporary facilities and controls. 
10) Progress cleaning. 
11) Quality and work standards. 
12) Status of correction of deficient items. 
13) Field observations. 
14) Status of RFIs. 
15) Status of proposal requests. 
16) Pending changes. 
17) Status of Change Orders. 
18) Pending claims and disputes. 
19) Documentation of information for payment requests. 

3. 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. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 31 00 



DFCM Form (Revised 2/9/06) 

DFCM  
Division of Facilities Construction and Management 
4110 State Office  
Building Salt Lake City, UT 84114 
Telephone (801) 538-3018 FAX (801) 538-3267  

 
Request For Information 

No. 1 
Date Requested 1-1-06 

 
Owner Division of Facilities and Construction 

Management 

 
Contractor 

XYZ Construction 
123 S. Main Street 
SLC, Utah   84114 

Project  DFCM 
Project No.  

 

 
(For Contractor's Use) 

 

Date Required   
 
Subject:  Request for Information on TITLE OF SUBJECT 
 
Description: 
 
 
 
   
   
Suggested Resolution: 
 
 
 
 

 
 

 
(For Engineer's Use) 

 

Date of response   
 
Subject:  Request for Information on TITLE OF SUBJECT 

 
Description: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Distribution: Owner (x)   Joe DFCM Page _____ of ______ 

Owner (x)   Joe Agency 
Architect (x) ABC Architecture 
Consultant (x) ABC Engineering 
Consultant ( )  
Contractor (x) XYZ Construction 
Other ( )    



 

TRAINING HOUSING  CONSTRUCTION PROGRESS DOCUMENTATION 
USOR - DSBVI  01 32 00 - 1 

SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of construction 
during performance of the Work, including the following: 
1. Contractor's construction schedule. 
2. Construction schedule updating reports. 
3. Daily construction reports. 
4. Site condition reports. 

B. Related Requirements: 
1. Division 01 Section "Multiple Contract Summary" for preparing a combined Contractor's 

construction schedule. 

1.2 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. 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. 

C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that 
establishes the minimum overall Project duration and contains no float. 

D. Float:  The measure of leeway in starting and completing an activity. 
1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly 

owned, expiring Project resource available to both parties as needed to meet schedule milestones 
and Contract completion date. 

1.3 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. 

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

C. 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. 

D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format for each 
activity in reports shall contain activity number, activity description, 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. 
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E. Construction Schedule Updating Reports:  Submit with Applications for Payment. 

F. Daily Construction Reports:  Submit at monthly intervals. 

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

1.4 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, list of subcontracts, 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. 

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. 

3. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 Section 
"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. 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. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

5. Work Stages:  Indicate important stages of construction for each major portion of the Work. 

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[.] 
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E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or commence 
prior to submittal of next schedule update.  Summarize the following issues: 
1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

F. 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. 

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

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, 
Contractor's construction schedule within 30 days of date established for the Notice to Proceed. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week 
with a continuous vertical line. 
1. For construction activities that require three months or longer to complete, indicate an estimated 

completion percentage in 10 percent increments within time bar. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual 
construction progress and activities.  Issue schedule monthly with each Application for Payment. 
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. 

B. 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 01 32 00 
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SECTION 01 32 33 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 
1. Preconstruction photographs. 
2. Periodic construction photographs. 

B. Related Requirements: 
1. Division 01 Section "Closeout Procedures" for submitting photographic documentation as Project 

Record Documents at Project closeout. 

1.2 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.  Indicate elevation or story of construction.  Include same information as 
corresponding photographic documentation. 

B. Digital Photographs:  Submit unaltered, original, full-size image files within three days of taking 
photographs. 
1. Digital Camera:  Minimum sensor resolution of 5 megapixels. 
2. Identification:  Provide the following information with each image description in file metadata tag: 

a. Name of Project. 
b. Date photograph was taken. 
c. Description of vantage point, indicating location, direction (by compass point), and elevation 

or story of construction. 

1.3 QUALITY ASSURANCE 

A. Photographer Qualifications:  An individual who has been regularly engaged as a professional 
photographer of construction projects for not less than three years. 

1.4 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, with minimum size of 5 megapixels. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. Photographer:  Engage a qualified photographer to take construction photographs. 

B. 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. 

C. 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. 

D. Preconstruction Photographs:  Before starting construction, take photographs 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. 

E. Periodic Construction Photographs:  Take 10 photographs weekly, with timing each month adjusted to 
coincide 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. 

F. Final Completion Construction Photographs:  Take 20 color photographs after date of Substantial 
Completion for submission as Project Record Documents.  Architect will inform photographer of desired 
vantage points. 

END OF SECTION 01 32 33 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 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. Division 01 Section "Construction Progress Documentation" for submitting schedules and reports, 

including Contractor's construction schedule. 
2. Division 01 Section "Operation and Maintenance Data" for submitting operation and maintenance 

manuals. 
3. Division 01 Section "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 
4. Division 01 Section "Demonstration and Training" for submitting video recordings of demonstration 

of equipment and training of Owner's personnel. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require Architect's 
responsive action. 

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. 

1.3 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. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files:  Electronic copies of digital data files of the Contract Drawings will be 
provided by Architect for Contractor's use in preparing submittals. 
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. Contractor shall execute a data licensing agreement in the form of  the Agreement included 

in Project Manual. 

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. 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. 
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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. 

D. 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 electronic form 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. 
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. Options:  Identify options requiring selection by Architect. 

F. Deviations:  Identify deviations from the Contract Documents on submittals. 

G. 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. 

H. 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. 

I. 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. 



 
TRAINING HOUSING  SUBMITTAL PROCEDURES 
USOR - DSBVI  0133 00 - 3 
 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: 
1. 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. 

2. 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. 
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. 

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 (215 by 280 mm), but no larger than 30 by 42 inches (750 by 
1067 mm). 

3. Submit Shop Drawings in the following format: 
a. PDF electronic file. 

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: 
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a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 

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) 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. Submit product schedule in the following format: 

a. PDF electronic file. 

F. Coordination Drawings Submittals:  Comply with requirements specified in Division 01 Section "Project 
Management and Coordination." 

G. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section 
"Construction Progress Documentation." 

H. Application for Payment and Schedule of Values:  Comply with requirements specified in Division 01 
Section "Payment Procedures." 

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with 
requirements specified in Division 01 Section "Quality Requirements." 

J. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified in 
Division 01 Section "Closeout Procedures." 

K. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 
Maintenance Data." 

L. LEED Submittals:  Comply with requirements specified in Division 01 sustainable design requirements 
Section. 

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. 
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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. 

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. 

V. Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 Section "Quality 
Requirements." 

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. 
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 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. 
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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 Division 01 Section 
"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. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return 
them without action. 

B. 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. 

C. 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. 

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 not be reviewed and may be discarded. 

END OF SECTION 01 33 00 
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Digital Data Use Agreement 
 
Contractor: 
At your request, WPA Architecture (WPA) will provide electronic files for your convenience and use in the 
preparation of shop drawings related to the _____________________________________________________ 
                                                                                       (Project)    subject to the following terms and conditions:     
 
Electronic files were prepared using AutoCad software.  WPA makes no representation as to the compatibility 
of these files with your hardware or your software. 
Data contained on these electronic files are part of an Instrument of Service by WPA and shall not be used by 
you, your firm or anyone else receiving this data through or from you for any other purpose other than as a 
convenience in the preparation of shop drawings for the referenced project.  Any other use or reuse by you or 
by others will be at your sole risk and without liability or legal exposure to WPA.  You agree to make no claim 
and hereby waive, to the fullest extent permitted by law, any claim or cause of action of any nature against 
WPA, including their officers, directors, employees, agents or sub-consultants that may arise out of or in 
connection with your use of the electronic files. 
Furthermore, you shall, to the fullest extent permitted by law, indemnify and hold harmless against all damages, 
liabilities or costs, including reasonable attorneys’ fees and defense costs, arising out of or resulting from your 
use of these electronic files. 
These electronic files are not construction documents.  Differences may exist between these electronic files 
and corresponding hard-copy construction documents.  WPA makes no representation regarding the accuracy 
or completeness of the electronic files you receive.  You are responsible for determining if any conflicts exist.  
By your use of these electronic files, you are not relieved of your duty to fully comply with the contract 
documents, including, and without limitation, the need to check, confirm and coordinate all dimensions and 
details, take field measurements, verify field conditions and coordinate your work with that of other contractors 
for the project. 
Because information presented on the electronic files can be modified, unintentionally or otherwise, WPA 
reserves the right to remove all indication of ownership and/or involvement from each electronic display. 
WPA will furnish you electronic files of the following drawing sheets [please indicate]:                                                   
                                                                                                                                                                                  
 
Under no circumstances shall delivery of the electronic files for use by you be deemed a sale by WPA, and 
WPA makes no warranties, either express or implied, of merchantability and fitness for any particular purpose.  
In no event shall WPA be liable for any loss of profit or any consequential damages as a result of your use or 
reuse of these electronic files. 
 
WPA Architecture 
475 North Freedom Boulevard 
Provo, Utah  84601 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
                                               
 
Contractor 
  
 
                                                           
Address 
 
 
 
 
 
City, State, Zip 
 
 
 
BY                                                                             
 
 
 
 
DATE                                                                        
 
 
 
 
E-mail                                               
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SECTION 01 40 00 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 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. 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. 
2. Requirements for Contractor to provide quality-assurance and -control services required by 

Architect, Owner, Green Rater, or authorities having jurisdiction are not limited by provisions of this 
Section. 

1.2 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. 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. 

D. Source Quality-Control Testing:  Tests and inspections that are performed at the source, e.g., plant, mill, 
factory, or shop. 

E. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work 
and for completed Work. 

F. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall 
mean the same as testing agency. 

G. 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). 

H. 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. 

1.3 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, 
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indicated numeric values are minimum or maximum, as appropriate, for the context of requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

1.4 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. 
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 Field Reports:  Prepare written information documenting tests and inspections specified in 
other Sections.  Include the following: 
1. Name, address, and telephone number of representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Summary of installation procedures being followed, whether they comply with requirements and, if 

not, what corrective action was taken. 
4. Results of operational and other tests and a statement of whether observed performance complies 

with requirements. 
5. Other required items indicated in individual Specification Sections. 

C. 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. 

1.5 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 
jurisdiction where Project is located 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. Specialists:  Certain Specification Sections require that specific construction activities shall be performed 
by entities who are recognized experts in those operations.  Specialists shall satisfy qualification 
requirements indicated and shall be engaged for the activities indicated. 
1. Requirements of authorities having jurisdiction shall supersede requirements for specialists. 
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G. 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. 

H. Manufacturer's 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. 

1.6 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. 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. 
2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 

inspecting will be performed. 
3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written 

report, in duplicate, of each quality-control service. 
4. Testing and inspecting requested by Contractor and not required by the Contract Documents are 

Contractor's responsibility. 
5. 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 manufacturer's representative to observe and 
inspect the Work.  Manufacturer's representative's services include examination of substrates and 
conditions, verification of materials, inspection of completed portions of the Work, and submittal of written 
reports. 

D. 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. 

E. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  
Provide qualified personnel to perform required tests and inspections. 
1. Notify Architect 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. 

F. 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: 



TRAINING HOUSING  QUALITY REQUIREMENTS 
USOR - DSBVI  01 40 00 - 4 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
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. 

G. 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. 

1.7 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and 
inspections required by authorities having jurisdiction as the responsibility of Owner, 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 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 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. 

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test and 
inspection log for Architect's, Green Rater’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 Division 01 Section "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 01 40 00 
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SECTION 01 42 00 - REFERENCES 

PART 1 - GENERAL 

1.1 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. 

1.2 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. 
1. Where copies of standards are needed to perform a required construction activity, obtain copies 

directly from publication source. 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Where names, abbreviations and acronyms are used in Specifications or other Contract Documents, they 
shall mean the recognized name of the entities indicated in Gale's "Encyclopedia of Associations" or in 
Columbia Books' "National Trade & Professional Associations of the United States."  These are subject to 
change and are believed to be accurate and up-to-date as of the date of the Contract Documents. 
1. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 

Contract Documents, they shall mean the recognized name of the entities in a list which can be 
requested from the Architect. 
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2. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in a list which can be requested 
from the Architect. 

3. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in a list which can 
be requested from the Architect.  

4. 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 a list which can be requested from the Architect. 

5. 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 a list which can 
be requested from the Architect.   

 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 42 00 
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and protection 
facilities. 

B. Related Requirements: 
1. Division 01 Section "Summary" for work restrictions and limitations on utility interruptions. 

1.2 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. 

1.3 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. 

1.4 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. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel pipe posts; minimum 2-3/8-inch- (60-mm) 
OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts , with galvanized barbed-wire top strand. 

B. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, galvanized-steel, 
chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel pipe posts; minimum 2-3/8-
inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts, with 1-5/8-inch- (42-mm) 
OD top and bottom rails.  Provide galvanized-steel bases for supporting posts. 

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. 
1. Provide table and chairs for approximately 10 individuals. 

C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate materials 
and equipment for construction operations. 



 

TRAINING HOUSING  TEMPORARY FACILITIES AND CONTROLS 
USOR - DSBVI  01 50 00 - 2 

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 Division 01 Section "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 Division 01 Section "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. 

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:  Install water service and distribution piping in sizes and pressures adequate for 
construction. 

D. 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. 

E. 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. 

F. 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. 

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. 
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H. Electric Power Service:  Connect to Owner's existing electric power service.  Maintain equipment in a 
condition acceptable to Owner. 

I. Electric Power Service:  Provide electric power service and distribution system of sufficient size, capacity, 
and power characteristics required for construction operations. 
1. Connect temporary service to Owner's existing power source, as directed by Owner. 

J. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for 
construction operations, observations, inspections, and traffic conditions. 
1. Install and operate temporary lighting that fulfills security and protection requirements without 

operating entire system. 

K. 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. 
2. At each telephone, post a list of important telephone numbers. 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Architect's office. 
f. Engineers' offices. 
g. Owner's office. 
h. Principal subcontractors' field and home offices. 

3. Provide superintendent with cellular telephone or portable two-way radio for use when away from 
field office. 

L. 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.  Equip computer with not less than the following: 
1. Processor:  Intel Pentium D or Intel CoreDuo, 3.0 GHz processing speed. 
2. Memory:  4 gigabyte. 
3. Disk Storage:  300 gigabyte hard-disk drive and combination DVD-RW/CD-RW drive. 
4. Display:  22-inch (300-mm) LCD monitor with 128 Mb dedicated video RAM. 
5. Network Connectivity:  10/100BaseT Ethernet. 
6. Productivity Software: 

a. Microsoft Office Professional, XP or higher, including Word, Excel, and Outlook. 
b. Adobe Reader 7.0 or higher. 
c. WinZip 7.0 or higher. 

7. 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. 

8. Internet Service:  Broadband modem, router and ISP, equipped with hardware firewall, providing 
minimum 384 Kbps upload and 1 Mbps download speeds at each computer. 

9. 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 (9 m) 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 within construction limits indicated 
on Drawings. 
1. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply treatment as required 

to minimize dust. 
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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. 
2. Prepare subgrade and install subbase and base for temporary roads and paved areas according to 

Division 31 Section "Earth Moving." 
3. Recondition base after temporary use, including removing contaminated material, re-grading, proof-

rolling, compacting, and testing. 
4. 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 Division 32 Section "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:  Provide temporary 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.  Sign shall include the following: 

a. Title of project. 
b. Names and logo of Utah DFCM. 
c. Name and logo of state agency. 
d. Name, logo and telephone number of architect. 
e. Name, logo and telephone number of contractor 

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 Division 01 Section "Construction Waste 
Management and Disposal." 

I. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from 
construction operations.  Comply with requirements of authorities having jurisdiction.  Comply with 
progress cleaning requirements in Division 01 Section "Execution." 

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. 

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 
Division 31 Section "Site Clearing." 

D. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and discharge 
of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent properties and 
walkways, according to erosion- and sedimentation-control Drawings. 
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E. 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. 

F. 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. 

G. Site Enclosure Fence:  Prior to commencing earthwork, 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. 
2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. 

H. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for 
erecting structurally adequate barricades, including warning signs and lighting. 

I. Temporary Egress:  Maintain temporary egress from existing occupied facilities as indicated and as 
required by authorities having jurisdiction. 

J. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and 
completed, from exposure, foul weather, other construction operations, and similar activities.  Provide 
temporary weathertight enclosure for building exterior. 
1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary 

enclosures. 

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. Exposed Construction Phase:  Before installation of weather barriers, when materials are subject to 
wetting and exposure and to airborne mold spores, protect materials from water damage and keep porous 
and organic materials from coming into prolonged contact with concrete. 

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. 
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. Temporary Facility Changeover:  Do not change over from using temporary security and protection 
facilities to permanent facilities until Substantial Completion. 

D. 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. At Substantial Completion, repair, renovate, and clean permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in Division 01 Section 
"Closeout Procedures." 

END OF SECTION 01 50 00 
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SECTION 01 60 00 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 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. Division 01 Section "Substitution Procedures" for requests for substitutions. 

1.2 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. 

1.3 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. 
1. 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 Division 01 Section "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 Division 01 Section 
"Submittal Procedures." Show compliance with requirements. 

1.4 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. 

1.5 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. 
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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. 

1.6 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. Specified Form:  When specified forms are included with the Specifications, prepare a written 

document using indicated form properly executed. 
3. Refer to Divisions 02 through 33. Sections for specific content requirements and particular 

requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "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. 

B. Product Selection Procedures: 
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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. 

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. 

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. 

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 Division 01 Section "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. 

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 01 60 00 
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SECTION 01 73 00 - EXECUTION 

PART 1 - GENERAL 

1.1 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. 
9. Correction of the Work. 

B. Related Requirements: 
1. Division 01 Section "Summary" for limits on use of Project site. 
2. Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record 

Documents, recording of Owner-accepted deviations from indicated lines and levels, and final 
cleaning. 

3. Division 07 Section "Penetration Firestopping" for patching penetrations in fire-rated construction. 

1.2 INFORMATIONAL SUBMITTALS 

A. Certificates:  Submit certificate signed by land surveyor certifying that location and elevation of 
improvements comply with requirements. 

B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept hazardous 
materials, for hazardous waste disposal. 

1.3 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 element 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. 

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. 

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. 
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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 of Division 01 sustainable 
design requirements Section. 

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, 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. 

C. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the 
Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. 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. 

B. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on 
Drawings. 

C. 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 Division 01 Section 
"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. 
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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. 

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. 

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. 

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. 

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. 

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. 

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. 
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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:  Avoid interference with use of adjoining areas or interruption of free passage to 
adjoining areas. 

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 minimize 
interruption to occupied areas. 

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 and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core 

drill. 
4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 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. 
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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. 

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 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 (27 deg C). 
3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark 

containers appropriately and dispose of legally, according to regulations. 

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. 

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. 

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. 

3.8 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, 
replace with new units, and retest. 

B. Adjust equipment for proper operation.  Adjust operating components for proper operation without binding. 
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C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace 
damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  Comply with qualification requirements in Division 01 Section "Quality 
Requirements." 

3.9 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 01 73 00 
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SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 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. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste. 
2. Division 31 Section "Site Clearing" for disposition of waste resulting from site clearing and removal 

of above- and below-grade improvements. 

1.2 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. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Achieve end-of-Project rates for salvage/recycling of 50 percent by weight of total non-
hazardous solid waste generated by the Work.  Facilitate recycling and salvage of materials, including the 
following: 
1. Cardboard 
2. Clean wood (Including engineered products) 
3. Concrete, asphalt, brick and other cementitious materials 
4. Drywall 
5. Land clearing debris 
6. Metal 
7. Paper and beverage containers from the job office 
8. Window glass 

B. Additional materials that may be cost-effective to recycle are: 
1. Acoustical ceiling tiles 
2. Asphalt roofing 
3. Carpet and carpet pad 
4. Fluorescent lights and ballasts 
5. Paint (through hazardous waste outlets) 
6. Plastic film (sheeting, shrink wrap, packaging) 
 

1.4 ACTION SUBMITTALS 

A. Waste Management Plan:  Submit plan within 30 days of date established for the Notice to Proceed. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report.  
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. Records of Donations:  Indicate receipt and acceptance of salvageable waste donated to individuals and 
organizations.  Indicate whether organization is tax exempt. 

D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and 
organizations.  Indicate whether organization is tax exempt. 

E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by 
recycling and licensed processing facilities.  Include manifests, weight tickets, receipts, and invoices. 

F. 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. 

G. LEED For Homes Submittal:  LEED letter template for Credit MR 3.1 and Credit MR 3.2, signed by 
Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and 
statement that requirements for the credit have been met. 

H. Qualification Data:  For waste management coordinator. 

1.6 QUALITY ASSURANCE 

A. Waste Management Coordinator Qualifications:  LEED-Accredited Professional, certified by USGBC. 

1.7 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.  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.  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. 

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 occurring at Project site. 
1. Distribute waste management plan to everyone concerned within three 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 Division 01 Section "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 Incentives:  Revenues, savings, rebates, tax credits, and other incentives received for recycling 
waste materials shall accrue to Contractor. 

C. 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 they are 

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. 

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 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. 
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C. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location. 
1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer 

mill.  Screen out paper after grinding. 

3.4 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. 

C. Disposal:  Remove waste materials from Owner's property and legally dispose of them. 

END OF SECTION 01 74 19 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 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. Division 01 Section "Photographic Documentation" for submitting final completion construction 

photographic documentation. 
2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual 

requirements. 
3. Division 01 Section "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 
4. Division 01 Section "Demonstration and Training" for requirements for instructing Owner's 

personnel. 
5. Divisions 02 through 33 Sections for specific closeout and special cleaning requirements for the 

Work in those Sections. 

1.2 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. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 

C. Field Report:  For pest control inspection. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in other 
Sections. 

1.5 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. 
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2. Submit closeout submittals specified in other Division 01 Sections, including project record 
documents, operation and maintenance manuals, final completion construction photographic 
documentation, damage or settlement surveys, property surveys, and similar final record 
information. 

3. Submit closeout submittals specified in individual Divisions 02 through 33 Sections, including 
specific warranties, workmanship bonds, maintenance service agreements, final certifications, and 
similar documents. 

4. Submit maintenance material submittals specified in individual Divisions 02 through 33 Sections, 
including tools, spare parts, extra materials, and similar items, and deliver to location designated by 
Architect.  Label with manufacturer's name and model number where applicable. 
a. Schedule of Maintenance Material Items:  Prepare and submit schedule of maintenance 

material submittal items, including name and quantity of each item and name and number of 
related Specification Section.  Obtain Architect's signature for receipt of submittals. 

5. Submit test/adjust/balance records. 
6. Submit sustainable design submittals required in Division 01 sustainable design requirements 

Section and in individual Division 02 through 33 Sections. 
7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance. 

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 Division 01 Section 
"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 10 
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. 
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. 

1.6 FINAL COMPLETION PROCEDURES 

A. Preliminary Procedures:  Before requesting final inspection for determining final completion, complete the 
following: 
1. Submit a final Application for Payment according to Division 01 Section "Payment Procedures." 
2. 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. 

3. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage complying with 
insurance requirements. 

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and 
systems. 

B. Inspection:  Submit a written request for final inspection to determine acceptance.  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. 
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1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.7 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, starting with exterior areas first and proceeding from 

lowest floor to highest floor. 
2. Organize items applying to each space by major element, including categories for ceiling, individual 

walls, floors, equipment, and building systems. 

1.8 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. Organize warranty documents into an orderly sequence based on the table of contents of the 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 (215-by-280-mm) 
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. 

C. 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. 
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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. 

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.  Replace chipped or 
broken glass and other damaged transparent materials.  Polish mirrors and glass, taking 
care not to scratch surfaces. 

k. Remove labels that are not permanent and similar equipment.  Remove excess lubrication, 
paint and mortar droppings, and other foreign substances. 

l. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from 
water exposure. 

m. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of 
diffusers, registers, and grills. 

n. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
o. Leave Project clean and ready for occupancy. 

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. 
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 01 77 00 
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and maintenance 
manuals, including the following: 
1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 

B. Related Requirements: 
1. Divisions 02 through 33 Sections for specific operation and maintenance manual requirements for 

the Work in those Sections. 

1.2 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 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. 

2. Two paper copies.  Include a complete operation and maintenance directory.  Enclose title pages 
and directories in clear plastic sleeves.  Architect will return two copies. 

C. 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 Green 
Rater will return copy with comments. 
1. Correct or revise each manual to comply with Architect's and Green Rater's comments.  Submit 

copies of each corrected manual within 15 days of receipt of Architect's and Green Rater's 
comments and prior to commencing demonstration and training. 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

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. 

B. 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. 

C. 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. 

D. 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. 

E. 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. 

F. 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. 

G. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes. 
1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 

accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic 
sleeve on spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets. 
a. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and 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. 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. 

2.2 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 
1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions 
and procedures for each system, subsystem, piece of equipment, and component: 
1. Fire. 
2. Flood. 
3. Gas leak. 
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4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar 
codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, 
supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable: 
1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

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 is 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. 
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. 
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2.4 PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source 
information, product information, maintenance procedures, repair materials and sources, and warranties 
and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name and arranged to 
match manual's table of contents.  For each product, list name, address, and telephone number of Installer 
or supplier and maintenance service agent, and cross-reference Specification Section number and title in 
Project Manual. 

C. Product Information:  Include the following, as applicable: 
1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 
1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related 
services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions 
that would affect validity of warranties or bonds. 

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source 
information, manufacturers' maintenance documentation, maintenance procedures, maintenance and 
service schedules, spare parts list and source information, maintenance service contracts, and warranty 
and bond information, as described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified 
by product name and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the 
following information for each component part or piece of equipment: 
1. Standard maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including disassembly and 

component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail essential maintenance 
procedures: 
1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required 
lubricants for equipment, and separate schedules for preventive and routine maintenance and service with 
standard time allotment. 
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F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified 
and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance 
materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone 
number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions 
that would affect validity of warranties or bonds. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by 
emergency personnel and by Owner's operating personnel for types of emergencies indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work. 

C. 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. 

D. 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. 

E. 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. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

END OF SECTION 01 78 23 
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, including the 
following: 
1. Record Drawings. 

B. Related Requirements: 
1. Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual 

requirements. 
2. Divisions 02 through 33 Sections for specific requirements for project record documents of the 

Work in those Sections. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Comply with the following: 
1. Number of Copies:  Submit one set(s) of marked-up record prints. 

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. Record data as soon as possible after obtaining it. 
c. Record and check the markup before enclosing concealed installations. 

2. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use personnel 
proficient at recording graphic information in production of marked-up record prints. 

3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between 
changes for different categories of the Work at same location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and 
similar identification, where applicable. 

2.2 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record 
keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous 
records and identify each, ready for continued use and reference. 

B. Format:  Submit miscellaneous record submittals as [PDF electronic file] [paper copy] [scanned PDF 
electronic file(s) of marked-up miscellaneous record submittals]. 

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. 
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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 01 78 39 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 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. 

1.2 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. 

1.3 CLOSEOUT SUBMITTALS 

A. Demonstration and Training Video Recordings:  Submit two copies within seven days of end of each 
training module. 
1. At completion of training, submit complete training manual(s) for Owner's use prepared and bound 

in format matching operation and maintenance manuals and in PDF electronic file format on 
compact disc. 

1.4 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 
Division 01 Section "Quality Requirements," experienced in operation and maintenance procedures and 
training. 

1.5 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 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. 
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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. 
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 
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. 
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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 
Division 01 Section "Operations and Maintenance Data." 

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 of a demonstration performance-based test. 

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 Recording Format:  Provide high-quality color video recordings with menu navigation in format 
acceptable to Architect. 

C. Narration:  Describe scenes on video recording by audio narration by microphone while video recording is 
recorded.  Include description of items being viewed. 

D. Preproduced Video Recordings:  Provide video recordings used as a component of training modules in 
same format as recordings of live training. 

END OF SECTION 01 79 00 
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SECTION 01 81 13.14 - SUSTAINABLE DESIGN REQUIREMENTS - LEED FOR HOMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general requirements and procedures for compliance with certain USGBC LEED 
prerequisites and credits needed for Project to obtain LEED  Silver certification based on USGBC's "LEED 
2009 for Homes." 
1. Other LEED prerequisites and credits needed to obtain LEED certification depend on product 

selections and may not be specifically identified as LEED requirements.  Compliance with 
requirements needed to obtain LEED prerequisites and credits may be used as one criterion to 
evaluate substitution requests and comparable product requests. 

2. Additional LEED prerequisites and credits needed to obtain the indicated LEED certification depend 
on Architect's design and other aspects of Project that are not part of the Work of the Contract. 

3. Refer to the LEED Project checklist, attached at the end of this Section for information on LEED 
credits that are to be obtained.  Notify architect in writing of any discrepancies.. 

B. Related Requirements: 
1. Divisions 01 through 33 Sections for LEED requirements specific to the work of each of these 

Sections.  Requirements may or may not include reference to LEED. 

1.2 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. 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. 

C. 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. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Respond to questions and requests from Architect and the USGBC regarding LEED credits that are the 
responsibility of the Contractor, that depend on product selection or product qualities, or that depend on 
Contractor's procedures until the USGBC has made its determination on the project's LEED certification 
application.  Document responses as informational submittals. 

1.4 ACTION SUBMITTALS 

A. LEED for Homes Documentation Submittals: 
1. Provide documentation for each applicable credit. 
2. 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 cost 
for each product having recycled content. 

3. 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.  Include statement 
indicating cost for each regional material and the fraction by weight that is considered regional. 
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4. Product data for adhesives and sealants used inside the weatherproofing system indicating VOC 
content of each product used. 

5. Product data for paints and coatings used inside the weatherproofing system indicating VOC 
content of each product used. 

6. Product data for products containing composite wood or agrifiber products or wood glues indicating 
that they do not contain urea-formaldehyde resin. 

1.5 INFORMATIONAL SUBMITTALS 

A. Project Materials Cost Data:  Provide statement indicating total cost for materials used for Project.  Costs 
exclude labor, overhead, and profit.  Include breakout of costs for the following categories of items: 
1. Plumbing. 
2. Mechanical. 
3. Electrical. 
4. Specialty items such as furnishings and equipment. 
5. Wood-based construction materials. 

B. LEED Action Plans:  Provide preliminary submittals within 30 days of date established for the Notice to 
Proceed indicating how the following requirements will be met: 
1. List of proposed materials with recycled content.  Indicate cost, post-consumer recycled content, 

and pre-consumer recycled content for each product having recycled content. 
2. List of proposed regional materials.  Identify each regional material, including its source, cost, and 

the fraction by weight that is considered regional. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Provide products and procedures necessary to obtain LEED credits required in this Section.  Although 
other Sections may specify some requirements that contribute to LEED credits, the Contractor shall 
determine additional materials and procedures necessary to obtain LEED credits indicated. 

2.2 RECYCLED CONTENT OF MATERIALS 

A. Building materials shall have recycled content 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. 
1. Cost of post-consumer recycled content plus one-half of pre-consumer recycled content of an item 

shall be determined by dividing weight of post-consumer recycled content plus one-half of pre-
consumer recycled content in the item by total weight of the item and multiplying by cost of the 
item. 

2. Do not include furniture, plumbing, mechanical and electrical components, and specialty items such 
as elevators and equipment in the calculation. 

2.3 REGIONAL MATERIALS 

A. Not less than 10 percent of building materials (by cost) shall be regional materials. 

2.4 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. 
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. 
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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 Web Spray:  55 percent by weight. 
29. Other Adhesives:  250 g/L. 
30. Architectural Sealants:  250 g/L. 
31. Nonmembrane Roof Sealants:  300 g/L. 
32. Single-Ply Roof Membrane Sealants:  450 g/L. 
33. Other Sealants:  420 g/L. 
34. Sealant Primers for Nonporous Substrates:  250 g/L. 
35. Sealant Primers for Porous Substrates:  775 g/L. 
36. Modified Bituminous Sealant Primers:  500 g/L. 
37. 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, and adhesives shall not contain urea-formaldehyde resin. 

PART 3 - EXECUTION 

3.1 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 Division 01 Section "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. 

2. Replace all air filters immediately prior to occupancy. 

B. Comply with one of the following requirements: 
1. After construction ends, prior to occupancy and with all interior finishes installed, perform a building 

flush-out by supplying a total volume of 14000 cu. ft. (4 300 000 L) of outdoor air per sq. ft. (sq. m) 
of floor area while maintaining an internal temperature of at least 60 deg F (16 deg C) and a 
relative humidity no higher than 60 percent. 
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2. If occupancy is desired prior to flush-out completion, 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 in 
Prerequisite EQ 1, 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. 

3. Air-Quality Testing: 
a. Conduct baseline indoor-air-quality testing, after construction ends and prior to occupancy, 

using testing protocols consistent with the EPA's "Compendium of Methods for the 
Determination of Air Pollutants in Indoor Air," and as additionally detailed in the USGBC's 
"Green Building Design and Construction Reference Guide." 

b. Demonstrate that the contaminant maximum concentrations listed below are not exceeded: 
1) Formaldehyde:  27 ppb. 
2) Particulates (PM10):  50 micrograms/cu. m. 
3) Total Volatile Organic Compounds (TVOC):  500 micrograms/cu. m. 
4) 4-Phenylcyclohexene (4-PH):  6.5 micrograms/cu. m. 
5) Carbon Monoxide:  9 ppm and no greater than 2 ppm above outdoor levels. 

c. For each sampling point where the maximum concentration limits are exceeded, conduct 
additional flush-out with outside air and retest the specific parameter(s) exceeded to 
indicate the requirements are achieved.  Repeat procedure until all requirements have been 
met.  When retesting noncomplying building areas, take samples from same locations as in 
the first test. 

d. Air-sample testing shall be conducted as follows: 
1) All measurements shall be conducted prior to occupancy but during normal occupied 

hours, and with building ventilation system starting at the normal daily start time and 
operated at the minimum outside air flow rate for the occupied mode throughout the 
duration of the air testing. 

2) Building shall have all interior finishes installed including, but not limited to, millwork, 
doors, paint, carpet, and acoustic tiles.  Number of sampling locations varies 
depending on the size of building and number of ventilation systems.  For each 
portion of building served by a separate ventilation system, the number of sampling 
points shall not be less than one per 25,000 sq. ft. (2300 sq. m) or for each 
contiguous floor area, whichever is larger, and shall include areas with the least 
ventilation and greatest presumed source strength. 

3) Air samples shall be collected between 3 and 6 feet (0.9 and 1.8 m) from the floor to 
represent the breathing zone of occupants, and over a minimum four-hour period. 

END OF SECTION 01 81 13.13 



for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 44.0 Gold: 

# of bedrooms: 5 Floor area: Silver: 59.0 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 5 + 0 maybe pts Final: 73.5 ID: 0 SS: 13 EA: EQ: 13

Certification Level LL: 7 WE: 12 MR: AE: 0
Prelim: Not Certified Final:

5 0 73.5
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1.1 Preliminary Rating
1.2 Integrated Project Team 0 0 0
1.3 Professional Credentialed with Respect to LEED for Homes 0 0 0
1.4 Design Charrette 0 0 0
1.5 Building Orientation for Solar Design

2. Durability Management 2.1 Durability Planning
   Process 2.2 Durability Management

2.3 Third-Party Durability Management Verification
3.Innovative or Regional 3.1 Innovation #1 0 0 0
   Design 3.2 Innovation #2 0 0 0

3.3 Innovation #3 0 0 0
3.4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 0

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection 2 Site Selection
3. Preferred Locations 3.1 Edge Development LL 3.2 1 0 0

3.2 Infill 0 0 2
3.3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5.1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5.2 Extensive Community Resources / Transit LL 5.3 0 0 2
5.3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 2 0 7

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1.1 Erosion Controls During Construction
1.2 Minimize Disturbed Area of Site

2. Landscaping 2.1 No Invasive Plants
2.2 Basic Landscape Design SS 2.5 0 0 2
2.3 Limit Conventional Turf SS 2.5 0 0 2
2.4 Drought Tolerant Plants SS 2.5 0 0 2
2.5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects 3 Reduce Local Heat Island Effects
4. Surface Water 4.1 Permeable Lot 0 0 3

Management 4.2 Permanent Erosion Controls 1 0 1
4.3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6 Compact Development 6 1 Moderate Density SS 6 2 6 3 0 0 0

Silver

LEED for Homes Simplified Project Checklist

1985 West 400 North, Salt Lake City, Utah

Single attached Custom 74.0

0

Points Preliminary

2733

Prereq
1
1
1

0

Max Project Points

17

11.5

0
Prereq

11

3 0

1 0

Prereq

10

0
1
1

0 0 0

1
1

2 0 0 2
1
2
1 0 0

Prereq
1

0
1 1 0 0
1
2
3 0 0
1

10

0

0

6 0 0

0
Prereq

2
3

6
2

0

1 0 0 1
4
1
2 2 0 2
2
2

89.0
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Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1.1 Rainwater Harvesting System WE 1.3 0 0 3
1.2 Graywater Reuse System WE 1.3 0 0 0
1.3 Use of Municipal Recycled Water System

2. Irrigation System 2.1 High Efficiency Irrigation System WE 2.3 0 0 0
2.2 Third Party Inspection WE 2.3 0 0 0
2.3 Reduce Overall Irrigation Demand by at Least 45%

3. Indoor Water Use 3.1 High-Efficiency Fixtures and Fittings 0 0 3
3.2 Very High Efficiency Fixtures and Fittings 0 0 2

Sub-Total for WE Category: 0 0 12

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1.1 Performance of ENERGY STAR for Homes
1.2 Exceptional Energy Performance

7. Water Heating 7.1 Efficient Hot Water Distribution 0 0 2
7.2 Pipe Insulation

11. Residential Refrigerant 11.1 Refrigerant Charge Test
Management 11.2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 0 0 17

Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1.1 Framing Order Waste Factor Limit
1.2 Detailed Framing Documents MR 1.5 0 0 1
1.3 Detailed Cut List and Lumber Order MR 1.5 0 0 0
1.4 Framing Efficiencies MR 1.5 0 0 1
1.5 Off-site Fabrication

2. Environmentally Preferable 2.1 FSC Certified Tropical Wood
   Products 2.2 Environmentally Preferable Products
3. Waste Management 3.1 Construction Waste Management Planning

3.2 Construction Waste Reduction 0 0 1.5
Sub-Total for MR Category: 0 0 11.5

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2.1 Basic Combustion Venting Measures EQ 1

2.2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation 4.1 Basic Outdoor Air Ventilation EQ 1

4.2 Enhanced Outdoor Air Ventilation 0 0 0
4.3 Third-Party Performance Testing EQ 1

5. Local Exhaust 5.1 Basic Local Exhaust EQ 1
5.2 Enhanced Local Exhaust 0 0 0
5.3 Third-Party Performance Testing

6. Distribution of Space 6.1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6.2 Return Air Flow / Room by Room Controls EQ 1 0 0 1

6.3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7.1 Good Filters EQ 1

7.2 Better Filters EQ 7.3 0 0 0
7.3 Best Filters

8. Contaminant Control 8.1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8.2 Indoor Contaminant Control 0 0 2
8.3 Preoccupancy Flush EQ 1

9. Radon Protection 9.1 Radon-Resistant Construction in High-Risk Areas EQ 1
9.2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1

10. Garage Pollutant Protection 10.1 No HVAC in Garage EQ 1
10.2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10.3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10.4 Detached Garage or No Garage EQ 1 0 0 3

Sub-Total for EQ Category: 0 0 13

Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the 1.1 Basic Operations Training

LEED for Homes Simplified Project Checklist (continued)     

Points Preliminary

3
1

4

0 0

0

3 0

0034

0

0
2
1 0 0 0

Prereq

0 0

1
38

Prereq

Prereq

1
1
3
4

0

8008

0

2

13 0 0

Prereq
3

16

Prereq

2
1

1
20 0

Prereq

0 0 0
Prereq

0 1

0 1

1 0

0
Prereq

1

Prereq
1

1
2 0

0

0 2

1
0

2
1 0

2 0

0 0
Prereq

1 0 0 1
Prereq

2
1
3

21

Prereq

Prereq

3
6

15

4
1

Max Project Points

4
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Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2.1 Basic Insulation
2.2 Enhanced Insulation

3. Air Infiltration 3.1 Reduced Envelope Leakage Y
3.2 Greatly Reduced Envelope Leakage 0 0 2
3.3 Minimal Envelope Leakage EA 3.2

4. Windows 4.1 Good Windows
4.2 Enhanced Windows 0 0 2
4.3 Exceptional Windows EA 4.2

5. Heating and Cooling 5.1 Reduced Distribution Losses
Distribution System 5.2 Greatly Reduced Distribution Losses 0 0 0

5.3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling 6.1 Good HVAC Design and Installation

Equipment 6.2 High-Efficiency HVAC 0 0 0
6.3 Very High Efficiency HVAC EA 6.2

7. Water Heating 7.1 Efficient Hot Water Distribution 0 0 0
7.2 Pipe Insulation 0 0 0
7.3 Efficient Domestic Hot Water Equipment

8. Lighting 8.1 ENERGY STAR Lights
8.2 Improved Lighting 0 0 1.5
8.3 Advanced Lighting Package EA 8.2

9. Appliances 9.1 High-Efficiency Appliances 0 0 1.5
9.2 Water-Efficient Clothes Washer

10. Renewable Energy 10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11.1 Refrigerant Charge Test
   Management 11.2 Appropriate HVAC Refrigerants 0 0 1

Sub-Total for EA Category: 0 0 17

Max Project Points

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

2

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

0

0 0

03 0

Prereq
2
3 0

2

Prereq
2

Prereq

3

0 33 0

4 0

Prereq
2

1

Prereq

0

3 0

Prereq
2

2

3

2

0
10

0

0

0

0

1 0 0

1

1

38
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture 
design, placement procedures, and finishes. 

B. Related Sections: 
1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Design Mixtures:  For each concrete mixture. 

D. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement. 

E. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer 
detailing fabrication, assembly, and support of formwork. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Material certificates. 

C. Material test reports. 

D. Floor surface flatness and levelness measurements. 

1.4 QUALITY ASSURANCE 

A. 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." 

B. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, 
qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural 
Welding Code - Reinforcing Steel." 

D. 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." 

E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation 
tests and to design concrete mixtures. 
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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. 

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. 

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. 
1. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class I zinc coated after fabrication and 

bending. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire 
into flat sheets. 

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 

E. Galvanized-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from galvanized-
steel wire into flat sheets. 

F. 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. 

2.3 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, gray.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class F. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

2. Blended Hydraulic Cement:  ASTM C 595, Type IS, portland blast-furnace slag Type IP, portland-
pozzolan Type I (PM), pozzolan-modified portland Type I (SM), or slag-modified portland cement. 

B. Normal-Weight Aggregates:  ASTM C 33, graded. 
1. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 

2.4 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. 
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2.5 VAPOR RETARDERS 

A. Sheet Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended adhesive or 
pressure-sensitive tape. 

B. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick. 

2.6 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh 
concrete. 

B. 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. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating. 

F. 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. 

G. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 
Class A. 
1. VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

H. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A. 
1. VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

2.8 CONCRETE MIXTURES 

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. 

B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as 
needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 
percent. 

C. 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. 

D. Proportion normal-weight concrete mixture as follows: 
1. Minimum Compressive Strength:  3000 psi, for others see plans at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Slump Limit:  4 inches, plus or minus 1 inch (25 mm). 
4. Air Content:  5.0 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm) 

nominal maximum aggregate size. 
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5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum 
aggregate size. 

6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 
7. Synthetic Micro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended 

rate, but not less than 1.0 lb/cu. yd.. 

FABRICATING REINFORCEMENT 

E. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and 
ASTM C 1116/C 1116M, 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. 

2.10 DETECTABLE WARNING PANELS 

A. Provide composite, cast-in-place detectable warning panels with truncated domes that comply with the 
following requirements:  
1. Latest Edition or the Americans with Disabilities Act Accessibility Guidelines.  (ADAAG) 
2. Applicable Edition of the ICC/ANSI A117.1, Accessible and Usable Buildings and Facilities 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:  
1. ADA Solutions, Inc. 
2. Armorcast Products, Company 
3. Detectable Warning Systems, Inc. 
4. Vanguard ADA Products of America. 

C. Sizes as indicated on drawings. 

D. Color as selected by the Architect from the manufacturer’s full range. 

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. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and 
position indicated, within tolerance limits of ACI 117. 

C. Do not chamfer, unless noted otherwise on plans exterior corners and edges of permanently exposed 
concrete. 

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 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. 
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3.4 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. 

3.5 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. 

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. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of 

joint to a radius of 1/8 inch (3.2 mm).  Repeat grooving of contraction joints after applying surface 
finishes.  Eliminate groover tool marks on concrete surfaces. 

2. 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. 

3.6 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. 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 
cannot be placed continuously, provide construction joints as indicated.  Deposit concrete to avoid 
segregation. 
1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

C. Cold-Weather Placement:  Comply with ACI 306.1. 

D. Hot-Weather Placement:  Comply with ACI 301. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and 
defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-
surface irregularities. 
1. Apply to concrete surfaces not exposed to public view. 
2. Apply to concrete surfaces exposed to public view, and as referenced on the construction plans. 

B. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated: 
1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and 

rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not 
apply cement grout other than that created by the rubbing process. 

2. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement 
and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement 
in amounts determined by trial patches so color of dry grout will match adjacent surfaces.  
Compress grout into voids by grinding surface.  In a swirling motion, finish surface with a cork float. 

C. 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. 
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3.8 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. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or 
darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch (6 mm) in one 
direction. 
1. Apply scratch finish to surfaces indicated to receive mortar setting beds for bonded cementitious 

floor finishes. 

C. 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 indicated to receive carpet flooring or surfaces exposed to view.. 
2. 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 exceed 1/4 inch. 

D. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces indicated on plans, where ceramic tile 
is to be installed by thin-set method or areas indicated to receive resilient flooring.  While concrete is still 
plastic, slightly scarify surface with a fine broom. 
1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

E. Broom Finish:  Apply a broom finish to exterior concrete walks, steps, ramps, and elsewhere as indicated. 

3.9 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. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and bull 
floating or darbying concrete, but before float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. 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. 

2. 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. 
3. 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. 

3.10 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. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform field tests 
and inspections and prepare test reports. 

END OF SECTION 03 30 00 
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SECTION 03 45 00 - PRECAST ARCHITECTURAL CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Architectural precast concrete cladding units. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each precast concrete mixture.  Include compressive strength and water-absorption 
tests. 

C. Shop Drawings:  Detail fabrication and installation of architectural precast concrete units.  Indicate 
locations, plans, elevations, dimensions, shapes, and cross sections of each unit.  Indicate joints, reveals, 
and extent and location of each surface finish.  Indicate details at building corners. 
1. Comprehensive engineering analysis signed and sealed by the qualified professional engineer 

responsible for its preparation.  Show governing panel types, connections, and types of 
reinforcement, including special reinforcement.  Indicate location, type, magnitude, and direction of 
loads imposed on the building structural frame from architectural precast concrete. 

D. Samples:  For each type of finish indicated on exposed surfaces of architectural precast concrete units, in 
sets of 3, illustrating full range of finish, color, and texture variations expected; approximately 12 by 12 by 2 
inches (300 by 300 by 50 mm). 

E. Welding certificates. 

F. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A firm that assumes responsibility for engineering architectural precast concrete 
units to comply with performance requirements.  This responsibility includes preparation of Shop Drawings 
and comprehensive engineering analysis by a qualified professional engineer. 

B. Design Standards:  Comply with ACI 318 (ACI 318M) and design recommendations of PCI MNL 120, "PCI 
Design Handbook - Precast and Prestressed Concrete," applicable to types of architectural precast 
concrete units indicated. 

C. Quality-Control Standard:  For manufacturing procedures and testing requirements, quality-control 
recommendations, and dimensional tolerances for types of units required, comply with PCI MNL 117, 
"Manual for Quality Control for Plants and Production of Architectural Precast Concrete Products." 

D. Welding:  Qualify procedures and personnel according to AWS D1.1/D.1.1M, "Structural Welding Code - 
Steel"; and AWS D1.4, "Structural Welding Code - Reinforcing Steel." 

E. Sample Panels:  After sample approval and before fabricating architectural precast concrete units, produce 
a minimum of 2 sample panels approximately 16 sq. ft. (1.5 sq. m) in area for review by Architect.  
Incorporate full-scale details of architectural features, finishes, textures, and transitions in sample panels. 

PART 2 - PRODUCTS 

2.1 REINFORCING MATERIALS 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 
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C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from galvanized steel wire into flat 
sheets. 

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 

E. Supports:  Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other devices 
for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place according to 
PCI MNL 117. 

2.2 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type III, gray, unless otherwise indicated. 
1. For surfaces exposed to view in finished structure, mix gray with white cement, of same type, 

brand, and mill source. 

B. Supplementary Cementitious Materials: 
1. Fly Ash:  ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent. 
2. Metakaolin Admixture:  ASTM C 618, Class N. 
3. Silica Fume Admixture:  ASTM C 1240, with optional chemical and physical requirement. 
4. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

C. Normal-Weight Aggregates:  Except as modified by PCI MNL 117, ASTM C 33, with coarse aggregates 
complying with Class 5S.  Stockpile fine and coarse aggregates for each type of exposed finish from a 
single source (pit or quarry) for Project. 
1. Face-Mixture-Coarse Aggregates:  Selected, hard, and durable; free of material that reacts with 

cement or causes staining; to match selected finish sample. 
a. Gradation:  Uniformly graded. 

2. Face-Mixture-Fine Aggregates:  Selected, natural or manufactured sand of same material as 
coarse aggregate, unless otherwise approved by Architect. 

D. Coloring Admixture:  ASTM C 979, synthetic or natural mineral-oxide pigments or colored water-reducing 
admixtures, temperature stable, and nonfading. 

E. Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with other required 
admixtures. 

F. Chemical Admixtures:  Certified by manufacturer to be compatible with other admixtures and to not contain 
calcium chloride, or more than 0.15 percent chloride ions or other salts by weight of admixture. 

2.3 STEEL CONNECTION MATERIALS 

A. Carbon-Steel Shapes and Plates:  ASTM A 36/A 36M. 

B. Carbon-Steel Headed Studs:  ASTM A 108, AISI 1018 through AISI 1020, cold finished, AWS D1.1/D1.1M, 
Type A or B, with arc shields and with minimum mechanical properties of PCI MNL 117, Table 3.2.3. 

C. Carbon-Steel Plate:  ASTM A 283/A 283M. 

D. Carbon-Steel Structural Tubing:  ASTM A 500, Grade B. 

E. Wrought Carbon-Steel Bars:  ASTM A 675/A 675M, Grade 65 (Grade 450). 

F. Deformed-Steel Wire or Bar Anchors:  ASTM A 496 or ASTM A 706/A 706M. 

G. Carbon-Steel Bolts and Studs:  ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); carbon-steel, 
hex-head bolts and studs; carbon-steel nuts, ASTM A 563 (ASTM A 563M); and flat, unhardened steel 
washers, ASTM F 844. 

H. Zinc-Coated Finish:  For exterior steel items, steel in exterior walls, and items indicated for galvanizing, 
apply zinc coating by hot-dip process according to ASTM A 123/A 123M or ASTM A 153/A 153M. 
1. Galvanizing Repair Paint:  High-zinc-dust-content paint with dry film containing not less than 94 

percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-Paint 20. 
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2.4 GROUT MATERIALS 

A. Sand-Cement Grout:  Portland cement, ASTM C 150, Type I, and clean, natural sand, ASTM C 144 or 
ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required 
for placement and hydration. 

B. Epoxy-Resin Grout:  Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M, of type, grade, and 
class to suit requirements. 

2.5 CONCRETE MIXTURES 

A. Prepare design mixtures for each type of precast concrete required. 
1. Limit use of fly ash and silica fume to 20 percent of portland cement by weight; limit metakaolin and 

silica fume to 10 percent of portland cement by weight. 

B. Design mixtures may be prepared by a qualified independent testing agency or by qualified precast plant 
personnel at architectural precast concrete fabricator's option. 

C. Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by ACI 318 
(ACI 318M) or PCI MNL 117 when tested according to ASTM C 1218/C 1218M. 

D. Normal-Weight Concrete Mixtures:  Proportion mixtures by either laboratory trial batch or field test data 
methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight concrete 
with the following properties: 
1. Compressive Strength (28 Days):  5000 psi (34.5 MPa) minimum. 

E. Water Absorption:  6 percent by weight or 14 percent by volume, tested according to PCI MNL 117. 

F. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement 
having an air content complying with PCI MNL 117. 

G. When included in design mixtures, add other admixtures to concrete mixtures according to manufacturer's 
written instructions. 

2.6 FABRICATION 

A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware:  Fabricate anchorage hardware 
with sufficient anchorage and embedment to comply with design requirements.  Accurately position for 
attachment of loose hardware, and secure in place during precasting operations.  Locate anchorage 
hardware where it does not affect position of main reinforcement or concrete placement. 
1. Weld headed studs and deformed bar anchors used for anchorage according to AWS D1.1/D1.1M 

and AWS C5.4, "Recommended Practices for Stud Welding." 

B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, cramps, 
hangers, and other hardware shapes for securing architectural precast concrete units to supporting and 
adjacent construction. 

C. Cast-in reglets, slots, holes, and other accessories in architectural precast concrete units as indicated on 
the Contract Drawings. 

D. Reinforcement:  Comply with recommendations in PCI MNL 117 for fabricating, placing, and supporting 
reinforcement. 

E. Reinforce architectural precast concrete units to resist handling, transportation, and erection stresses. 

F. Comply with requirements in PCI MNL 117 and requirements in this Section for measuring, mixing, 
transporting, and placing concrete.  After concrete batching, no additional water may be added. 

G. Place face mixture to a minimum thickness after consolidation of the greater of 1 inch (25 mm) or 1.5 times 
the maximum aggregate size, but not less than the minimum reinforcing cover specified. 
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H. Thoroughly consolidate placed concrete by internal and external vibration without dislocating or damaging 
reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air on surfaces.  
Use equipment and procedures complying with PCI MNL 117. 
1. Place self-consolidating concrete without vibration according to PCI TR-6, "Interim Guidelines for 

the Use of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member Plants." 

I. Comply with PCI MNL 117 for hot- and cold-weather concrete placement. 

J. Cure concrete, according to requirements in PCI MNL 117, by moisture retention without heat or by 
accelerated heat curing using low-pressure live steam or radiant heat and moisture.  Cure units until 
compressive strength is high enough to ensure that stripping does not have an effect on performance or 
appearance of final product. 

K. Discard and replace architectural precast concrete units that do not comply with requirements, including 
structural, manufacturing tolerance, and appearance, unless repairs meet requirements in PCI MNL 117 
and Architect's approval. 

2.7 FABRICATION TOLERANCES 

A. Fabricate architectural precast concrete units straight and true to size and shape with exposed edges and 
corners precise and true so each finished panel complies with PCI MNL 117 product tolerances as well as 
position tolerances for cast-in items. 

2.8 FINISHES 

A. Panel faces shall be free of joint marks, grain, and other obvious defects.  Corners, including false joints 
shall be uniform, straight, and sharp.  Finish exposed-face surfaces of architectural precast concrete units 
to match approved sample panels and as follows: 
1. Surface Finish:  Smooth finish.  Provide surfaces free of pockets, sand streaks, and honeycombs. 

B. Finish exposed surfaces of architectural precast concrete units to match face-surface finish. 

C. Finish unexposed surfaces of architectural precast concrete units by float finish. 

2.9 SOURCE QUALITY CONTROL 

A. Quality-Control Testing:  Test and inspect precast concrete according to PCI MNL 117 requirements.  If 
using self-consolidating concrete, also test and inspect according to PCI TR-6, "Interim Guidelines for the 
Use of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member Plants." 

B. Owner will employ an independent testing agency to evaluate architectural precast concrete fabricator's 
quality-control and testing methods. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install clips, hangers, bearing pads, and other accessories required for connecting architectural precast 
concrete units to supporting members and backup materials. 

B. Erect architectural precast concrete level, plumb, and square within specified allowable tolerances.  
Provide temporary supports and bracing as required to maintain position, stability, and alignment as units 
are being permanently connected. 
1. Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses. 
2. Unless otherwise indicated, provide for uniform joint widths of 3/4 inch (19 mm). 

C. Connect architectural precast concrete units in position by bolting, welding, grouting, or as otherwise 
indicated on Shop Drawings.  Remove temporary shims, wedges, and spacers as soon as practical after 
connecting and grouting are completed. 

D. Welding:  Comply with applicable AWS D1.1/D1.1M and AWS D1.4 for welding, welding electrodes, 
appearance, quality of welds, and methods used in correcting welding work. 
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E. At bolted connections, use lock washers, tack welding, or other approved means to prevent loosening of 
nuts after final adjustment. 

F. Grouting Connections:  Grout connections where required or indicated.  Retain grout in place until hard 
enough to support itself.  Pack spaces with stiff grout material, tamping until voids are completely filled.  
Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.  Keep grouted joints damp 
for not less than 24 hours after initial set.  Promptly remove grout material from exposed surfaces before it 
affects finishes or hardens. 

G. Erect architectural precast concrete units level, plumb, square, true, and in alignment without exceeding 
the noncumulative erection tolerances of PCI MNL 117, Appendix I. 

3.2 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special 
inspections and prepare reports: 
1. Erection of precast concrete members. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and 
prepare test reports. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Repair or remove and replace work where tests and inspections 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. 

3.3 REPAIRS 

A. Repair damaged architectural precast concrete units if permitted by Architect.  The Architect reserves the 
right to reject repaired units that do not comply with requirements. 

B. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of 
adjacent exposed surfaces and show no apparent line of demarcation between original and repaired work, 
when viewed in typical daylight illumination from a distance of 20 feet (6 m). 

C. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to ASTM A 780. 

D. Wire brush, clean, and paint damaged prime-painted components with same type of shop primer. 

E. Remove and replace damaged architectural precast concrete units when repairs do not comply with 
requirements. 

3.4 CLEANING 

A. Clean surfaces of precast concrete units exposed to view. 

B. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete surfaces and 
adjacent materials immediately. 

C. Clean exposed surfaces of precast concrete units after erection and completion of joint treatment to 
remove weld marks, other markings, dirt, and stains. 
1. Perform cleaning procedures, if necessary, according to precast concrete fabricator's 

recommendations.  Clean soiled precast concrete surfaces with detergent and water, using stiff 
fiber brushes and sponges, and rinse with clean water.  Protect other work from staining or damage 
due to cleaning operations. 

2. Do not use cleaning materials or processes that could change the appearance of exposed concrete 
finishes or damage adjacent materials. 

END OF SECTION 03 45 00 
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SECTION 04 20 00 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Concrete masonry units (CMU's). 
2. Concrete building brick. 
3. Decorative concrete masonry units. 
4. Pre-faced concrete masonry units. 
5. Concrete facing brick. 
6. Face brick. 
7. Building (common) brick. 
8. Hollow brick. 
9. Structural-clay facing tile. 

B. Related Sections: 
1. Division 05 Section "Metal Fabrications" for furnishing steel lintels and shelf angles for unit 

masonry. 
2. Division 07 Section "Sheet Metal Flashing and Trim" for furnishing manufactured reglets installed in 

masonry joints. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to perform 
preconstruction testing indicated below.  Retesting of materials that fail to comply with specified 
requirements shall be done at Contractor's expense. 
1. Clay Masonry Unit Test:  For each type of unit required, according to ASTM C 67 for compressive 

strength. 
2. Concrete Masonry Unit Test:  For each type of unit required, according to ASTM C 140 for 

compressive strength. 
3. Mortar Test (Property Specification):  For each mix required, according to ASTM C 109/C 109M for 

compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content. 
4. Mortar Test (Property Specification):  For each mix required, according to ASTM C 780 for 

compressive strength. 
5. Grout Test (Compressive Strength):  For each mix required, according to ASTM C 1019. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 
2. For products and materials required to comply with requirements for regional materials indicating 

location and distance from Project of material manufacturer and point of extraction, harvest, or 
recovery for each raw material.  Include statement indicating cost for each regional material and the 
fraction by weight that is considered regional. 

C. Shop Drawings:  For reinforcing steel.  Detail bending and placement of unit masonry reinforcing bars.  
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." 

D. Samples for Verification:  For each type and color of exposed masonry unit and colored mortar. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each type and size of product indicated.  For masonry units include data on 
material properties and material test reports substantiating compliance with requirements. 

B. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of 
ingredients. 



 

TRAINING HOUSING  UNIT MASONRY 
USOR - DSBVI  04 20 00 - 2 

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. 

1.5 QUALITY ASSURANCE 

A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the 
Contract Documents. 

B. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 
demonstrate aesthetic effects.  Comply with requirements in Division 01 Section "Quality Requirements" 
for mockups. 
1. Build sample panels for each type of exposed unit masonry construction in sizes approximately 48 

inches (1200 mm) long by 36 inches (900 mm) high. 

1.6 PROJECT CONDITIONS 

A. 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. 

B. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

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. Regional Materials:  CMUs shall be manufactured within 500 miles (800 km) of Project site from 
aggregates and cement that have been extracted, harvested, or recovered, as well as manufactured, 
within 500 miles (800 km) of Project site. 

B. Shapes:  Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

C. CMUs:  ASTM C 90. 
1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 

2150 psi . 
2. Density Classification:  Normal weight (unless otherwise indicated). 

2.3 BRICK 

A. Regional Materials:  Brick shall be manufactured within 500 miles (800 km) of Project site from materials 
that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of 
Project site. 

B. General:  Provide shapes indicated and as follows: 
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1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick 
surfaces, provide units without cores or frogs and with exposed surfaces finished. 

2. Provide special shapes for applications where shapes produced by sawing would result in sawed 
surfaces being exposed to view. 

C. Face Brick:  Facing brick complying with ASTM C 216. 
1. Products:  Subject to compliance with requirements, provide the following: 

a. Interpace 2 ¼” Modular 
b. Color:  Aztec. 

2. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated "not 
effloresced." 

3. Surface Coating:  Brick with colors or textures produced by application of coatings shall withstand 
50 cycles of freezing and thawing per ASTM C 67 with no observable difference in the applied 
finish when viewed from 10 feet (3 m). 

2.4 MORTAR AND GROUT MATERIALS 

A. Regional Materials:  Aggregate for mortar and grout, cement, and lime shall be extracted, harvested, or 
recovered, as well as manufactured, within 500 miles (800 km) of Project site. 

B. 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. 

C. Hydrated Lime:  ASTM C 207, Type S. 

D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other 
ingredients. 

E. Masonry Cement:  ASTM C 91. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Capital Materials Corporation; Flamingo Color Masonry Cement. 
b. Cemex S.A.B. de C.V.; Brikset Type N. 
c. Holcim (US) Inc.; Mortamix Masonry Cement. 
d. Lafarge North America Inc.; Magnolia Masonry Cement. 
e. Lehigh Cement Company; Lehigh Masonry Cement. 

F. 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. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Davis Colors; True Tone Mortar Colors. 
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments. 
c. Solomon Colors, Inc.; SGS Mortar Colors. 

G. Colored Cement Product:  Packaged blend made from portland cement and hydrated lime or masonry 
cement and mortar pigments, all complying with specified requirements, and containing no other 
ingredients. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Colored Portland Cement-Lime Mix: 
1) Capital Materials Corporation; Riverton Portland Cement Lime Custom Color. 
2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime. 
3) Lafarge North America Inc.; Eaglebond Portland & Lime. 
4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement. 

b. Colored Masonry Cement: 
1) Capital Materials Corporation; Flamingo Color Masonry Cement. 
2) Cemex S.A.B. de C.V.; Richcolor Masonry Cement. 
3) Essroc, Italcementi Group; Brixment-in-Color. 
4) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement. 
5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry Cement. 
6) Lehigh Cement Company; Lehigh Custom Color Masonry Cement. 
7) National Cement Company, Inc.; Coosa Masonry Cement. 
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H. Aggregate for Mortar:  ASTM C 144. 
1. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing the 

No. 16 (1.18-mm) sieve. 
2. White-Mortar Aggregates:  Natural white sand or crushed white stone. 
3. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required 

mortar color. 

I. Aggregate for Grout:  ASTM C 404. 

J. Epoxy Pointing Mortar:  ASTM C 395, epoxy-resin-based material formulated for use as pointing mortar for 
structural-clay tile facing units (and approved for such use by manufacturer of units); in color indicated or, if 
not otherwise indicated, as selected by Architect from manufacturer's colors. 

K. 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. 
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. Euclid Chemical Company (The); Accelguard 80. 
b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset. 
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA. 

L. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with CMUs 
containing integral water repellent by same manufacturer. 
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. ACM Chemistries; RainBloc for Mortar. 
b. BASF Aktiengesellschaft; Rheopel Mortar Admixture. 
c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture. 

M. Water:  Potable. 

2.5 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420). 

B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M. 
1. Exterior Walls:  Hot-dip galvanized, carbon or Stainless steel. 
2. Wire Size for Side Rods:  0.148-inch diameter. 
3. Wire Size for Cross Rods:  0.148-inch diameter. 
4. Wire Size for Veneer Ties:  0.187-inch diameter. 
5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c. 
6. Provide in lengths of not less than 10 feet (3 m). 

C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with single pair of side 
rods. 

2.6 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. 
1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 

coating. 
2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, with 

ASTM A 153/A 153M, Class B coating. 
3. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer 
but with at least 5/8-inch (16-mm) cover on outside face.  Outer ends of wires are bent 90 degrees and 
extend 2 inches (50 mm) parallel to face of veneer. 

C. Individual Wire Ties:  Rectangular units with closed ends and not less than 4 inches (100 mm) wide. 
1. Wire:  Fabricate from 3/16-inch- diameter, hot-dip galvanized steel wire. 
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D. Partition Top anchors:  0.105-inch- (2.66-mm-) thick metal plate with 3/8-inch- (9.5-mm-) diameter metal 
rod 6 inches (152 mm) long welded to plate and with closed-end plastic tube fitted over rod that allows rod 
to move in and out of tube.  Fabricate from steel, hot-dip galvanized after fabrication. 

E. Rigid Anchors:  Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick by 24 
inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless otherwise indicated. 
1. Corrosion Protection:  Hot-dip galvanized to comply with ASTM A 153/A 153M. 

F. 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 wood or metal studs, and as 
follows: 
a. Structural Performance Characteristics:  Capable of withstanding a 100-lbf (445-N) load in 

both tension and compression without deforming or developing play in excess of 0.05 inch 
(1.3 mm). 

2. Contractor's Option:  Unless otherwise indicated, provide any of the following types of anchors: 
3. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor 

section. 
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) Dayton Superior Corporation, Dur-O-Wal Division; D/A 213 or D/A 210 with D/A 700-

708. 
2) Heckmann Building Products Inc.; 315-D with 316. 
3) Hohmann & Barnard, Inc.; DW-10 DW-10HS or DW-10-X. 
4) Wire-Bond; 1004, Type III or RJ-711. 

b. Anchor Section:  Rib-stiffened, sheet metal plate with screw holes top and bottom, having 
slotted holes for inserting wire tie. 

c. Fabricate sheet metal anchor sections and other sheet metal parts from 0.075-inch- (1.90-
mm-) thick, steel sheet, galvanized after fabrication. 

d. Wire Ties:  Triangular-, rectangular-, or T-shaped wire ties fabricated from 0.187- diameter, 
hot-dip galvanized steel wire. 

4. 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. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 213S. 
2) Hohmann & Barnard, Inc.; DW-10-X-Seismiclip. 
3) Wire-Bond; RJ-711 with Wire-Bond clip. 

b. Anchor Section:  Rib-stiffened, sheet metal plate with screw holes top and bottom, having 
slotted holes for inserting connector section. 

c. Connector Section:  Rib-stiffened, sheet metal bent plate, sheet metal clip, or wire tie and 
rigid PVC extrusion designed to engage continuous wire.  Size connector to extend at least 
halfway through veneer but with at least 5/8-inch (16-mm) cover on outside face. 

d. Fabricate sheet metal anchor sections and other sheet metal parts from 0.075-inch- (1.90-
mm-) thick, steel sheet, galvanized after fabrication. 

e. Fabricate wire connector sections from 0.187-inch- diameter, hot-dip galvanized, carbon-
steel wire. 

G. Anchor Bolts:  Headed or L-shaped steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, 
Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers; hot-
dip galvanized to comply with ASTM A 153/A 153M, Class C; of dimensions indicated. 

2.7 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing:  Provide metal flashing complying with Division 07 Section "Sheet Metal Flashing and 
Trim"" and as follows: 
1. Metal Drip Edge:  Fabricate from stainless steel.  Extend at least 3 inches (76 mm) into wall and 1/2 

inch (13 mm) out from wall, with outer edge bent down 30 degrees and hemmed. 
2. Metal Sealant Stop:  Fabricate from stainless steel.  Extend at least 3 inches (76 mm) into wall and 

out to exterior face of wall.  At exterior face of wall, bend metal back on itself for 3/4 inch (19 mm) 
and down into joint 1/4 inch (6 mm) to form a stop for retaining sealant backer rod. 

B. Flexible Flashing:  Use one of the following unless otherwise indicated: 
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1. Rubberized-Asphalt Flashing:  Composite flashing product consisting of a pliable, adhesive 
rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to 
produce an overall thickness of not less than 0.030 inch (0.76 mm). 
a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing. 
2) Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-A-Barrier Wall 

Flashing. 
3) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt Thru-Wall Flashing. 

C. Solder and Sealants for Sheet Metal Flashings:  As specified in Division 07 Section "Sheet Metal Flashing 
and Trim." 

D. 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. 

2.8 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 
35 percent; formulated from neoprene urethane or PVC. 

B. Preformed Control-Joint Gaskets:  Made from [styrene-butadiene-rubber compound, complying with 
ASTM D 2000, Designation M2AA-805] [or] [PVC, complying with ASTM D 2287, Type PVC-65406] and 
designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration 
as indicated. 

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 
asphalt felt). 

D. Weep/Vent Products:  Use one of the following unless otherwise indicated: 
1. Cellular Plastic Weep/Vent:  One-piece, flexible extrusion made from UV-resistant polypropylene 

copolymer, full height and width of head joint and depth 1/8 inch (3 mm) less than depth of outer 
wythe, in color selected from manufacturer's standard. 
a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Heckmann Building Products Inc.; No. 85 Cell Vent. 
2) Hohmann & Barnard, Inc.; Quadro-Vent. 
3) Wire-Bond; Cell Vent. 

2. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, full height and width of 
head joint and depth 1/8 inch (3 mm) less than depth of outer wythe; in color selected from 
manufacturer's standard. 
a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Mortar Net USA, Ltd.; Mortar Net Weep Vents. 
3. Vinyl Weep Hole/Vent:  T-shaped units made from flexible PVC, consisting of a louvered vertical 

leg, flexible wings to seal against ends of masonry units, and a top flap to keep mortar out of the 
head joint; in color selected by Architect. 
a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Hohmann & Barnard, Inc.; #343 Louvered Weep Hole. 
2) Williams Products, Inc.; Williams-Goodco Brick Vent. 
3) Wire-Bond; Louvered Weepholes. 

E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not degrade within the 
wall cavity. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Archovations, Inc.; CavClear Masonry Mat. 
b. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop. 
c. Mortar Net USA, Ltd.; Mortar Net. 

2. Provide one of the following configurations: 
a. Strips, full-depth of cavity and 10 inches (250 mm) high, with dovetail shaped notches 7 

inches (175 mm) deep. 
b. Strips, not less than 3/4 inch (19 mm) thick and 10 inches (250 mm) high, with dimpled 

surface designed to catch mortar droppings and prevent weep holes from clogging with 
mortar. 

c. Sheets or strips full depth of cavity and installed to full height of cavity. 
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2.9 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, provide products by one of the following: 

a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 

2.10 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. Use portland cement-lime or masonry cement mortar unless otherwise indicated. 
3. For exterior masonry, use portland cement-lime or masonry cement mortar. 
4. For reinforced masonry, use portland cement-lime or masonry cement mortar. 
5. 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 masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. For mortar parge coats, use Type S or Type N. 

D. Pigmented Mortar:  Use colored cement product or select and proportion pigments with other ingredients 
to produce color required.  Do not add pigments to colored cement products. 
1. Pigments shall not exceed 10 percent of portland cement by weight. 
2. Pigments shall not exceed 5 percent of masonry cement by weight. 
3. Application:  Use pigmented mortar for exposed mortar joints with the following units: 

a. Face brick. 

E. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates and natural color 
or white cement as necessary to produce required mortar color. 
1. Mix to match Architect's sample. 
2. Application:  Use colored aggregate mortar for exposed mortar joints with the following units: 

a. Face brick. 

F. 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, Table 1 or paragraph 4.2.2 for specified 28-day 

compressive strength indicated, but not less than 2000 psi. 
3. Provide grout with a slump of 8 to 11 as measured according to ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. 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. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures. 
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C. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq. 
cm) per minute when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at 
time of laying. 

3.2 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 (12 mm) or 

minus 1/4 inch (6 mm). 
2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch 

(12 mm). 
3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 

inch (6 mm) in a story height or 1/2 inch (12 mm) 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 (6 mm in 3 m), or 1/2 inch (12 mm) 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 (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 
mm) maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 
m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) 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 (3 mm in 3 m), 1/4 inch in 20 
feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 
inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), 

with a maximum thickness limited to 1/2 inch (12 mm). 
2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm) 

or minus 1/4 inch (6 mm). 
3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch 

(3 mm). 

3.3 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; do 
not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

C. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly 
with masonry around built-in items. 

D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

E. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay hollow brick and 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. 
4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings 

where cells are not grouted. 
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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. 

3.5 MASONRY JOINT REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) 
on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 inches (150 
mm). 
1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings and 

extending 12 inches (305 mm) beyond openings[ in addition to continuous reinforcement]. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

3.6 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or concrete 
to comply with the following: 
1. Provide an open space not less than 1/2 inch (13 mm) minimum wide between masonry and 

structural steel or concrete unless otherwise indicated.  Keep open space free of mortar and other 
rigid materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 inches 

(915 mm) o.c. horizontally. 

3.7 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers to wall framing and masonry backup with seismic masonry-veneer anchors to 
comply with the following requirements: 
1. Fasten screw-attached and seismic anchors through sheathing to wall framing and to masonry 

backup 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 2 inches (50 mm) 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 (406 mm) o.c. vertically and 24 inches 

o.c. horizontally with not less than 1 anchor for each 2.67 sq. ft. of wall area.  Install additional 
anchors within 12 inches (305 mm) of openings and at intervals, not exceeding 36 inches (914 
mm), around perimeter. 

3.8 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. 
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2. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into masonry at each 
end.  At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 2 
inches (50 mm) to form end dams. 

3. Install metal drip edges beneath flexible flashing at exterior face of wall.  Stop flexible flashing 1/2 
inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal drip edge. 

4. Install metal flashing termination beneath flexible flashing at exterior face of wall.  Stop flexible 
flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal 
flashing termination. 

C. 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 to form weep holes. 
2. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated. 
3. Cover cavity side of weep holes with plastic insect screening at cavities insulated with loose-fill 

insulation. 

D. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage 
material in "Miscellaneous Masonry Accessories" Article. 

E. Install vents in head joints in exterior wythes at spacing indicated.  Use specified weep/vent products 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. 

3.9 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced 
masonry elements during construction. 
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 (1520 mm). 

3.10 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections and 
prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform tests and 
inspections.  Retesting of materials that fail to comply with specified requirements shall be done at 
Contractor's expense. 

B. Inspections:  Level 1 special inspections according to the "International Building Code." 
1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar. 
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, 

and locations of reinforcement. 
3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction:  One set of tests. 

D. Testing Frequency:  One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof. 

E. Clay Masonry Unit Test:  For each type of unit provided, according to ASTM C 67 for compressive 
strength. 
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F. Concrete Masonry Unit Test:  For each type of unit provided, according to ASTM C 140 for compressive 
strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to ASTM C 780. 

H. Mortar Test (Property Specification):  For each mix provided, according to ASTM C 780.  Test mortar for 
compressive strength. 

I. Grout Test (Compressive Strength):  For each mix provided, according to ASTM C 1019. 

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 (19 mm). 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface.  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. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and 
smears before tooling joints. 

B. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 

purposes. 
2. Protect surfaces from contact with cleaner. 
3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 

surfaces thoroughly with clear water. 
4. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20. 
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. 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. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

B. 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 04 20 00 
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes structural steel and grout. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of simple shear connections required by the Contract Documents to be 
selected or completed by structural-steel fabricator to withstand loads indicated and comply with other 
information and restrictions indicated. 
1. Select and complete connections using schematic details indicated.  Use LRFD; data are given at 

factored-load level. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Shop Drawings:  Show fabrication of structural-steel components. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer, fabricator, and testing agency. 

B. Welding certificates. 

C. Mill test reports for structural steel, including chemical and physical properties. 

D. Source quality-control reports. 

1.5 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. 

B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification Program and 
is designated an AISC-Certified Erector, Category CSE. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. Comply with applicable provisions of the following specifications and documents: 
1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 
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PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

B. W-Shapes:  ASTM A 572/A 572M, Grade 50. 

C. Channels, Angles:  ASTM A 36/A 36M. 

D. Plate and Bar:  ASTM A 36/A 36M. 

E. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

F. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

G. Welding Electrodes:  Comply with AWS requirements. 

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. Zinc-Coated High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy-hex 
steel structural bolts; ASTM A 563, Grade DH (ASTM A 563M, Class 10S) heavy-hex carbon-steel nuts; 
and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers. 
1. Finish:  Hot-dip or mechanically deposited zinc coating. 
2. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), compressible-

washer type with mechanically deposited zinc coating finish. 

C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy-hex head 
assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and 
hardened carbon-steel washers. 
1. Finish:  Plain. 

D. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon 
steel; AWS D1.1/D1.1M, Type B. 

E. Unheaded Anchor Rods:  [ASTM F 1554, Grade 36] [ASTM F 1554, Grade 55, weldable]. 
1. Configuration:  Hooked. 
2. Finish:  Plain, Hot-dip zinc coating, ASTM A 153/A 153M, Class C or Mechanically deposited zinc 

coating, ASTM B 695, Class 50. 

F. Headed Anchor Rods:  [ASTM F 1554, Grade 36] [ASTM F 1554, Grade 55, weldable], straight. 
1. Finish:  Plain, Hot-dip zinc coating, ASTM A 153/A 153M, Class C, or Mechanically deposited zinc 

coating, ASTM B 695, Class 50. 

G. Threaded Rods:  [ASTM A 36/A 36M] [ASTM A 193/A 193M, Grade B7]. 
1. Finish:  Plain, Hot-dip zinc coating, ASTM A 153/A 153M, Class C, or Mechanically deposited zinc 

coating, ASTM B 695, Class 50. 

2.3 PRIMER 

A. Low-Emitting Materials:  Paints and coatings 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. Primer:  SSPC-Paint 25, Type I, zinc oxide, alkyd, linseed oil primer. 
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2.4 GROUT 

A. Metallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, metallic aggregate grout, mixed 
with water to consistency suitable for application and a 30-minute working time. 

B. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, 
noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute 
working time. 

2.5 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. 

B. 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. 

2.6 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. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure 
specifications, weld quality, and methods used in correcting welding work. 

2.7 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). 
5. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or 
flux deposits.  Prepare surfaces according to the following specifications and standards: 
1. SSPC-SP 2, "Hand Tool Cleaning" or SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils (0.038 
mm).  Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage an independent testing and inspecting agency to perform shop tests 
and inspections and prepare test reports. 
1. Provide testing agency with access to places where structural-steel work is being fabricated or 

produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract 
Documents. 

C. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and 
inspected according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's 
option: 
1. Liquid Penetrant Inspection:  ASTM E 165. 
2. 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. 
3. Ultrasonic Inspection:  ASTM E 164. 
4. Radiographic Inspection:  ASTM E 94. 
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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. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360. 

B. Base Bearing 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. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not 

remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with 
grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish 
exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation 
instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel 
Buildings and Bridges." 

3.3 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. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M 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. 

3.4 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. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract 
Documents. 

END OF SECTION 05 12 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Miscellaneous steel framing and supports. 

B. Products furnished, but not installed, under this Section: 
1. Loose steel lintels. 

C. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Shop Drawings:  Show fabrication and installation details for metal fabrications. 
1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show 

anchorage and accessory items. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes. 

2.2 FERROUS METALS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

C. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

D. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated. 

E. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4. 
1. Size of Channels:  1-5/8 by 1-5/8 inches (41 by 41 mm). 
2. Material:  Galvanized steel, ASTM A 653/A 653M, commercial steel, Type B, with G90 (Z275) 

coating; 0.108-inch (2.8-mm) nominal thickness. 

2.3 NONFERROUS METALS 

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

2.4 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. 

B. 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. 
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C. Post-Installed Anchors:  Torque-controlled expansion 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). 

2.5 MISCELLANEOUS MATERIALS 

A. Low-Emitting Materials:  Paints and coatings 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. Shop Primers:  Provide primers that comply with Division 09 painting Sections. 

C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying 
with MPI#79 and compatible with topcoat. 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible 
with paints specified to be used over it. 

E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying 
with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior 
applications. 

2.6 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use connections that 
maintain structural value of joined pieces. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  Remove sharp or 
rough areas on exposed surfaces. 

C. 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. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

2.7 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. 

2.8 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. 

B. Galvanize loose steel lintels located in exterior walls. 

C. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

D. 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. 
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2.9 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.10 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. 

B. 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 indicated. 

C. Preparation for Shop Priming:  Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial 
Blast Cleaning." 

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. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications 
are required to be fastened to in-place construction. 

3.2 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. 

END OF SECTION 05 50 00 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Framing with dimension lumber. 
2. Framing with engineered wood products. 
3. Shear wall panels. 
4. Rooftop equipment bases and support curbs. 
5. Wood blocking, cants, and nailers. 
6. Wood furring and grounds. 
7. Wood sleepers. 
8. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 
1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements 
2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by 

treating plant that treated materials comply with requirements. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  
Indicate species and grade selected for each use and design values approved by the ALSC Board of 
Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 
1. Wood-preservative-treated wood. 
2. Engineered wood products. 
3. Shear panels. 
4. Power-driven fasteners. 
5. Powder-actuated fasteners. 
6. Expansion anchors. 
7. Metal framing anchors. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  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, for the following: 
1. Dimension lumber framing. 
2. Laminated-veneer lumber. 
3. Parallel-strand lumber. 
4. Prefabricated wood I-joists. 
5. Rim boards. 
6. Miscellaneous lumber. 

B. 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. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or 

back of each piece or omit grade stamp and provide certificates of grade compliance issued by 
grading agency. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

D. Engineered Wood Products:  Provide engineered wood products acceptable to authorities having 
jurisdiction and for which current model code research or evaluation reports exist that show compliance 
with building code in effect for Project. 
1. Allowable Design Stresses:  Provide engineered wood products with allowable design stresses, as 

published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values 
shall be determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2[ for interior construction not 
in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and 
Use Category UC4a for items in contact with the ground]. 
1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or 

chromium.  Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is 
warped or that 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 [all rough carpentry unless otherwise indicated.] [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, stripping, 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 (460 mm) above the ground in crawlspaces or 

unexcavated areas. 
5. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions:  Construction or No. 2 grade. 
1. Application:  Interior partitions not indicated as load-bearing. 
2. Species: 

a. Western woods; WCLIB or WWPA. 

B. Framing Other Than Non-Load-Bearing Interior Partitions:  No. 2 grade. 
1. Application:  Framing other than interior partitions not indicated as load-bearing. 
2. Species: 

a. Douglas fir-larch; WCLIB or WWPA. 

C. Framing Other Than Non-Load-Bearing Interior Partitions:  As specified in the Structural Plans for 2-inch 
nominal (38-mm actual) thickness and 12-inch nominal (286-mm actual) width for single-member use. 
1. Application:  Framing other than interior partitions not indicated as load-bearing. 

D. Exposed Framing:  Provide material hand-selected for uniformity of appearance and freedom from 
characteristics, on exposed surfaces and edges, that would impair finish appearance, including decay, 
honeycomb, knot-holes, shake, splits, torn grain, and wane. 
1. Application:  Exposed exterior and interior framing indicated to receive a stained or natural finish. 
2. Species and Grade:  As indicated above for load-bearing construction of same type. 
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2.4 ENGINEERED WOOD PRODUCTS 

A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde. 

B. Laminated-Veneer Lumber:  Structural composite lumber made from wood veneers with grain primarily 
parallel to member lengths, evaluated and monitored according to ASTM D 5456 and manufactured with 
an exterior-type adhesive complying with ASTM D 2559. 
1. Extreme Fiber Stress in Bending, Edgewise:  As specified in the Structural Plans. 
2. Modulus of Elasticity, Edgewise:  As specified in the Structural Plans. 

C. Wood I-Joists:  Prefabricated units, I-shaped in cross section, made with solid or structural composite 
lumber flanges and wood-based structural panel webs, let into and bonded to flanges.  Provide units 
complying with material requirements of and with structural capacities established and monitored 
according to ASTM D 5055. 
1. Web Material:  Either oriented strand board or plywood, complying with DOC PS 1 or DOC PS 2, 

Exposure 1. 
2. Structural Properties:  Provide units with depths and design values not less than those indicated. 
3. Provide units complying with APA PRI-400, factory marked with APA trademark indicating nominal 

joist depth, joist class, span ratings, mill identification, and compliance with APA standard. 

D. Rim Boards:  Product designed to be used as a load-bearing member and to brace wood I-joists at bearing 
ends, complying with research/evaluation report for I-joists. 
1. Material:  All-veneer product glued-laminated wood or product made from any combination solid 

lumber, wood strands, and veneers. 
2. Thickness:  1-1/4 inches. 
3. Provide performance-rated product complying with APA PRR-401, rim board grade, factory marked 

with APA trademark indicating thickness, grade, and compliance with APA standard. 

2.5 SHEAR WALL PANELS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by the following] [provide 
products by one of the following] [available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following]: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings 
or comparable product by one of the following: 
1. Shear Transfer Systems. 
2. Simpson Strong-Tie Co., Inc. 
3. Weyerhaeuser Company. 

C. Wood-Framed Shear Wall Panels:  Prefabricated assembly consisting of wood perimeter framing, tie 
downs, and Exposure I, Structural I plywood or OSB sheathing. 
1. Products shall contain no urea formaldehyde. 

D. Steel-Framed Shear Wall Panels:  Prefabricated assembly consisting of cold-formed galvanized steel 
panel, steel top and bottom plates, and wood studs. 

E. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, 
that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical 
data or by rational engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

2.6 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 items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 
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C. For concealed boards, provide lumber with 19 percent maximum moisture content and the following 
species and grades: 
1. Northern species; No. 2 Common grade; NLGA. 
2. Western woods; Construction or No. 2 Common grade; WCLIB or WWPA. 

2.7 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, Exterior, AC, in thickness indicated or, if not indicated, not less 
than 3/4-inch (19-mm) nominal thickness. 
1. Plywood 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." 

2.8 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this 
article for material and manufacture. 
1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or 

in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M of Type 304 stainless steel. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with 
ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 

2.9 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by the following] [provide 
products by one of the following] [available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following]: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings 
or comparable product by one of the following: 
1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

C. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, 
that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical 
data or by rational engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 
(Z180) coating designation. 
1. Use for interior locations unless otherwise indicated. 

E. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-strength low-
alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 (Z550) 
coating designation; and not less than 0.036 inch (0.9 mm) thick. 
1. Use for wood-preservative-treated lumber and where indicated. 

2.10 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's 
standard widths to suit width of sill members indicated. 

B. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber 
compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce 
an overall thickness of not less than 0.025 inch (0.6 mm). 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
rough 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. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," 
unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Shear Wall Panels:  Install shear wall panels to comply with manufacturer's written instructions. 

E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  
Install fasteners through each fastener hole. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber. 

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible 
flashing separator between wood and metal decking. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with 
the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. 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 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 rough carpentry from weather.  If, despite protection, rough carpentry becomes sufficiently wet that 
moisture content exceeds that specified, apply EPA-registered borate treatment.  Apply borate solution by 
spraying to comply with EPA-registered label. 

END OF SECTION 06 10 00 
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SECTION 06 16 00 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Wall sheathing. 
2. Roof sheathing. 
3. Subflooring. 
4. Sheathing joint and penetration treatment. 

1.2 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 wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated plywood complies with requirements. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For following products, from ICC-ES: 
1. Preservative-treated plywood. 

PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS 

A. Emissions:  Products shall meet 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. Certified Wood:  For the following wood products, provide materials 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. Plywood. 
2. Oriented strand board. 
3. Particleboard underlayment. 
4. Hardboard underlayment. 

C. Plywood:  Either DOC PS 1 or DOC PS 2 unless otherwise indicated. 

D. Oriented Strand Board:  DOC PS 2. 

2.2 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction, 
Use Category UC3b for exterior construction. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities 
having jurisdiction. 

C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or concrete or used 
with roofing, flashing, vapor barriers, and waterproofing. 
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2.3 WALL SHEATHING 

A. Oriented-Strand-Board Wall Sheathing:  Exposure 1, Structural I sheathing. 
1. Type and Thickness:  Regular, 1/2 inch (13 mm) thick. 

2.4 ROOF SHEATHING 

A. Oriented-Strand-Board Roof Sheathing:  Exposure 1, Structural I sheathing. 

2.5 SUBFLOORING  

A. Oriented-Strand-Board Subflooring:  Exposure 1, Single-floor panels or sheathing. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this 
article for material and manufacture. 
1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with 

ASTM A 153/A 153M or of Type 304 stainless steel. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 that is approved 
for use with type of construction panel indicated by manufacturers of both adhesives and panels. 
1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24). 

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. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 
3. 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 and roof 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. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General:  Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods:  Fasten panels as indicated below: 
1. Subflooring: 

a.  Nail to wood framing.  Space panels 1/8 inch (3 mm) apart at edges and ends. 
2. Wall and Roof Sheathing: 

a. Nail to wood framing.  Space panels 1/8 inch (3 mm) apart at edges and ends. 

END OF SECTION 06 16 00 
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SECTION 06 17 53 - SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Wood roof trusses. 
2. Wood truss bracing. 
3. Metal truss accessories. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For metal-plate connectors, metal truss accessories, and fasteners. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Shop Drawings:  Show fabrication and installation details for trusses. 
1. Show location, pitch, span, camber, configuration, and spacing for each type of truss required. 
2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations of permanent bracing required to prevent buckling of individual truss members 

due to design loads. 
4. Indicate locations, sizes, and materials for permanent bracing required to prevent buckling of 

individual truss members due to design loads. 
5. Indicate type, size, material, finish, design values, orientation, and location of metal connector 

plates. 
6. Show splice details and bearing details. 

D. Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Evaluation Reports:  For the following, from ICC-ES: 
1. Metal-plate connectors. 
2. Metal truss accessories. 

1.4 QUALITY ASSURANCE 

A. Metal Connector-Plate Manufacturer Qualifications:  A manufacturer that is a member of TPI and that 
complies with quality-control procedures in TPI 1 for manufacture of connector plates. 
1. Manufacturer's responsibilities include providing professional engineering services needed to 

assume engineering responsibility. 
2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering 

analysis by a qualified professional engineer. 

B. Fabricator Qualifications:  Shop that [participates in a recognized quality-assurance program that complies 
with quality-control procedures in TPI 1 and that involves third-party inspection by an independent testing 
and inspecting agency acceptable to Architect and authorities having jurisdiction and is certified for chain 
of custody by an FSC-accredited certification body. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations in TPI BCSI, "Building Component Safety 
Information:  Guide to Good Practice for Handling, Installing, Restraining, & Bracing Metal Plate 
Connected Wood Trusses." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Division 01 Section "Quality 
Requirements," to design metal-plate-connected wood trusses. 

B. Structural Performance:  Provide metal-plate-connected wood trusses capable of withstanding design 
loads within limits and under conditions indicated.  Comply with requirements in TPI 1 unless more 
stringent requirements are specified below. 

2.2 DIMENSION LUMBER 

A. Certified Wood:  For metal-plate-connected wood trusses and permanent bracing, provide materials 
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. 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. 
1. Provide dry lumber with 19 percent maximum moisture content at time of dressing. 

C. Permanent Bracing:  Provide wood bracing that complies with requirements for miscellaneous lumber in 
Division 06 Section "Rough Carpentry and Miscellaneous Rough Carpentry." 

2.3 METAL CONNECTOR PLATES 

A. Manufacturers:  Subject to compliance with requirements, [provide products by the following] [provide 
products by one of the following] [available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following]: 
1. Alpine Engineered Products, Inc.; an ITW company. 
2. Cherokee Metal Products, Inc.; Masengill Machinery Company. 
3. CompuTrus, Inc. 
4. Eagle Metal Products. 
5. Jager Building Systems, Inc.; a Tembec/SGF Rexfor company. 
6. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 
7. Truswal Systems Corporation; an ITW company. 

B. General:  Fabricate connector plates to comply with TPI 1. 

C. Hot-Dip Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-strength low-alloy steel 
Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G60 (Z180) coating 
designation; and not less than 0.036 inch (0.9 mm) thick. 

2.4 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this 
article for material and manufacture. 
1. Provide fasteners for use with metal framing anchors that comply with written recommendations of 

metal framing manufacturer. 
2. Where trusses are exposed to weather, in ground contact, made from pressure-preservative 

treated wood, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M or of Type 304 stainless steel. 

B. Nails, Brads, and Staples:  ASTM F 1667. 
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2.5 METAL FRAMING ANCHORS AND ACCESSORIES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings 
or comparable product by one of the following: 
1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, 
that meet or exceed those of products of manufacturers listed.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by comprehensive 
testing performed by a qualified independent testing agency. 

C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 
(Z180) coating designation. 

2.6 FABRICATION 

A. Assemble truss members in design configuration indicated; use jigs or other means to ensure uniformity 
and accuracy of assembly with joints closely fitted to comply with tolerances in TPI 1.  Position members to 
produce design camber indicated. 
1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

B. Connect truss members by metal connector plates located and securely embedded simultaneously in both 
sides of wood members by air or hydraulic press. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and secured. 

B. If trusses are delivered to Project site in more than one piece, assemble trusses before installing. 

C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, exercising care not 
to damage truss members or joints by out-of-plane bending or other causes. 

D. Install and brace trusses according to TPI recommendations and as indicated. 

E. Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers as applicable.  
Install fasteners through each fastener hole in metal framing anchors according to manufacturer's 
fastening schedules and written instructions. 

F. Securely connect each truss ply required for forming built-up girder trusses. 

G. Install and fasten permanent bracing during truss erection and before construction loads are applied.  
Anchor ends of permanent bracing where terminating at walls or beams. 
1. Install bracing to comply with Division 06 Section "Rough Carpentry." 
2. Install and fasten strongback bracing vertically against vertical web of parallel-chord floor trusses at 

centers indicated. 

H. Install wood trusses within installation tolerances in TPI 1. 

I. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members. 

J. Replace wood trusses that are damaged or do not meet requirements. 

END OF SECTION 06 17 53 
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SECTION 06 18 00 - GLUED-LAMINATED CONSTRUCTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes framing using structural glued-laminated timber. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. INFORMATIONAL SUBMITTALS 
1. Certificates of Conformance:  Issued by a qualified testing and inspecting agency indicating that 

structural glued-laminated timber complies with requirements in AITC A190.1. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Provide factory-glued structural units produced by an AITC- or APA-licensed 
firm that is certified for chain of custody by an FSC-accredited certification body. 
1. Factory mark each piece of structural glued-laminated timber with AITC Quality Mark or APA-EWS 

trademark.  Place mark on surfaces that will not be exposed in the completed Work. 

B. Quality Standard:  Comply with AITC A190.1. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. General:  Comply with provisions in AITC 111.  Individually wrap members using plastic-coated paper 
covering with water-resistant seams. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL GLUED-LAMINATED TIMBER 

A. General:  Provide structural glued-laminated timber that complies with AITC 117 or research/evaluation 
reports acceptable to authorities having jurisdiction. 
1. Provide structural glued-laminated timber made with wet-use adhesive complying with AITC 

A190.1. 
2. Adhesive shall not contain urea-formaldehyde resins. 

B. Certified Wood:  Glulams 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." 

C. Species and Grades for Structural Glued-Laminated Timber:  [Alaska cedar] [Douglas fir-larch] [Southern 
pine] [Any species] <Insert species> that complies with [structural properties] [combination symbols] [beam 
stress classifications] indicated. 

D. Species and Grades for Beams: 
1. Species and Beam Stress Classification:  As specified on Structural Plans. 
2. Lay-up:  Either balanced or unbalanced. 



 

TRAINING HOUSING  GLUED-LAMINATED CONSTRUCTION 
USOR - DSBVI  06 18 00 - 2 

E. Appearance Grade:  Architectural, complying with AITC 110. 

F. End Sealer:  Manufacturer's standard, transparent, colorless wood sealer that is effective in retarding the 
transmission of moisture at cross-grain cuts and is compatible with indicated finish. 

G. Penetrating Sealer:  Manufacturer's standard, transparent, penetrating wood sealer that is compatible with 
indicated finish. 

2.2 TIMBER CONNECTORS 

A. General:  Unless otherwise indicated, fabricate from the following materials: 
1. Structural-steel shapes, plates, and flat bars complying with ASTM A 36/A 36M. 
2. Round steel bars complying with ASTM A 575, Grade M 1020. 
3. Hot-rolled steel sheet complying with ASTM A 1011/A 1011M, Structural Steel, Type SS, Grade 33. 

B. Finish steel assemblies and fasteners with rust-inhibitive primer, 2-mil (0.05-mm) dry film thickness. 
1. Primer 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." 

C. Hot-dip galvanize steel assemblies and fasteners after fabrication to comply with ASTM A 123/A 123M or 
ASTM A 153/A 153M. 

2.3 FABRICATION 

A. Shop fabricate for connections to greatest extent possible, including cutting to length and drilling bolt 
holes. 

B. Camber:  Fabricate horizontal and inclined members of less than 1:1 slope with either circular or parabolic 
camber equal to 1/500 of span. 

C. End-Cut Sealing:  Immediately after end cutting each member to final length, apply a saturation coat of 
end sealer to ends and other cross-cut surfaces, keeping surfaces flood coated for not less than 10 
minutes. 

D. Seal Coat:  After fabricating, sanding, and end-coat sealing, apply a heavy saturation coat of penetrating 
sealer on surfaces of each unit. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Erect structural glued-laminated timber true and plumb, and with uniform, close-fitting joints.  
Provide temporary bracing to maintain lines and levels until permanent supporting members are in place. 
1. Lift with padded slings and protect corners with wood blocking. 

B. Fit structural glued-laminated timber by cutting and restoring exposed surfaces to match specified 
surfacing. 
1. Predrill for fasteners using timber connectors as templates. 
2. Dress exposed surfaces as needed to remove planing and surfacing marks. 
3. Coat cross cuts with end sealer. 

C. Cutting:  Avoid cutting after fabrication.  Where field fitting is unavoidable, comply with requirements for 
shop fabrication. 

D. Repair damaged surfaces after completing erection.  Replace damaged structural glued-laminated timber 
if repairs are not approved by Architect. 

E. Do not remove wrappings on individually wrapped members until they no longer serve a useful purpose 
including protection from weather, sunlight, soiling, and damage from work of other trades. 
1. Slit underside of wrapping to prevent accumulation of moisture inside the wrapping. 

END OF SECTION 06 18 00 
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SECTION 06 20 23 - INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Interior trim. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

C. Related Requirements: 
1. Division 06 Section "Interior Architectural Woodwork" for shop-fabricated interior woodwork. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Regional Materials:  The following wood products shall be manufactured within 500 miles (800 km) of 
Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, 
within 500 miles (800 km) of Project site. 
1. Interior trim. 
2. Shelving. 

B. Certified Wood:  The following wood products 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. Interior trim. 
2. Shelving. 

C. Low-Emitting Materials:  Composite wood products 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." 

D. Lumber:  DOC PS 20. 
1. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, 

species, moisture content at time of surfacing, and mill. 
a. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp 

and provide certificates of grade compliance issued by inspection agency. 
2. Color:  White. 

2.2 INTERIOR TRIM 

A. Hardwood Lumber Trim: 
1. Species and Grade:  Red Maple; Clear; NHLA. 
2. Maximum Moisture Content:  10 percent. 
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2.3 MISCELLANEOUS MATERIALS 

A. Low-Emitting Materials:  Adhesives 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. Glue:  Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for general 
carpentry use. 
1. Wood glue shall have a VOC content of 30 g/L or less when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installing interior finish carpentry, condition materials to average prevailing humidity in installation 
areas for a minimum of 24 hours. 

3.2 INSTALLATION, GENERAL 

A. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.  Use concealed 
shims where necessary for alignment. 
1. Scribe and cut interior finish carpentry to fit adjoining work.  Refinish and seal cuts as 

recommended by manufacturer. 
2. Countersink fasteners, fill surface flush, and sand unless otherwise indicated. 
3. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb.  Install 

adjoining interior finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush installation and 
1/16-inch (1.5-mm) maximum offset for reveal installation. 

3.3 STANDING AND RUNNING TRIM INSTALLATION 

A. Install with minimum number of joints practical, using full-length pieces from maximum lengths of lumber 
available.  Cope at returns, miter at outside corners, and cope at inside corners to produce tight-fitting 
joints with full-surface contact throughout length of joint.  Use scarf joints for end-to-end joints. 

END OF SECTION 06 20 23 
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SECTION 06 40 23 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Wood cabinets. 
2. Plastic-laminate countertops. 
3. Solid-surfacing-material countertops. 
4. Shop finishing of woodwork. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

C. Related Sections: 
1. Division 12 Section "Simulated Stone" for quartz agglomerate countertops. 

D. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips unless 
concealed within other construction before woodwork installation. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For cabinet hardware and accessories and finishing materials and processes. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, 
attachment devices, and other components. 

D. Samples: 
1. Lumber and panel products for transparent finish, for each species and cut, finished on one side 

and one edge. 

1.3 INFORMATIONAL SUBMITTALS 

A. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of woodwork. 

B. Quality Standard:  Unless otherwise indicated, comply with [AWI's "Architectural Woodwork Quality 
Standards."] [WI's "Manual of Millwork."] 
1. Provide AWI Quality Certification Program labels and certificates for woodwork, including 

installation. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork 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. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Certified Wood:  Interior architectural woodwork 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." 

B. Wood Species and Cut for Transparent Finish:  Red maple. 

C. Wood Products: 
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. Low-Emitting Materials:  Composite wood products 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." 

3. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea 
formaldehyde. 

2.2 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with architectural woodwork, 
except for items specified in Division 08 Section "Door Hardware (Scheduled by Describing Products)." 

B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 135 degrees of opening, self-
closing. 

C. Knobs:  Amerock BP1466-ORB. 

D. Catches:  Magnetic catches, BHMA A156.9, B03141. 

E. Drawer Slides:  BHMA A156.9, B05091. 
1. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension type; zinc-plated 

steel ball-bearing slides. 
2. Box Drawer Slides:  Grade 1HD-100; for drawers not more than 6 inches (150 mm) high and 24 

inches (600 mm) wide. 

F. 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. 

2.3 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to less than 15 
percent moisture content. 

B. Adhesives, General:  Adhesives shall not contain urea formaldehyde. 

C. VOC Limits for Installation Adhesives:  Installation adhesives hall have a VOC content of 30 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Low-Emitting Materials:  Adhesives 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." 

2.4 FABRICATION 

A. General:  Complete fabrication to maximum extent possible before shipment to Project site.  Where 
necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 
1. Interior Woodwork Grade:  Custom. 
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2. Shop cut openings to maximum extent possible.  Sand edges of cutouts to remove splinters and 
burrs.  Seal edges of openings in countertops with a coat of varnish. 

B. Wood Cabinets for Transparent Finish: 
1. AWI Type of Cabinet Construction:  Flush overlay. 
2. WI Construction Style:  Style A, Frameless. 
3. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together. 
4. WI Door and Drawer Front Style:  Flush overlay. 
5. Grain Direction:  Vertically for drawer fronts, doors, and fixed panels. 
6. Matching of Veneer Leaves:  Book match. 
7. Veneer Matching within Panel Face:  Running match. 
8. Semiexposed Surfaces Other Than Drawer Bodies:  Thermoset decorative panels. 
9. Drawer Sides and Backs:  Solid-hardwood lumber, same species indicated for exposed surfaces. 
10. Drawer Bottoms:  Hardwood plywood. 
11. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments 

and drawers, unless located directly under tops. 

2.5 SHOP FINISHING 

A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, cleaning, and polishing until 
after installation. 

B. Finishing Materials:  Products 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." 

C. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of 
woodwork.  Apply two coats to back of paneling. 

D. Transparent Finish: 
1. Grade:  Custom. 
2. AWI Finish System:  Acrylic lacquer. 
3. Staining:  Match approved sample for color. 
4. Wash Coat for Stained Finish:  Apply a wash-coat sealer to woodwork made from closed-grain 

wood before staining and finishing. 
5. Sheen:  Satin, 31-45 gloss units measured on 60-degree gloss meter per ASTM D 523. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.  
Examine shop-fabricated work for completion and complete work as required, including removal of packing 
and backpriming. 

B. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication 
of type of woodwork involved. 

C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).  
Shim as required with concealed shims. 

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts. 

E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing 
nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork and matching 
final finish if transparent finish is indicated. 

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. 
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1. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches (400 
mm) o.c. with No. 10 wafer-head screws sized for 1-inch (25-mm) penetration into wood framing, 
blocking, or hanging strips. 

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into 
underside of countertop.  Calk space between backsplash and wall with sealant specified in Division 07 
Section "Joint Sealants." 

END OF SECTION 06 40 23 
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SECTION 07 13 26 - SELF-ADHERING SHEET WATERPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes self-adhering modified bituminous sheet waterproofing. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by 
waterproofing manufacturer. 

1.5 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:  Fivee years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. Modified Bituminous Sheet:  Minimum 60-mil (1.5-mm) nominal thickness, self-adhering sheet consisting 
of 56 mils (1.4 mm) of rubberized asphalt laminated on one side to a 4-mil- (0.10-mm-) thick, polyethylene-
film reinforcement, and with release liner on adhesive side. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Carlisle Coatings & Waterproofing Inc.; CCW MiraDRI 860/861. 
b. CETCO Building Materials Group, a subsidiary of AMCOL International Corp.; Envirosheet. 
c. Grace, W. R., & Co. - Conn.; Bituthene 3000/Low Temperature or Bituthene 4000. 
d. Meadows, W. R., Inc.; SealTight Mel-Rol. 
e. Tamko Building Products, Inc.; TW-60. 

2. Physical Properties: 
a. Tensile Strength, Membrane:  250 psi (1.7 MPa) 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 (minus 29 deg C); ASTM D 1970. 
d. Crack Cycling:  Unaffected after 100 cycles of 1/8-inch (3-mm) movement; ASTM C 836. 
e. Puncture Resistance:  40 lbf (180 N) minimum; ASTM E 154. 
f. Water Absorption:  0.2 percent weight-gain maximum after 48-hour immersion at 70 deg F 

(21 deg C); ASTM D 570. 
g. Water Vapor Permeance:  0.05 perms (2.9 ng/Pa x s x sq. m) maximum; 

ASTM E 96/E 96M, Water Method. 
h. Hydrostatic-Head Resistance:  200 feet (60 m) minimum; ASTM D 5385. 

3. Sheet Strips:  Self-adhering, rubberized-asphalt strips of same material and thickness as sheet 
waterproofing. 
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2.2 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 (25 by 3 mm) thick, predrilled at 9-
inch (229-mm) centers. 

G. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, 
pressure laminated between two asphalt-saturated fibrous liners and as follows: 
1. Thickness:  1/8 inch (3 mm), nominal. 
2. Adhesive:  Rubber-based solvent type recommended by waterproofing manufacturer for protection 

course type. 

PART 3 - EXECUTION 

3.1 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION 

A. Prepare surfaces and 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- (64-mm-) 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 (minus 4 and plus 5 deg C), 

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 (16 deg C). 

D. Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, construction, and 
contraction joints. 

E. Seal edges of sheet-waterproofing terminations with mastic. 

F. 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 (150 mm) beyond repaired 
areas in all directions. 

3.2 PROTECTION, REPAIR, AND CLEANING 

A. Protect installed insulation drainage panels from damage due to UV light, harmful weather exposures, 
physical abuse, and other causes.  Provide temporary coverings where insulation is subject to abuse and 
cannot be concealed and protected by permanent construction immediately after installation. 

B. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, 
reapply waterproofing, and repair sheet flashings. 

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended 
by manufacturer of affected construction. 

END OF SECTION 07 13 26 
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SECTION 07 19 00 - WATER REPELLENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes penetrating water-repellent treatments for the following vertical and horizontal surfaces: 
1. Precast concrete. 
2. Clay brick masonry. 
3. Portland cement plaster (stucco). 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of water repellent and substrate indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

1.4 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 PENETRATING WATER REPELLENTS 

A. Siloxane, Penetrating Water Repellent:  Clear, containing 10 percent or more solids of oligomerous 
alkylalkoxysiloxanes; with alcohol, ethanol, mineral spirits, water, or other proprietary solvent carrier; and 
with 400 g/L or less of VOCs. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ChemMasters; Aquanil Plus WB. 
b. Diedrich Technologies, Inc.; 303-C. 
c. Euclid Chemical Company (The), an RPM company; Euco-Guard VOX. 
d. Tamms Industries, Inc., Euclid Chemical Company (The); Baracade M.E. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements and 
conditions affecting performance of the Work. 
1. Verify that surfaces are clean and dry according to water-repellent manufacturer's requirements.  

Check moisture content in representative locations by method recommended by manufacturer. 
2. Inspect for previously applied treatments that may inhibit penetration or performance of water 

repellents. 
3. Verify that there is no efflorescence or other removable residues that would be trapped beneath the 

application of water repellent. 
4. Verify that required repairs are complete, cured, and dry before applying water repellent. 

B. Test pH level according to water-repellent manufacturer's written instructions to ensure chemical bond to 
silica-containing or siliceous minerals. 
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3.2 PREPARATION 

A. Cleaning:  Before application of water repellent, clean substrate of substances that could impair 
penetration or performance of product according to water-repellent manufacturer's written instructions. 

B. Coordination with Mortar Joints:  Do not apply water repellent until pointing mortar for joints adjacent to 
surfaces receiving water-repellent treatment has been installed and cured. 

C. Coordination with Sealant Joints:  Do not apply water repellent until sealants for joints adjacent to surfaces 
receiving water-repellent treatment have been installed and cured. 
1. Water-repellent work may precede sealant application only if sealant adhesion and compatibility 

have been tested and verified using substrate, water repellent, and sealant materials identical to 
those required. 

3.3 APPLICATION 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect the substrate 
before application of water repellent and to instruct Applicator on the product and application method to be 
used. 

B. Apply a heavy-saturation coating of water repellent, on surfaces indicated for treatment, using low-
pressure spray to the point of saturation.  Remove excess material; do not allow material to puddle beyond 
saturation.  Comply with manufacturer's written instructions for application procedure unless otherwise 
indicated. 
1. Precast Concrete:  At Contractor's option, first application of water repellent on units may be 

completed before installing them.  Mask mortar and sealant bond surfaces to prevent water 
repellent from migrating onto joint surfaces. 

C. Apply a second saturation coating, repeating first application.  Comply with manufacturer's written 
instructions for limitations on drying time between coats and after rainstorm wetting of surfaces between 
coats.  Consult manufacturer's technical representative if written instructions are not applicable to Project 
conditions. 

3.4 CLEANING 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by water-
repellent application as work progresses.  Correct damage to work of other trades caused by water-
repellent application. 

B. Comply with manufacturer's written cleaning instructions. 

END OF SECTION 07 19 00 
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SECTION 07 21 00 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Foam-plastic board insulation. 
2. Spray polyurethane foam insulation. 
3. Vapor retarders. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research/evaluation reports. 

PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, 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). 
c. Owens Corning. 
d. Pactiv Building Products. 

2. Type VI, 40 psi (276 kPa). 

2.2 SPRAY POLYURETHANE FOAM INSULATION 

A. Open-Cell Polyurethane Foam Insulation:  Spray-applied polyurethane foam using water as a blowing 
agent, 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. BaySystems NorthAmerica, LLC. 
b. Demilec (USA) LLC. 
c. Gaco Western Inc. 
d. Icynene Inc. 
e. SWD Urethane Company. 

2. Minimum density of 0.4 lb/cu. ft. (6.4 kg/cu. m), thermal resistivity of 3.4 deg F x h x sq. ft./Btu x in. 
at 75 deg F (24 K x m/W at 24 deg C). 
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PART 3 - EXECUTION 

3.1 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. 

3.2 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set insulation units loosely laid according to manufacturer's written instructions. 
1. If not otherwise indicated, extend insulation a minimum of 24 inches (610 mm) below exterior grade 

line. 

3.3 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. 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. 

C. 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. 

END OF SECTION 07 21 00 
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SECTION 07 25 00 - WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Building paper. 
2. Building wrap. 
3. Flexible flashing. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For water-resistive barrier and flexible flashing, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 WATER-RESISTIVE BARRIER 

A. Building Wrap:  ASTM E 1677, Type I air barrier; with flame-spread and smoke-developed indexes of less 
than 25 and 450, respectively, when tested according to ASTM E 84; UV stabilized; and acceptable to 
authorities having jurisdiction. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Dow Chemical Company (The); Styrofoam Weathermate Plus Brand Housewrap. 
b. DuPont (E. I. du Pont de Nemours and Company); Tyvek HomeWrap and HeaderWrap. 
c. Raven Industries Inc.; Fortress Pro Weather Protective Barrier. 
d. Reemay, Inc.; Typar HouseWrap. 

2. Water-Vapor Permeance:  Not less than 50 g through 1 sq. m of surface in 24 hours per 
ASTM E 96/E 96M, Desiccant Method (Procedure A). 

B. Building-Wrap Tape:  Pressure-sensitive plastic tape recommended by building-wrap manufacturer for 
sealing joints and penetrations in building wrap. 

2.2 MISCELLANEOUS MATERIALS 

A. Flexible Flashing:  Self-adhesive butyl rubber compound, bonded to a high-density polyethylene film, 
aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 
mm). 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. DuPont (E. I. du Pont de Nemours and Company); DuPont Flashing Tape. 
b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Vycor Butyl Self Adhered 

Flashing. 
c. Raven Industries Inc.; Fortress Flashshield. 

PART 3 - EXECUTION 

3.1 WATER-RESISTIVE BARRIER INSTALLATION 

A. Cover sheathing with water-resistive barrier as follows: 
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1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting members at expansion- 
or control-joint locations. 

2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) overlap unless otherwise 
indicated. 

B. Building Wrap:  Comply with manufacturer's written instructions. 
1. Seal seams, edges, fasteners, and penetrations with tape. 
2. Extend into jambs of openings and seal corners with tape. 

3.2 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions. 
1. Lap seams and junctures with other materials at least 4 inches (100 mm) except that at flashing 

flanges of other construction, laps need not exceed flange width. 
2. Lap flashing over water-resistive barrier at bottom and sides of openings. 
3. Lap water-resistive barrier over flashing at heads of openings. 

END OF SECTION 07 25 00 
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SECTION 07 31 13 - ASPHALT SHINGLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Asphalt shingles. 
2. Underlayment. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each exposed product and for each color and blend specified. 

C. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research/evaluation reports. 

C. Warranties:  Sample of special warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Fire-Resistance Characteristics:  Where indicated, provide asphalt shingles and related roofing materials 
identical to those of assemblies tested for fire resistance per test method below by UL or another testing 
and inspecting agency acceptable to authorities having jurisdiction.  Identify products with appropriate 
markings of applicable testing agency. 
1. Exterior Fire-Test Exposure:  Class C; ASTM E 108 or UL 790, for application and roof slopes 

indicated. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1.6 WARRANTY 

A. Special Warranty:  Standard form in which manufacturer agrees to repair or replace asphalt shingles that 
fail in materials or workmanship within specified warranty period. 
1. Material Warranty Period:  40 years from date of Substantial Completion, prorated, with first 12 

years nonprorated. 
2. Algae-Discoloration Warranty Period:  Asphalt shingles will not discolor 10 years from date of 

Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 GLASS-FIBER-REINFORCED ASPHALT SHINGLES 

A. Laminated-Strip Asphalt Shingles:  ASTM D 3462, laminated, multi-ply overlay construction, glass-fiber 
reinforced, mineral-granule surfaced, and self-sealing.    
1. Energy Ratings: 

a. EnergyStar qualified. 
b. Cool Roof Rating Council. 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings (Certainteed Landmark Solaris) or comparable product by one of the following: 
a. GAF Materials Corporation, Timberline Cool Series. 
b. Owens Corning, Duration Premium Cool. 
c. PABCO Roofing Products. 

3. Butt Edge:  Straight cut. 
4. Strip Size:  Manufacturer's standard. 
5. Algae Resistance:  Granules treated to resist algae discoloration. 
6. Color and Blends:  As selected by Architect from manufacturer's full range. 

B. Hip and Ridge Shingles:  Manufacturer's standard units to match asphalt shingles. 

2.2 UNDERLAYMENT MATERIALS 

A. Felt:  ASTM D 226 or ASTM D 4869, Type I, asphalt-saturated organic felts, nonperforated. 
1. 30 lb. felt. 

B. Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, minimum of 40-mil- (1.0-mm-) 
thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, 
with release paper backing; cold applied. 

2.3 ACCESSORIES 

A. Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free. 

B. Roofing Nails:  ASTM F 1667; aluminum, stainless-steel, copper, or hot-dip galvanized-steel wire shingle 
nails, minimum 0.120-inch- (3-mm-) diameter, barbed shank, sharp-pointed, with a minimum 3/8-inch- 
(9.5-mm-) diameter flat head and of sufficient length to penetrate 3/4 inch (19 mm) into solid wood decking 
or extend at least 1/8 inch (3 mm) through OSB or plywood sheathing. 
1. Where nails are in contact with metal flashing, use nails made from same metal as flashing. 

C. Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low-profile 
capped heads or disc caps, 1-inch (25-mm) minimum diameter. 

2.4 METAL FLASHING AND TRIM 

A. General:  Comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim." 
1. Sheet Metal:  Zinc-tin alloy-coated steel. 

B. Fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural 
Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of the item. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. General:  Comply with underlayment manufacturer's written installation instructions applicable to products 
and applications indicated unless more stringent requirements apply. 

B. Single-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  Lap sides a 
minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 inches (100 mm).  
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Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with felt 
underlayment nails. 
1. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment.  Lap sides 

of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed 
water.  Lap ends of felt not less than 6 inches (150 mm) over self-adhering sheet underlayment. 

2. Install fasteners at no more than 36 inch (900 mm) o.c. 

C. Self-Adhering Sheet Underlayment:  Install, wrinkle free, on roof deck.  Comply with low-temperature 
installation restrictions of underlayment manufacturer if applicable.  Lap in direction to shed water.  Lap 
sides not less than 3-1/2 inches (89 mm).  Lap ends not less than 6 inches (150 mm) staggered 24 inches 
(600 mm) between courses.  Roll laps with roller.  Cover underlayment within seven days.  Install at 
locations indicated below: 
1. Valleys. 
2. 36 inches (914 mm) beyond inside surface of exterior walls. 

3.2 METAL FLASHING INSTALLATION 

A. General:  Install metal flashings and other sheet metal to comply with requirements in Division 07 Section 
"Sheet Metal Flashing and Trim." 
1. Install metal flashings according to recommendations in ARMA's "Residential Asphalt Roofing 

Manual" and asphalt shingle recommendations in NRCA's "The NRCA Roofing and Waterproofing 
Manual." 

3.3 ASPHALT SHINGLE INSTALLATION 

A. General:  Install asphalt shingles according to manufacturer's written instructions, recommendations in 
ARMA's "Residential Asphalt Roofing Manual," and asphalt shingle recommendations in NRCA's "The 
NRCA Roofing and Waterproofing Manual." 

B. Install starter strip along lowest roof edge, consisting of an asphalt shingle strip with tabs removed and at 
least 7 inches (175 mm) wide with self-sealing strip face up at roof edge. 
1. Extend asphalt shingles 3/4 inch (19 mm) over fasciae at eaves and rakes. 
2. Install starter strip along rake edge. 

C. Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck with 
manufacturer's recommended offset pattern at succeeding courses, maintaining uniform exposure. 

D. Fasten asphalt shingle strips with a minimum of five roofing nails located according to manufacturer's 
written instructions. 
1. When ambient temperature during installation is below 50 deg F (10 deg C), seal asphalt shingles 

with asphalt roofing cement spots. 

E. Woven Valleys:  Extend succeeding asphalt shingle courses from both sides of valley 12 inches (300 mm) 
beyond center of valley, weaving intersecting shingle-strip courses over each other.  Use one-piece 
shingle strips without joints in valley. 

F. Ridge and Hip Cap Shingles:  Maintain same exposure of cap shingles as roofing shingle exposure.  Lap 
cap shingles at ridges to shed water away from direction of prevailing winds.  Fasten with roofing nails of 
sufficient length to penetrate sheathing. 
1. Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow. 

END OF SECTION 07 31 13 
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SECTION 07 42 13 - METAL FASCIAE AND SOFFIT PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Metal fasciae. 
2. Metal soffit panels. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide metal fasciae and soffit panel assemblies capable of withstanding the 
effects the following loads and stresses within limits and under conditions indicated, based on testing 
according to ASTM E 1592: 
1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 

a. Uniform pressure of 30 lbf/sq. ft. (1436 Pa), acting inward or outward. 
2. Deflection Limits:  Metal wall panel assemblies shall withstand wind loads with horizontal 

deflections no greater than 1/180 of the span. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of exposed finish required. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Warranties:  Samples of special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of metal fasciae and soffit panel assemblies that fail in materials or workmanship within 
specified warranty period. 
1. 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 fasciae and soffit panels 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 PANEL MATERIALS 

A. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet metallic coated by the hot-dip process and 
prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 
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1. Exposed Coil-Coated Finish: 
a. 2-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 

percent PVDF resin by weight in color coat. 
2. Concealed Finish:  Manufacturer's standard white or light-colored acrylic or polyester backer finish. 

B. Panel Sealants: 
1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant 

tape with release-paper backing; 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

2.2 MISCELLANEOUS MATERIALS 

A. Panel Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and 
other suitable fasteners designed to withstand design loads.  Provide exposed fasteners with heads 
matching color of metal fasciae and soffit panels by means of plastic caps or factory-applied coating.  
Provide EPDM, PVC, or neoprene sealing washers. 

2.3 METAL SOFFIT PANELS 

A. Provide factory-formed 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. Metal Fasciae:   
1. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal thickness. 

a. Exterior Finish:  2-coat fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range. 

2. 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. Berridge Manufacturing Company. 
b. Cheney Flashing Company. 
c. Englert, Inc. 
d. Fabral. 
e. Merchant & Evans Inc. 
f. Metal Sales Manufacturing Corporation. 
g. Petersen Aluminum Corporation. 
h. Ultra Seam Incorporated. 

3. Profile:  Flush. 

C. Metal Soffit Panels:  Match material of metal fasciae. 
1. Finish:  Match finish and color of metal fasciae. 
2. Sealant:  Factory applied within interlocking joint. 
3. 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. Berridge Manufacturing Company. 
b. Cheney Flashing Company. 
c. Englert, Inc. 
d. Fabral. 
e. Merchant & Evans Inc. 
f. Metal Sales Manufacturing Corporation. 
g. Petersen Aluminum Corporation. 
h. Ultra Seam Incorporated. 

4. Profile:  V-groove. 

2.4 ACCESSORIES 

A. Accessories:  Provide components required for a complete metal fasciae and soffit panel assembly 
including trim, fasciae, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar 
items.  Match material and finish of metal fasciae and soffit panels, unless otherwise indicated. 
1. Closures:  Provide closures at eaves and rakes, fabricated of same metal as metal fasciae and 

soffit panels. 
2. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from material 

recommended by manufacturer. 
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3. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-
cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips; cut or 
premolded to match metal fasciae and soffit panel profile.  Provide closure strips where indicated or 
necessary to ensure weathertight construction. 

B. Flashing and Trim:  Formed from 0.018-inch (0.46-mm) minimum thickness, zinc-coated (galvanized) steel 
sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.  Provide flashing and trim 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 fasciae and soffit 
panels. 

2.5 FABRICATION 

A. General:  Fabricate and finish metal fasciae and soffit panels and accessories at the factory to greatest 
extent possible, 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. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics 
of item indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fasten metal fasciae and soffit panels to supports with fasteners at each lapped joint at location and 
spacing recommended by manufacturer. 
1. 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. 
2. 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. 
3. Provide sealant tape at lapped joints of metal fasciae and soffit panels and between panels and 

protruding equipment, vents, and accessories. 
4. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end laps; on 

side laps of nesting-type panels; on side laps of corrugated nesting-type, ribbed, or fluted panels; 
and elsewhere as needed to make panels weathertight. 

5. At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with butyl-rubber 
sealant and fastened together by interlocking clamping plates. 

B. Metal Soffit Panels:  Provide metal soffit panels full width of soffits.  Install panels perpendicular to support 
framing. 
1. Flash and seal panels with weather closures where metal soffit panels meet walls and at perimeter 

of all openings. 

3.2 ACCESSORY INSTALLATION 

A. General:  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 fasciae and soffit panel assembly including trim, 

copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar 
items. 

B. 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 will 
be permanently watertight and weather resistant. 
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3.3 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal fasciae and soffit panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions.  On completion of 
metal fasciae and soffit panel installation, clean finished surfaces as recommended by metal fasciae and 
soffit panel manufacturer.  Maintain in a clean condition during construction. 

B. After metal fasciae and soffit panel installation, clear weep holes and drainage channels of obstructions, 
dirt, and sealant. 

END OF SECTION 07 42 13 
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Manufactured reglets and counterflashing. 
2. Formed roof drainage sheet metal fabrications. 
3. Formed low-slope roof sheet metal fabrications. 
4. Formed wall sheet metal fabrications. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

C. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each exposed product and for each finish specified. 

C. Maintenance data. 

D. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" 
unless more stringent requirements are specified or shown on Drawings. 

1.4 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish 
or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes 
within 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a 
strippable, temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet, metallic coated by the hot-dip process and 
prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 
1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation; 

structural quality. 
2. Surface:  Manufacturer's standard clear acrylic coating on both sides. 
3. Exposed Coil-Coated Finish: 

a. Three-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in both color coat and clear topcoat. 

4. Color:  As selected by Architect from manufacturer's full range. 
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2.2 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, consisting of slip-
resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with 
release-paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer. 
1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C). 
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 deg C). 

B. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, 
sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation 
and 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. 

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 Zinc-Coated (Galvanized) or Aluminum-Zinc Alloy-Coated Steel Sheet:  Hot-dip 
galvanized steel according to ASTM A 153/A 153M or ASTM F 2329 or Series 300 stainless steel. 

C. Solder: 
1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead 

or Grade Sn60, 60 percent tin and 40 percent lead. 

D. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant; low modulus; of type, grade, class, and 
use classifications required to seal joints in sheet metal flashing and trim and remain watertight. 

E. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, recommended by 
aluminum manufacturer for exterior nonmoving joints, including riveted joints. 

F. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.4 REGLETS 

A. Reglets:  Units of type, material, and profile indicated, formed to provide secure interlocking of separate 
reglet and counterflashing pieces, and compatible with flashing indicated with factory-mitered and -welded 
corners and junctions. 
1. Material:  Galvanized steel, 0.022 inch (0.56 mm) thick. 
2. Finish:  With manufacturer's standard color coating. 

2.5 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal thickness, and other 
characteristics of item indicated.  Fabricate items at the shop to greatest extent possible. 
1. Obtain field measurements for accurate fit before shop fabrication. 
2. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true 

to line and levels indicated, with exposed edges folded back to form hems. 
3. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed 

on faces exposed to view. 

B. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant. 
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C. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of 
intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within 
joints. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal. 

E. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with elastomeric sealant 
unless otherwise recommended by sealant manufacturer for intended use.  Rivet joints where necessary 
for strength. 

2.6 ROOF DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters:  Fabricate to cross section indicated, complete with end pieces, outlet tubes, and other 
accessories as required.  Fabricate in minimum 96-inch- (2400-mm-) long sections.  Furnish flat-stock 
gutter spacers and gutter brackets fabricated from same metal as gutters, of size recommended by 
SMACNA but not less than twice the gutter thickness.  Fabricate expansion joints, expansion-joint 
covers, gutter bead reinforcing bars, and gutter accessories from same metal as gutters. 

B. Downspouts:  Fabricate rectangular downspouts complete with mitered elbows.  Furnish with metal 
hangers, from same material as downspouts, and anchors. 
1. Hanger Style:  Manufacturer’s standard. 
2. Fabricate from the following materials: 

a. Galvanized Steel:  0.022 inch (0.56 mm) thick. 

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 10-foot- (3-m-) long, sections.  Furnish with 6-inch- (150-mm-) wide, joint cover plates.  
Fabricate from the following materials: 
1. Galvanized Steel:  0.028 inch (0.71 mm) thick. 
2. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) Insert thickness thick. 

B. Base Flashing:  Fabricate from the following materials: 
1. Galvanized Steel:  0.028 inch (0.71 mm) thick. 

C. Counterflashing and Flashing Receivers:  Fabricate from the following materials: 
1. Galvanized Steel:  0.022 inch (0.56 mm) thick. 

D. Roof-Penetration Flashing:  Fabricate from the following materials: 
1. Galvanized Steel:  0.028 inch (0.71 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, at shelf angles, and where indicated.  Fabricate 
discontinuous lintel, sill, and similar flashings to extend 6 inches (150 mm) beyond each side of wall 
openings.  Form with 2-inch- (50-mm-) high, end dams where flashing is discontinuous.  Fabricate from the 
following materials: 
1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free.  Comply with 
temperature restrictions of underlayment manufacturer for installation; use primer rather than nails 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 with roller.  Cover underlayment within 14 days. 
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3.2 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 so that completed sheet metal flashing and trim shall not 
rattle, leak, or loosen, and shall remain watertight.  Use fasteners, solder, welding rods, 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 and levels indicated.  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.  Anchor each cleat with two fasteners.  

Bend tabs over fasteners. 
4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool 

marks. 
5. Install sealant tape where indicated. 
6. Torch cutting of sheet metal flashing and trim is not permitted. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by SMACNA. 
1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with 

bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing metal flashing 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. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement 
joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 mm) of corner or 
intersection.  Where lapped expansion provisions cannot be used or would not be sufficiently watertight, 
form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with 
sealant concealed within joints. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate metal decking not less than recommended by 
fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal joints as shown and as required for watertight construction. 

F. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets 
to be soldered to a width of 1-1/2 inches (38 mm), except reduce pre-tinning where pre-tinned surface 
would show in completed Work. 
1. Do not solder metallic-coated steel and aluminum sheet. 
2. Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill 

joint completely.  Completely remove flux and spatter from exposed surfaces. 
3. Stainless-Steel Soldering:  Tin edges of uncoated sheets using solder recommended for stainless 

steel and acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  
Comply with solder manufacturer's recommended methods for cleaning and neutralization. 

4. Copper Soldering:  Tin edges of uncoated copper sheets using solder for copper. 

G. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength. 

3.3 ROOF DRAINAGE SYSTEM INSTALLATION 

A. General:  Install sheet metal roof drainage items to produce complete roof drainage system according to 
SMACNA recommendations and as indicated.  Coordinate installation of roof perimeter flashing with 
installation of roof drainage system. 

B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints sealed with sealant.  
Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored gutter brackets spaced 
not more than 36 inches (900 mm) apart.  Provide end closures and seal watertight with sealant.  Slope to 
downspouts. 
1. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet (15.24 m) 

apart.  Install expansion-joint caps. 
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C. Downspouts:  Join sections with 1-1/2-inch (38-mm) telescoping joints.  Provide hangers with fasteners 
designed to hold downspouts securely to walls.  Locate hangers at top and bottom and at approximately 
60 inches (1500 mm) o.c. in between. 

3.4 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements and SMACNA's 
"Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, set units true to line, 
and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight and 
weather resistant. 

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in 
SMACNA's "Architectural Sheet Metal Manual" and as indicated.  Interlock bottom edge of roof edge 
flashing with continuous cleat anchored to substrate at staggered 3-inch (75-mm) centers. 

C. Copings:  Anchor to resist uplift and outward forces according to recommendations in SMACNA's 
"Architectural Sheet Metal Manual" and as indicated. 
1. Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at 24-inch 

(600-mm) centers. 
2. Anchor interior leg of coping with washers and screw fasteners through slotted holes at 24-inch 

(600-mm) centers. 

D. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top edge flared 
for elastomeric sealant, extending a 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 a minimum of 4 inches (100 mm) and bed with sealant. 

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 
SMACNA recommendations and as 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 Division 04 Section "Unit 
Masonry." 

C. Reglets:  Installation of reglets is specified in Division 04 Section "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 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 and sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed 
unless otherwise indicated in manufacturer's written installation instructions. 

END OF SECTION 07 62 00 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes joint sealants for the following applications, including those specified by reference to 
this Section:   
1. Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 
2. Interior joints in vertical surfaces and horizontal nontraffic surfaces. 
3. Interior joints in horizontal traffic surfaces. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals 
without staining or deteriorating joint substrates. 

B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant 
continuous joint seals without staining or deteriorating joint substrates. 

1.3 QUALITY ASSURANCE 

A. Preconstruction Compatibility and Adhesion Testing:  Submit samples of materials that will contact or 
affect joint sealants to joint-sealant manufacturers for testing according to 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. 

1.4 WARRANTY 

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or replace 
elastomeric 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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 
articles. 

2.2 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 sealant 
manufacturer, based on testing and field experience. 

B. Interior Sealants:  Joint sealants containing mercury, butyl rubber, neoprene, SBR or nitrile are not 
allowed. 

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
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2.3 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied 
chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, 
grade, class, and uses related to exposure and joint substrates. 

B. Stain-Test-Response Characteristics:  Where elastomeric 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. 

C. Single-Component Neutral-Curing Silicone Sealant:  S-GP. 
1. Available Products: 

a. Dow Corning Corporation; 790. 
b. GE Silicones; SilPruf LM SCS2700. 
c. Tremco; Spectrem 1 (Basic). 
d. GE Silicones; SilPruf SCS2000. 
e. Pecora Corporation; 864. 
f. Pecora Corporation; 890. 
g. Polymeric Systems Inc.; PSI-641. 
h. Sonneborn, Division of ChemRex Inc.; Omniseal. 
i. Tremco; Spectrem 3. 
j. Dow Corning Corporation; 791. 
k. Dow Corning Corporation; 795. 
l. GE Silicones; SilPruf NB SCS9000. 
m. GE Silicones; UltraPruf II SCS2900. 
n. Pecora Corporation; 865. 
o. Pecora Corporation; 895. 
p. Pecora Corporation; 898. 

2. Type and Grade:  S (single component) and NS (nonsag). 
3. Class:  50. 
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates indicated, O. 
6. Stain-Test-Response Characteristics:  Nonstaining to porous substrates per ASTM C 1248. 

D. Single-Component Mildew-Resistant Acid-Curing Silicone Sealant S-S:  
1. Available Products: 

a. Dow Corning Corporation; 786 Mildew Resistant. 
b. GE Silicones; Sanitary SCS1700. 
c. Tremco; Tremsil 200. 
d. Pecora Corporation; Sanitary Silicone 898. 
e. Rhodorsil; Rhone Poulenc 3B. 

2. Type and Grade:  S (single component) and NS (nonsag). 
3. Class:  25. 
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  G, A, and, as applicable to joint substrates indicated, O. 

E. Multicomponent Nonsag Urethane Sealant U-MC:  
1. Available Products: 

a. Pecora Corporation; Dynatrol II. 
b. Tremco; Dymeric 511. 
c. Tremco; Vulkem 922. 
d. Sika Corporation, Inc.; Sikaflex - 2c NS TG. 

2. Type and Grade:  M (multicomponent) and NS (nonsag). 
3. Class:  50. 
4. Uses Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  M, A, and as applicable to joint substrates indicated, O. 

F. Multicomponent Nonsag Immersible Urethane Sealant U-TB:  
1. Available Products: 

a. Pacific Polymers, Inc.; Elasto-Thane 227 R Type II (Gun Grade). 
b. Pecora Corporation; Dynatred. 
c. Tremco; Vulkem 227. 
d. Tremco; Vulkem 322 DS. 

2. Type and Grade:  M (multicomponent) and NS (nonsag). 
3. Class:  25. 
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4. Uses Related to Exposure:  T (traffic) NT (nontraffic) and I (immersible), Class 25. 
5. Uses Related to Joint Substrates:  M, G,  A, and, as applicable to joint substrates indicated, O. 

2.4 LATEX JOINT SEALANTS 

A. Acrylic Latex Sealant AL:  Comply with ASTM C 834, Type O P, Grade NF. 

B. Available Products: 
1. Bostik Findley; Chem-Calk 600. 
2. Pecora Corporation; AC-20+. 
3. Schnee-Morehead, Inc.; SM 8200. 
4. Sonneborn, Division of ChemRex Inc.; Sonolac. 
5. Tremco; Tremflex 834. 

2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant for Exposed and Concealed Joints L-A1:  Manufacturer's standard nonsag, paintable, 
nonstaining latex sealant complying with ASTM C 834 that 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. Available Products: 

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

B. Acoustical Sealant for Concealed Joints L-A2:  Manufacturer's standard, nondrying, nonhardening, 
nonskinning, nonstaining, gunnable, synthetic-rubber sealant recommended for sealing interior concealed 
joints to reduce airborne sound transmission. 
1. Available Products: 

a. Pecora Corporation; BA-98. 
b. Tremco; Tremco Acoustical Sealant. 

2.6 JOINT-SEALANT BACKING 

A. General:  Provide sealant backings of material and type 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), and of size 
and density to control sealant depth and otherwise contribute to producing optimum sealant performance: 

C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying with 
ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down to 
minus 26 deg F (minus 32 deg C).  Provide products with low compression set and of size and shape to 
provide a secondary seal, to control sealant depth, and to otherwise contribute to optimum sealant 
performance. 

D. 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 
where such adhesion would result in sealant failure.  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. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants. 
1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant. 

a. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical 
abrading, or a combination of these methods to produce a clean, sound substrate capable 
of developing optimum bond with joint sealants.  Remove loose particles remaining after 
cleaning operations above by vacuuming or blowing out joints with oil-free compressed air. 

2. Remove laitance and form-release agents from concrete. 
a. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 

substrates, or leave residues capable of interfering with adhesion of joint sealants. 

B. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant manufacturer, based 
on 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 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. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as 
applicable to materials, applications, and conditions indicated. 

B. Acoustical Sealant Application Standard:  Comply with recommendations in ASTM C 919 for use of joint 
sealants in acoustical applications as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type 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 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. 
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 configuration per Figure 5A in ASTM C 1193, unless otherwise indicated. 

G. Installation of Preformed Silicone-Sealant System:  Comply with manufacturer's written instructions. 

H. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after removing 
protective wrapping, taking care not to pull or stretch material, producing seal continuity at ends, turns, and 
intersections of joints.  For applications at low ambient temperatures where expansion of sealant requires 
acceleration to produce seal, apply heat to sealant in compliance with sealant manufacturer's written 
instructions. 
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I. 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. 

3.3 JOINT SEALANT SCHEDULE 

A. Items Not to be Receive Sealant: 
1. Joints at penetrations through fire-rated assemblies. Use firestopping specified in Section 078413. 

B.  Joint Sealant Schedule for Interior Locations: 
1. Wall and Ceiling Joints Subject to Movement: Designation U-MC. 
2. Wall and Ceiling Joints Not Subject to Movement: Designation AL. 
3. Joints at Dissimilar Materials, Not Subject to Movement: Designation AL. 
4. Joints at Dissimilar Materials, Subject to Movement: Designation U-MC. 
5. Interior Side of Exterior Openings: U-MC. 
6. Floor Joints: Designation U-TB. 
7. Wall and Ceiling Joints Between Frames and Their Rough Opening: Designation AL. 
8. Wall and Ceiling Joints Between Frames and Adjoining Surfaces: Designation AL. 
9. Interior Sanitary Joints: Joints Between Plumbing Fixtures and Adjoining Floor, Wall, and Ceiling 

Surfaces; Joints Between Back Splashes and Wall Substrates and Between Backsplashes and 
Countertops: Designation S-S. 

10. Exposed joints, perimeter and penetrations in sound-rated assemblies:  Designation L-A1. 
11. Concealed joints, perimeter and penetrations in sound-rated assemblies:  Designation  
 L-A2. 

C. Joint Sealant Schedule for Exterior Locations: 
1. Wall Joints: 

a. Bordered on Both Sides by Porous Building Material (Concrete, Stone, Masonry, Exterior 
Insulation and Finish Systems): Designation S-GP. 

b. Bordered on Both Sides by Non-Porous Building Material (Coated and Uncoated Metals, 
Anodized Aluminum, and Glass): Designation S-GP. 

c. Bordered on One Side by Porous Building Material (Concrete, Stone, Masonry) and Other 
Side by Non-Porous Building Material (Coated and Uncoated Metals, Anodized Aluminum, 
and Glass): Designation S-GP. 

2. Perimeter of Penetrations through Walls: Designation S-GP. 
3. Control Joints and Perimeter of Penetrations in Ceilings, Soffits, and Overhead Surfaces: 

Designation S-GP. 
4. Wall and Ceiling Joints Between Frames and Their Rough Opening: Designation S-GP. 
5. Wall and Ceiling Joints Between Frames and Adjoining Surfaces: Designation S-GP. 
6. Joints and Perimeter of Penetrations In Horizontal Pedestrian and Vehicle Traffic Surfaces: 

Designation U-TB. 
7. Joints in Section 076200: Designation S-GP 

END OF SECTION 07 92 00 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Standard hollow metal doors and frames. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Shop Drawings:  Include elevations, door edge details, frame profiles, metal thicknesses, preparations for 
hardware, and other details. 

D. Schedule:  Prepared by or under the supervision of supplier, using same reference numbers for details 
and openings as those on Drawings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following] 
[available manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following]: 
1. Amweld Building Products, LLC. 
2. Ceco Door Products; an Assa Abloy Group company. 
3. Curries Company; an Assa Abloy Group company. 
4. Kewanee Corporation (The). 
5. Steelcraft; an Ingersoll-Rand company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, CS, Type B; suitable for exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, CS, Type B. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 
(Z180) or A60 (ZF180) metallic coating. 

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z (12G) 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. 

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured according to 
ASTM C 143/C 143M. 

G. Mineral-Fiber Insulation:  ASTM C 665, Type I. 
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H. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil (0.4-mm) dry 
film thickness per coat. 

2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Comply with ANSI/SDI A250.8. 
1. Design:  Flush panel. 
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, 

polyisocyanurate, mineral-board, or vertical steel-stiffener core. 
a. Fire Door Core:  As required to provide fire-protection and temperature-rise ratings 

indicated. 
b. Thermal-Rated (Insulated) Doors:  R-value of not less than 12.3 deg F x h x sq. ft./Btu 

(2.166 K x sq. m/W) when tested according to ASTM C 1363. 
3. Vertical Edges for Single-Acting Doors:  Square edge. 
4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- (1.0-mm-) thick, end closures or 

channels of same material as face sheets. 
5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply with ANSI/SDI A250.8 
for level and model and ANSI/SDI A250.4 for physical performance level: 
1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush). 

C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors complying with 
requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 
for physical performance level: 
1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush). 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 
1. Fabricate frames as full profile welded unless otherwise indicated. 
2. Frames for Level 2 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet. 
1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as full profile welded unless otherwise indicated. 
3. Fabricate knocked-down, drywall slip-on frames for in-place gypsum board partitions. 
4. Frames for Level 2 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 
5. Frames for Wood Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 
6. Frames for Borrowed Lights:  0.053-inch- (1.3-mm-) thick steel sheet,  Same as adjacent door 

frame. 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 
1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 

0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 inches (50 mm) wide 
by 10 inches (250 mm) long; or wire anchors not less than 0.177 inch (4.5 mm) thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 inch (1.0 
mm) thick. 

3. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors. 
4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- (9.5-mm-) 

diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with 
throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, and as 
follows: 
1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 
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2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, allowing not less 
than 2-inch (50-mm) height adjustment.  Terminate bottom of frames at finish floor surface. 

2.6 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch (0.8 mm) thick, same material as door face 
sheet. 

B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch (16 mm) high 
unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch (0.8 mm) thick, same material as frames. 

D. Terminated Stops:  Where indicated, terminate stops 6 inches (152 mm) above finish floor with a [45] [90]-
degree angle cut, and close open end of stop with steel sheet closure.  Cover opening in extension of 
frame with welded-steel filler plate, with welds ground smooth and flush with frame. 

2.7 ACCESSORIES 

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors. 

B. Ceiling Struts:  Minimum 1/4-inch-thick by 1-inch- (6.4-mm-thick by 25.4-mm-) wide steel. 

C. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick. 

2.8 FABRICATION 

A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

B. Hollow Metal Doors: 
1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal joints in top edges 

of doors against water penetration. 
2. Glazed Lites:  Factory cut openings in doors. 
3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 

for fire-performance rating or where indicated. 

C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates or angles at 
each joint, fabricated of same thickness metal as frames. 
1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and 

invisible. 
2. Sidelight and Transom Bar 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. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 
otherwise indicated. 

4. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted. 
5. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per 

anchor. 
6. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches (457 mm) from top and bottom of 
frame.  Space anchors not more than 32 inches (813 mm) o.c. and as follows: 
1) Two anchors per jamb up to 60 inches (1524 mm) high. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches (610 

mm) or fraction thereof above 120 inches (3048 mm) high. 
b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and bottom of 

frame.  Space anchors not more than 32 inches (813 mm) o.c. and as follows: 
1) Three anchors per jamb up to 60 inches (1524 mm) high. 
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high. 
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches (610 

mm) or fraction thereof above 96 inches (2438 mm) high. 
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5) Two anchors per head for frames more than 42 inches (1066 mm) wide and 
mounted in metal-stud partitions. 

c. Compression Type:  Not less than two anchors in each jamb. 
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches (152 mm) from top 

and bottom of frame.  Space anchors not more than 26 inches (660 mm) o.c. 
7. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers. 

a. Single-Door Frames:  Three door silencers. 
b. Double-Door Frames:  Two door silencers. 

D. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware 
according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section 
"Door Hardware." 
1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door 

hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series specifications 

for preparation of hollow metal work for hardware. 
4. Coordinate locations of conduit and wiring boxes for electrical connections with Division 26 

electrical Sections. 

E. Stops and Moldings:  Provide stops and moldings around glazed lites 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 type of glazing and type of 

installation indicated. 

2.9 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating. 
1. Shop Primer:  ANSI/SDI A250.10. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow Metal Frames:  Comply with ANSI/SDI A250.11. 
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-protection-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 glazing 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 plumbness, squareness, 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 are filled with grout containing 

antifreezing agents. 
2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure 

with postinstalled expansion anchors. 
a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion 

anchors if so indicated and approved on Shop Drawings. 
3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between frames 

and masonry with grout. 
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5. Concrete Walls:  Solidly fill space between frames and concrete with grout.  Take precautions, 
including bracing frames, to ensure that frames are not deformed or damaged by grout forces. 

6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled expansion 
anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces. 

7. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion anchors 
through floor anchors at each jamb.  Countersink anchors, and fill and make smooth, flush, and 
invisible on exposed faces. 

8. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to overhead structural 
supports or substrates above frame unless frame is anchored to masonry or to other structural 
support at each jamb.  Bend top of struts to provide flush contact for securing to supporting 
construction.  Provide adjustable wedged or bolted anchorage to frame jamb members. 

9. 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 (1.6 mm), measured at door rabbet on a line 90 

degrees from jamb perpendicular to frame head. 
b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line 

parallel to plane of wall. 
c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on 

parallel lines, and perpendicular to plane of wall. 
d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim 
as necessary. 
1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
b. Between Edges of Pairs of Doors:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch (9.5 mm). 
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 inch (19 

mm). 
2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 

3.2 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. 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. 

C. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to 
manufacturer's written instructions. 

END OF SECTION 08 11 13 
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SECTION 08 14 16 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Solid-core doors with medium-density-overlay faces. 
2. Shop priming flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 
4. Division 08 Section "Glazing" for glass view panels in flush wood doors. 
5. Division 13 Section "Radiation Protection" for lead-lined flush wood doors. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of door indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and other 
pertinent data. 
1. Indicate dimensions and locations of mortises and holes for hardware. 
2. Indicate dimensions and locations of cutouts. 
3. Indicate requirements for veneer matching. 
4. Indicate doors to be factory finished and finish requirements. 
5. Indicate fire-protection ratings for fire-rated doors. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an FSC-
accredited certification body. 

B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork 
Quality Standards Illustrated." 

C. 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 as close to neutral pressure as possible 
according to NFPA 252. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following] 
[available manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following]: 
1. Algoma Hardwoods, Inc. 
2. Eagle Plywood & Door Manufacturing, Inc. 
3. Graham; an Assa Abloy Group company. 
4. Haley Brothers, Inc. 
5. Ideal Architectural Doors & Plywood. 
6. Ipik Door Company. 
7. Lambton Doors. 
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8. Marlite. 
9. Marshfield Door Systems, Inc. 
10. Mohawk Flush Doors, Inc.; a Masonite company. 
11. Oshkosh Architectural Door Company. 
12. Poncraft Door Company. 
13. Vancouver Door Company. 
14. VT Industries Inc. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Certified Wood:  Fabricate doors with not less than 70 percent of wood products and all wood 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. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do not contain 
urea formaldehyde. 

C. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products 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." 

D. WDMA I.S.1-A Performance Grade: 
1. Heavy Duty unless otherwise indicated. 

E. Particleboard-Core Doors: 
1. Particleboard:  ANSI A208.1, Grade LD-1 or Grade LD-2 , made with binder containing no urea-

formaldehyde resin. 
2. Blocking:  Provide wood blocking in particleboard-core doors as needed to eliminate through-

bolting hardware. 
3. Provide doors with either glued-wood-stave or structural-composite-lumber cores instead of 

particleboard cores for doors indicated to receive exit devices. 

F. Structural-Composite-Lumber-Core Doors: 
1. Structural Composite Lumber:  WDMA I.S.10. 

a. Screw Withdrawal, Face:  700 lbf (3100 N). 
b. Screw Withdrawal, Edge:  400 lbf (1780 N). 

G. Fire-Protection-Rated Doors:  Provide core specified or mineral core as needed to provide fire-protection 
rating indicated. 
1. Edge Construction:  Provide edge construction with intumescent seals concealed by outer stile.  

Comply with specified requirements for exposed edges. 
2. 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. 

2.3 DOORS FOR OPAQUE FINISH 

A. Interior Solid-Core Doors: 
1. Grade:  Custom. 
2. Faces:  Hardboard or MDF. 
3. Core:  Particleboard. 
4. Construction:  Three plies.  Stiles and rails are bonded to core, then entire unit abrasive planed 

before veneering. 

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 requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 
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2.5 SHOP PRIMING 

A. Doors for Opaque Finish:  Shop prime doors with one coat of wood primer specified in Division 09 Section 
"Interior Painting".  Seal all four edges, edges of cutouts, and mortises with primer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware:  For installation, see Division 08 Section "Door Hardware." 

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced 
quality standard, and as indicated. 
1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

END OF SECTION 08 14 16 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Access doors and frames for walls and ceilings. 
2. Floor access doors and frames. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each door face material. 

D. Schedule:  Types, locations, sizes, latching or locking provisions, and other data pertinent to installation. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 
1. Acudor Products, Inc. 
2. Babcock-Davis. 
3. Elmdor/Stoneman Manufacturing Co.; Div. of Acorn Engineering Co. 
4. J. L. Industries, Inc.; Div. of Activar Construction Products Group. 
5. Karp Associates, Inc. 
6. Larsen's Manufacturing Company. 
7. Milcor Inc. 
8. Nystrom, Inc. 

B. Source Limitations:  Obtain each type of access door and frame from single source from single 
manufacturer. 

C. Flush Access Doors with Concealed Flanges: 
1. Assembly Description:  Fabricate door to fit flush to frame.  Provide frame with gypsum board 

beads for concealed flange installation. 
2. Locations:  Ceiling. 
3. Door Size:  24 inch24 inch (60 mm x 60 mm). 
4. Uncoated Steel Sheet for Door:  Nominal 0.060 inch (1.52 mm), 16 gage. 

a. Finish:  Factory prime. 
5. Frame Material:  Same material and thickness as door. 
6. Hinges:  Manufacturer's standard. 
7. Hardware:  Latch. 

D. Hardware: 
1. Latch:  Cam latch operated by screwdriver. 

2.2 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation. 
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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. 

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. Recessed Access Doors:  Form face of panel to provide recess for application of applied finish.  Reinforce 
panel as required to prevent buckling. 
1. For recessed doors with plaster infill, provide self-furring expanded metal lath attached to door 

panel. 

E. 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. 

2.3 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. 

PART 3 - EXECUTION 

3.1 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. 

3.2 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. 

END OF SECTION 08 31 13 



TRAINING HOUSING  FIBERGLASS WINDOWS AND DOORS 
USOR - DSBVI  08 54 13 - 1 

SECTION 08 54 13 - FIBERGLASS WINDOWS AND DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fiberglass-framed windows and fiberglass entry doors. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 
2. Energy Ratings:  EnergyStar qualified. 

C. Shop Drawings:  Include plans, elevations, sections, hardware, accessories, insect screens, operational 
clearances, and details of installation, including anchor, flashing, and sealant installation. 

D. Samples:  For each exposed product and for each color specified, 8 by 8 inches (200 by 200 mm) in size. 

E. Product Schedule:  For fiberglass windows and doors.  Use same designations indicated on Drawings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.4 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer agrees to repair or replace fiberglass windows and doors that fail 
in materials or workmanship within specified warranty period. 
1. Warranty Period: 

a. Window:  10 years from date of Substantial Completion. 
b. Glazing Units:  Five years 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. Marvin Windows and Doors, Integrity Series 
2. Milgard Windows, Inc. 
3. Pella Corporation. 
4. Therma-Tru Doors 

2.2 WINDOW PERFORMANCE REQUIREMENTS 

A. Product Standard:  AAMA/WDMA/CSA 101/I.S.2/A440. 
1. Minimum Performance Class:  R. 
2. Minimum Performance Grade:  20. 

B. Thermal Transmittance:  NFRC 100 maximum whole-window U-factor of 0.33 Btu/sq. ft. x h x deg F 
(1.88 W/sq. m x K). 
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C. Solar Heat-Gain Coefficient (SHGC):  NFRC 200 maximum whole-window SHGC of 0.29. 

2.3 FIBERGLASS WINDOWS 

A. Operating Types:  As indicated on Drawings. 

B. Frames and Sashes:  Pultruded fiberglass complying with AAMA/WDMA/CSA 101/I.S.2/A440 and with 
exposed exterior fiberglass surfaces finished with manufacturer's standard enamel coating complying with 
AAMA 613. 
1. Exterior Color:  Color selected by Architect from manufacturer's full range. 
2. Interior Finish:  Matching exterior color and finish. 

C. Glass:  Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3. 
1. Kind:  Fully tempered where indicated on Drawings. 

D. Insulating-Glass Units:  ASTM E 2190. 
1. Glass:  ASTM C 1036, Type 1, Class 1, q3. 

a. Tint:  Clear. 
b. Kind:  Fully tempered. 

2. Lites:  Two. 
3. Filling: Fill space between glass lites with air. 
4. Low-E Coating:  Solarban 70XL. 

E. Glazing System:  Manufacturer's standard factory-glazing system that produces weathertight seal. 

F. Hardware, General:  Manufacturer's standard corrosion-resistant hardware sized to accommodate sash 
weight and dimensions. 
1. Exposed Hardware Color and Finish:  Antique Bronze. 

G. Hung Window Hardware: 
1. Counterbalancing Mechanism:  AAMA 902. 
2. Locks and Latches:  Operated from the inside only. 
3. Tilt Hardware:  Releasing tilt latch allows sash to pivot about horizontal axis. 

H. Horizontal-Sliding Window Hardware: 
1. Sill Cap/Track:  Designed to comply with performance requirements indicated and to drain to the 

exterior. 
2. Locks and Latches:  Operated from the inside only. 
3. Roller Assemblies:  Low-friction design. 

I. Awning Window Hardware: 
1. Hinges:  Manufacturer's standard type for sash weight and size indicated. 
2. Single-Handle Locking System: Operates positive-acting arms that pull sash into locked position.  

Provide one arm on sashes up to 27-1/2 inches (700 mm) tall and two arms on taller sashes. 
3. Limit Devices:  Limit clear opening to 4 inches (100 mm) for ventilation; with custodial key release. 

J. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash unless otherwise 
indicated. 

K. Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and other 
components. 
1. Exposed Fasteners:  Do not use exposed fasteners to the greatest extent possible.  For application 

of hardware, use fasteners that match finish hardware being fastened. 

L. Insect Screens:  Fabricate insect screens to integrate with window frame.  Provide screen for each 
operable exterior sash.  Screen wickets are not permitted. 
1. Type and Location:  Full, outside for project-in.  Half, outside for single-hung.  Half, outside for 

sliding sashes. 
2. Aluminum Frames:  Complying with SMA 1004 or SMA 1201. 
3. Finish for Exterior Screens:  Matching color and finish of cladding. 
4. Glass-Fiber Mesh Fabric:  18-by-14 (1.1-by-1.4-mm) or 18-by-16 (1.0-by-1.1-mm) mesh complying 

with ASTM D 3656. 
5. Mesh Color:  Manufacturer's standard. 
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2.4 FIBERGLASS DOORS 

A. Faces: 1/16-inch minimum thickness, fiberglass-reinforced thermoset composite, wood-grained in natural 
northern red oak patterns, stainable and paintable. 

B. Door edges: Machinable kiln-dried pine, primed to match color of faces, lock edge reinforced with 
engineered lumber core, lockset area reinforced with solid blocking for hardware backup. 

C. Door bottom edge: Moisture-proof and decay-proof composite.  

D. Core:  Foamed-in-place polyurethane, CFC-free, density 2.0 pcf minimum, K-factor of 0.14 for minimum 
thermal transmittance. Standard factory sizes may be edge trimmed or end trimmed in shop or field to suit 
replacement door size requirements. 

E. Factory-glazed:  Glazing same as windows.  Tempered. 

F. Hardware:  Provide factory installed hinges, strikes and weatherstripping.  Balance of hardware 
by Division 08, Section “Door Hardware.” 
1. Hinges:  Steel with antique bronze finish. Screws plated and finished to match. Minimum hinge 

size - 4 x 4 x .098 inches. 
2. Strikes:  Manufacturer’s standard adjustable with antique bronze finish. 
3. Weatherstripping:   Manufacturer’s standard.  Jacketed thermoset closed-cell foam, press-fit in  

kerfs at jamb stops in frames. Extruded thermoplastic elastomer, finned and chambered design, 
press-fit into bottom edge of doors. Corner pads at bottom margin corners from jacketed thermoset 
closed-cell foam. 

G. Frames:  Milled from 5/4 kiln-dried pine, profiled with 1/2-inch stop, minimum depth 4-9/16-inches. Other 
frame depths available to match wall constructions. Exterior casing:  Manufacturer’s standard brickmould. 
Frame and trim to be clad to match door 

2.5 FABRICATION 

A. Fabricate fiberglass windows and doors in sizes indicated.  Include a complete system for installing and 
anchoring windows. 

B. Glaze fiberglass windows and doors in the factory. 

C. Weather strip each operable sash to provide weathertight installation. 

D. Provide mullions and cover plates, matching window units, complete with anchors for support to structure 
and installation of window units.  Allow for erection tolerances and provide for movement of window units 
due to thermal expansion and building deflections.  Provide mullions and cover plates capable of 
withstanding design wind loads of window units. 

E. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to greatest 
extent possible.  Disassemble components only as necessary for shipment and installation.  Allow for 
scribing, trimming, and fitting at Project site. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other 
components.  For installation procedures and requirements not addressed in manufacturer's written 
instructions, comply with installation requirements in ASTM E 2112. 

B. Install windows level, plumb, square, true to line, without distortion, anchored securely in place to structural 
support, and in proper relation to wall flashing and other adjacent construction to produce weathertight 
construction. 
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C. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for smooth 
operation and weathertight closure. 

D. Clean exposed surfaces immediately after installing windows.  Remove excess sealants, glazing materials, 
dirt, and other substances. 

E. Remove and replace sashes if glass has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

END OF SECTION 08 54 13 



TRAINING HOUSING  DOOR HARDWARE 
USOR - DSBVI  08 71 00 - 1 

SECTION 08 71 00 - DOOR HARDWARE 

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. This Section includes the following: 
1. Commercial door hardware for the following: 

a. Swinging doors. 
b. Fire-rated swinging doors. 

2. Electrified door hardware. 

B. Related Sections include the following: 
1. Division 08 Section "Hollow Metal Doors and Frames" 
2. Division 08 Section "Wood Doors"  
3. Division 08 Section “Fiberglass Doors” 

C. Products furnished, but not installed, under this Section include the following.  Coordinating, purchasing, 
delivering, and scheduling remain requirements of this Section. 

1.3 SUBMITTALS 

A. Product Data:  Include construction and installation details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings:  Details of electrified door hardware, indicating the following: 
1. Wiring Diagrams:  Power, signal, and control wiring.  Include the following: 

a. System schematic. 
b. Point-to-point wiring diagram. 
c. Riser diagram. 
d. Elevation of each door. 

2. Detail interface between electrified door hardware and fire alarm, access control, security, building 
control system. 

3. Operation Narrative:  Describe the operation of doors controlled by electrified door hardware. 

C. Samples for Verification:  For exposed door hardware of each type, in specified finish, full size.  Tag with 
full description for coordination with the door hardware sets.  Submit Samples before, or concurrent with, 
submission of the final door hardware sets, if requested. 
1. Samples will be returned to Contractor.  Units that are acceptable and remain undamaged through 

submittal, review, and field comparison process may, after final check of operation, be incorporated 
into the Work, within limitations of keying requirements. 

D. Qualification Data:  For Installer. 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and 
witnessed by a qualified testing agency, for locks, latches, and closers as requested. 

F. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include final 
hardware and keying schedule. 

G. Warranty:  Special warranty specified in this Section. 

H. Door Hardware Sets:  Prepared by or under the supervision of Architectural Hardware Consultant, 
detailing fabrication and assembly of door hardware, as well as procedures and diagrams.  Coordinate the 
final door hardware sets with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware. 
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1. Format:  Use same scheduling sequence and format and use same door numbers as in the 
Contract Documents. 

2. Content:  Include the following information: 
a. Identification number, location, hand, fire rating, and material of each door and frame. 
b. Type, style, function, size, quantity, and finish of each door hardware item. 
c. Complete designations of every item required for each door or opening including name and 

manufacturer. 
d. Fastenings and other pertinent information. 
e. Location of each door hardware set, cross-referenced to Drawings, both on floor plans and 

in door and frame schedule. 
f. Explanation of abbreviations, symbols, and codes contained in schedule. 
g. Mounting locations for door hardware. 
h. Door and frame sizes and materials. 
i. Description of each electrified door hardware function, including location, sequence of 

operation, and interface with other building control systems. 
1) Sequence of Operation:  Include description of component functions that occur in the 

following situations:  authorized person wants to enter; authorized person wants to 
exit; unauthorized person wants to enter; unauthorized person wants to exit. 

j. List of related door devices specified in other Sections for each door and frame. 
3. Submittal Sequence:  Submit the final door hardware sets at earliest possible date, particularly 

where approval of the door hardware sets must precede fabrication of other work that is critical in 
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 sets. 

I. Keying Schedule:  Prepared by or under the supervision of Architectural Hardware Consultant, detailing 
Owner's final keying instructions for locks.  Include schematic keying diagram and index each key set to 
unique door designations. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 
1. Installer's responsibilities include supplying and installing door hardware and providing a qualified 

Architectural Hardware Consultant available during the course of the Work to consult with 
Contractor, Architect, and Owner about door hardware and keying. 

2. Installer shall have warehousing facilities in Project's vicinity. 
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
4. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop 

Drawings, based on testing and engineering analysis of manufacturer's standard units in 
assemblies similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications:  A person who is currently certified by DHI as an 
Architectural Hardware Consultant and who is experienced in providing consulting services for door 
hardware installations that are comparable in material, design, and extent to that indicated for this Project. 

C. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, unless 
otherwise indicated. 
1. Provide electrified door hardware from same manufacturer as mechanical door hardware, unless 

otherwise indicated.  Manufacturers that perform electrical modifications and that are listed by a 
testing and inspecting agency acceptable to authorities having jurisdiction are acceptable. 

D. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency 
acceptable to authorities having jurisdiction, and marked for intended use. 

E. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section 
"Project Management and Coordination."  In addition to Owner, Construction Manager, Contractor, and 
Architect, conference participants shall also include Installer's Architectural Hardware Consultant and 
Owner's Security Consultant.  Incorporate keying conference decisions into final keying schedule after 
reviewing door hardware keying system including, but not limited to, the following: 
1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for 

future expansion. 
2. Preliminary key system schematic diagram. 
3. Requirements for key control system. 
4. Address for delivery of keys. 
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F. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site. 

B. Tag each item or package separately with identification related to the final door hardware sets, and include 
basic installation instructions, templates, and necessary fasteners with each item or package. 

C. Deliver keys to Owner’s Representative by registered mail or overnight package service. 

1.6 COORDINATION 

A. Coordinate layout and installation of recessed hardware with floor construction.  Cast anchoring inserts 
into concrete.  Concrete, reinforcement, and formwork requirements are specified in Division 03. 

B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to be factory 
prepared for installing door hardware.  Check Shop Drawings of other work to confirm that adequate 
provisions are made for locating and installing door hardware to comply with indicated requirements. 

C. Electrical System Roughing-in:  Coordinate layout and installation of electrified door hardware with 
connections to power supplies, fire alarm system and detection devices, access control system, security 
system, and building control system. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of door hardware that fail in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of operators and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and 

use. 
2. Warranty Period:  Three (3) years from date of Substantial Completion, except as follows: 

a. Electromagnetic Locks:  Five (5) years from date of Substantial Completion. 
b. Exit Devices:  Two (2) years from date of Substantial Completion. 
c. Manual Closers:  Ten (10) years from date of Substantial Completion. 

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. Maintenance Service:  Beginning at Substantial Completion, provide six (6) months' full maintenance by 
skilled employees of door hardware Installer.  Include quarterly preventive maintenance, repair or 
replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper 
door hardware operation.  Provide parts and supplies same as those used in the manufacture and 
installation of original products. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:   
1. Products: 

a. Finish:  Shall be 716, unless otherwise noted. 
b. Manufacture Standard: 

1) Butts: Hager, McKinney, Stanley, Ives* 
2) Locksets: Sargent, Best, Schlage* 
3) Closers: Sargent, Falcon, LCN* 
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4) Exit Devices: Von Duprin, Sargent, Falcon* 
5) Electronics:  Securitron, Schlage Electronics* 
6) Trim: BBW, Rockwood, Hager, Ives* 
7) Weatherstrip: Pemko, Hager, National Guard* 
8) Continuous Hinges:  HagerRoton, Markar, Ives* 

B. Substitution requests will be made in accordance with Division 01 requirements. 

2.2 SCHEDULED HARDWARE 

A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of finish 
hardware are indicated in the "Hardware Schedule" at the end of this Section.  Products are identified by 
using hardware designation numbers of the following: 
1. Manufacturer's Product Designations:  The product designation and name of one manufacturer are 

listed for each hardware type required for the purpose of establishing minimum requirements.  
Provide either the product designated or, where more than one manufacturer is specified under the 
Article "Manufacturers" in Part 2 for each hardware type, the comparable product of one of the 
other manufacturers that complies with requirements. 

2. ANSI/BHMA designations used elsewhere in this Section or in schedules to describe hardware 
items or to define quality or function are derived from the following standards.  Provide products 
complying with these standards and requirements specified elsewhere in this Section. 
a. Butts and Hinges:  ANSI A156.1. 
b. Bored and Preassembled Locks and Latches:  ANSI/BHMA A156.2. 
c. Exit Devices:  ANSI A156.3. 
d. Door Controls - Closers:  ANSI A156.4.  180 degree swing only! 
e. Auxiliary Locks and Associated Products:  ANSI/BHMA A156.5. 
f. Architectural Door Trim:  ANSI A156.6. 
g. Template Hinge Dimensions:  ANSI A156.7. 
h. Door Controls - Overhead Holders:  ANSI A156.8. 
i. Mortise Locks and Latches:  ANSI A156.13. 
j. Closer Holder Release Devices:  ANSI A156.15. 
k. Auxiliary Hardware:  ANSI A156.16. 
l. Self-Closing Hinges and Pivots:  ANSI A156.17. 
m. Materials and Finishes:  ANSI A156.18. 

2.3 MATERIALS AND FABRICATION 

A. Base Metals: Produce hardware units of basic metal and forming method indicated, using manufacturer's 
standard metal alloy, composition, temper, and hardness, but in no case of lesser (commercially 
recognized) quality than specified for applicable hardware units by applicable ANSI/BHMA A156 series 
standards for each type of hardware item and with ANSI/BHMA A156.18 for finish designations indicated.  
Do not furnish "optional" materials or forming methods for those indicated, except as otherwise specified. 

B. Fasteners:  Provide hardware manufactured to conform to published templates, generally prepared for 
machine screw installation.  Do not provide hardware that has been prepared for self-tapping sheet metal 
screws, except as specifically indicated. 

C. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws except as 
otherwise indicated.  Finish exposed (exposed under any condition) screws to match hardware finish or, if 
exposed in surfaces of other work, to match finish of this other work as closely as possible including 
"prepared for paint" surfaces to receive painted finish. 

D. Provide concealed fasteners for hardware units that are exposed when door is closed except to the extent 
no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for 
installation where bolt head or nut on opposite face is exposed in other work unless their use is the only 
means of reinforcing the work adequately to fasten the hardware securely.  Where thru-bolts are used as a 
means of reinforcing the work, provide sleeves for each thru-bolt or use sex screw fasteners. 

2.4 HINGES, GENERAL 

A. Quantity:  Provide the following, unless otherwise indicated: 
1. Two Hinges:  For doors with heights up to 60 inches. 
2. Three Hinges:  For doors with heights 61 to 90 inches. 
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B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into wood 
doors and frames, provide only template-produced units. 

C. Hinge Weight:  As indicated in hardware sets. 

D. Hinge Base Metal:  Unless otherwise indicated, provide the following:  
1. Exterior Hinges:  Stainless steel with stainless-steel pin. 
2. Interior Hinges:  Steel with steel pin. 
3. Hinges for Fire-Rated Assemblies:  Steel with steel pin. 

E. Hinge Options:  Where indicated in door hardware sets or on Drawings:  
1. Safety Stud:  Designed for stud in one leaf to engage hole in opposing leaf. 
2. Nonremovable 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 outswinging doors. 
3. Corners:  Square. 

F. Fasteners:  Comply with the following:  
1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes. 
2. Wood Screws:  For wood doors and frames. 
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors. 

2.5 LOCKS, LATCHES AND BOLTS 
A. Standard Duty Cylindrical Locks and Latches: as scheduled. 

1. Chassis: cylindrical design, corrosion-resistant plated cold-rolled steel, through-bolted. 
2. Locking Spindle: stainless steel, interlocking design. 
3. Latch Retractors: forged steel.  Balance of inner parts: corrosion-resistant plated steel or 

stainless steel. 
4. Lever Trim: accessible design, independent operation, spring-cage supported, minimum 

2” clearance from lever mid-point to face of door. 
5. Lock Series and Basis of Design: Schlage AL series, “Jupiter” design. 
6. Certifications: 

a. ANSI A156.2, 1994, Series 4000, Grade 2 
b. UL listed for A label and lesser class single doors up to 4ft x 8ft 

B. Residential Latchsets: as scheduled. 
1. Chassis: cold-rolled steel, handing field-changeable without disassembly. 
2. Latchbolts: 1” x 2-1/4” radius corner faceplate, 7/8” housing diameter, ½” throw, with 

“Triple-Option” square corner and circular corner faceplate. 
3. Lever Trim: through-bolted, accessible design. 
4. Deadbolts: stainless steel 1-inch throw. 
5. Strikes: Dual strikes, 1-5/8” x 2-1/4” radius corner and square corner, full lip, no box. 
6. Scheduled Lock Series and Basis of Design: Dexter by Schlage J series, Torino design. 

C. Comply with UL requirements for throw of bolts and latch bolts on rated fire openings. 

2.5 KEYING REQUIREMENTS 

A. General:  Supplier will meet with Owner to finalize keying requirements and obtain final instructions in 
writing.  

B. Review the keying system with the Owner and provide a new master, grandmaster or great-grandmaster 
system.  If key pinning charts are required, owner to furnish charts to hardware supplier. 

C. Furnish temporary keyed cores for the construction period, and remove these when directed. The 
construction cores remain property of the supplier and shall be returned to the supplier when they are 
removed. Contractor shall install the permanent cores in the presence of the owner’s representative. 

D. Permanent Keys:  Secured shipment direct from point of origination to Owner’s Representative 
1. For estimate:  2 keys per change combination, 5 master keys per group, 5 grand-master keys, 3 

control keys. 

2.6 PUSH/PULL UNITS 

A. Exposed Fasteners:  Provide manufacturer's standard exposed fasteners for installation, thru-bolted. 
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2.7 CLOSERS 

A. Accessibility Requirements:  Where handles, pulls, latches, locks and other operating devices are 
indicated to comply with accessibility requirements, comply with the U.S. Architectural Transportations 
Barriers Compliance Board’s “Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings 
and Facilities (ADAAG).” 
1. Comply with the following maximum opening-force requirements: 

a. Interior, Non-fire-rated Hinged Doors:  5 lbf applied perpendicular to door. 
b. Fire Doors:  Minimum opening force allowable by Authorities Having Jurisdiction (AHJ). 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not require more 
than 30 lbf to set door in motion and not more than 15lbf to open door to minimum required width. 

C. All door exterior closers shall be tested to ANSI/BHMA A156.4 test requirements.  Cylinder shall have 
been manufactured and in the marketplace for a minimum of 10 years 

D. Size of Units:  Unless otherwise indicated, comply with manufacturer’s written recommendations for size of 
door closers depending on size of door, exposure to weather, and anticipated frequency of use.  Provide 
factory sized closers, adjustable to meet field conditions and requirements for opening force. 

E. Surface Closers:    BHMA A156.4 Grade 1.  Provide type of arm required for closer to be located on non-
public side of door, unless otherwise indicated. 
1. Full rack-and-pinion type cylinder with removable non-ferrous cover. 
2. ISO 2000 certified.  Units stamped with date-of-manufacture code. 
3. Thru-bolts at wood doors unless doors are provided with closer blocking.  Non-sized, non-handed, 

and adjustable.  Place closer inside building, stairs, and rooms. 
4. Plates, brackets and special templating when needed for interface with particular header, door and 

wall conditions and neighboring hardware. 
5. Opening pressure:  Exterior doors 8.5 lb., interior doors 5 lb., labeled fire doors 15 lb. 
6. Separate adjusting valves for closing speed, latching speed and backcheck, fourth valve for 

delayed action where scheduled. 
7. Heavy-duty arms at exterior doors scheduled with parallel arm units. 
8. Exterior doors do not require seasonal adjustments in temperatures from 120 degrees F to -30 

degrees F, furnish data on request. 
9. Non-flaming fluid will not fuel door or floor covering fires. 

2.8 EXIT DEVICES/PANIC HARDWARE 

A. General features:  BHMA A156.3, Grade 1. 

B. Accessibility Requirements:  Where handles, pulls, latches, locks and other operating devices are 
indicated to comply with accessibility requirements, comply with the U.S. Architectural Transportations 
Barriers Compliance Board’s “Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings 
and Facilities (ADAAG).” 
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and 

that operate with a force of not more than 5 lbf. 

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not require more than 
15lbf to release the latch.  Locks shall not require use of a key, tool of special knowledge for operation. 

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to AHJ for panic 
protection, based on testing according to UL 305. 
1. Push-through touch pad design.  No exposed touch bar fasteners, no exposed cavities when 

operated.  Return stroke fluid dampeners and rubber bottoming dampeners, plus anti-rattle 
devices. 

2. No exposed screws to show through glass doors. 
3. Non-handed basic device design with center case interchangeable with all functions, no extra parts 

required to effect change of function.  

E. Specific features: 
1. Non-Fire Rated Devices:  As scheduled in hardware sets. 
2. Lever Trim:  Vandal resistant, forged brass or bronze escutcheon min .130” thickness, match 

lockset lever design. 



TRAINING HOUSING  DOOR HARDWARE 
USOR - DSBVI  08 71 00 - 7 

3. Fire-Labeled Devices: UL label indicating “Fire Exit Hardware”.  Vertical rod devices less bottom 
rod (LBR) unless otherwise scheduled. 

4. Electrically Operated Devices: Single manufacturer source for electric latch retraction devices, 
electrically controlled trim, power transfers, power supplies, monitoring switches and controls. 

5. Provide all shim kits and filler plates to allow flush mounting of exit devices on all types of doors used 
in this project. 

6. Removable Mullions:  Removable with single turn of building key.  Securely reinstalled without 
need for key.   

2.9 TRIM AND STOPS 

A. Kick plates, mop plates, and armor plates, shall be .050 gauge with 716 finish. Kick plates to be 10” high, 
mop plates to be 5” high.  All plates shall be two (2) inches less full width of door. 

B. Push plates, pull plates, door pulls, and miscellaneous door trim shall be shown in the hardware schedule. 

C. Doorstops shall be furnished for all doors to prevent damage to doors or hardware from striking adjacent 
walls or fixtures.  Wall stops are preferred.  Floor stops are used only where noted in hardware schedule. 
Where conditions prohibit the use wall type stops, furnish overhead stops either surface mounted or 
concealed as noted in hardware sets. 

2.10 WEATHERSTRIPPING AND SEALS 

A. General:  Provide continuous weatherstripping on exterior doors and smoke, light, or sound seals on 
interior doors where indicated or scheduled.  Provide noncorrosive fasteners for exterior applications and 
elsewhere as indicated. 

2.11 THRESHOLDS 

A. General:  Except as otherwise indicated, provide standard metal threshold unit of type, size, and profile as 
shown or scheduled. 

2.12 HARDWARE FINISHES 

A. Match items to the manufacturer's standard color and texture finish for the latch and locksets (or push-pull 
units if no latch or lock sets). 

B. Provide finishes that match those established by BHMA or, if none established, match the Architect's 
sample. 

C. 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. 

D. The designations used in schedules and elsewhere to indicate hardware finishes are those listed in 
ANSI/BHMA A156.18, "Materials and Finishes," including coordination with the traditional U.S. finishes 
shown by certain manufacturers for their products. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, 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. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before 
electrified door hardware installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series. 
1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to ANSI A250.6. 

B. Wood Doors:  Comply with DHI A115-W Series. 

3.3 INSTALLATION 

A. Pre-installation conference shall be conducted prior to installation of hardware at Project site.  Meet with 
the, Owner, Contractor, installer, and manufacturers representatives.  A separate pre-installation 
conference shall be conducted prior to the installation of electronic security hardware with the electrical 
contractor Review catalogs, brochures, templates, installation instructions, and the approved hardware 
schedule.  Survey installation procedures and workmanship, with special emphasis on unusual conditions, 
as to ensure correct technique of installation, and coordination with other work.  Notify participants at least 
ten, 10 working days before conference. 

B. Hardware Installers must have a minimum of five (5) years experience in installation of hardware.  Provide 
verification of installer’s qualification to Consultant for approval. All installers to attend review meetings 
with the hardware distributor. 

C. Install hardware using only manufacturer supplied and approved fasteners in strict adherence with 
manufacturers published installation instructions. 

D. Install head seal prior to installation of “PA”-parallel arm mounted door closers and push side mounted 
door stops/holders. Trim, cut and notch thresholds and saddles neatly to minimally fit the profile of the door 
frame. Install thresholds and saddles in a bed of caulking completely sealing the underside from water and 
air penetration. 

E. Counter sink through bolt of door pull under push plate during installation. 

F. Mounting Heights:  Mount door hardware units at heights indicated, as follows, unless otherwise 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. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' Hardware for 

Custom Steel Doors and Frames." 
3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush 

Doors." 

G. Install each door hardware item to comply with manufacturer's 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 09 Sections.  Do not install surface-mounted items until finishes have been 
completed on substrates involved. 
1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates as 

necessary for proper installation and operation. 
2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners 

and anchors according to industry standards. 

H. Boxed Power Supplies:  Locate power supplies as indicated.  Verify location with Architect. 
1. Configuration:  Provide one power supply for each door opening. 
2. Configuration:  Provide the least number of power supplies required to adequately serve doors with 

electrified door hardware. 

I. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 07 Section "Joint Sealants." 

3.4 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.  



TRAINING HOUSING  DOOR HARDWARE 
USOR - DSBVI  08 71 00 - 9 

Adjust door control devices to compensate for final operation of heating and ventilating equipment and to 
comply with referenced accessibility requirements. 
1. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage lock bolt. 
2. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep period so 

that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 
inches (75 mm) from the latch, measured to the leading edge of the door. 

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, Installer's 
Architectural Hardware Consultant shall examine and readjust, including adjusting operating forces, each 
item of door hardware as necessary to ensure function of doors, door hardware, and electrified door 
hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without damage or 
deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and 
maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training." 

3.7 DOOR HARDWARE SETS 
HW SET: 01 
 

3 EA HINGE 5BB1 4.5 X 4.5 NRP 613 IVE 
1 EA STOREROOM LOCK AL80PD JUP BAA 613 SCH 
1 EA OVERHEAD STOP 900S 613 GLY 
1 SET SEALS 160S DKB NGP 
1 EA DOOR SWEEP 96VA DKB NGP 
1 EA THRESHOLD 513 DKB NGP 

  
 
HW SET: 02 
 

3 EA HINGE 5BB1 4.5 X 4.5 613 IVE 
1 EA ELECTRIC STRIKE 5100-3FP 613 VON 
1 EA KEYED ENTRANCE J54 TOR 716 DEX 
1 EA KICK PLATE 8400 10" X 2" LDW 613 IVE 
1 EA DOOR STOP 060 613 IVE 
1 SET SEALS 160S DKB NGP 
1 EA DOOR SWEEP 96VA DKB NGP 
1 EA THRESHOLD 513 DKB NGP 
1   POINT TO POINT WIRING DIAGRAM  SCE 
1 EA PROXENTRY READER PX95 X TR83 BLK SCE 
1   REF MISC SET FOR ACCESS CONTROL 

COMPONENTS 
  

   
CENTRALLY LOCATED CONTROLLER TO POWER ELECTRIC STRIKES AND CREDENTIAL READERS 
FOR DOORS 101 AND 130.  USER PRESENTS KEYFOB, ELECTRIC STRIKE KEEPER RELEASES, 
USER OPENS DOOR. 
HW SET: 03 
 

3 EA HINGE 5BB1 4.5 X 4.5 613 IVE 
1 EA DEADBOLT JD60 716 DEX 
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1 EA PASSAGE LATCHSET J10 TOR 716 DEX 
1 EA KICK PLATE 8400 10" X 2" LDW 613 IVE 
1 EA DOOR STOP 060 613 IVE 
1 SET SEALS 160S DKB NGP 
1 EA DOOR SWEEP 96VA DKB NGP 
1 EA THRESHOLD 513 DKB NGP 

  
 
HW SET: 04 
 

6 EA HINGE 5BB1 4.5 X 4.5 640 IVE 
2 EA FIRE EXIT DEVICE F-25-V-EO-LBR 613 FAL 
2 EA ELECTROMAG LOCK 40 613 SCE 
1 SET ASTRAGAL 9605A 84" DKB NGP 
2 EA SENTRONIC CLOSER 4040SE 24V (PUSH SIDE MOUNT) 689 LCN 
2 EA KICK PLATE 8400 10" X 2" LDW 613 IVE 
2 EA WALL STOP WS407CCV 613 IVE 
1 SET SEALS 2525B BRN NGP 
1   POINT TO POINT WIRING DIAGRAM  SCE 
1 EA PROXENTRY READER PX95 X TR83 BLK SCE 
1   REF MISC SET FOR ACCESS CONTROL 

COMPONENTS 
  

   
CENTRALLY LOCATED CONTROLLER TO POWER MAG LOCKS AND CREDENTIAL READER.  
COORDINATE LOCATION OF CREDENTIAL READER WITH ARCHITECT.  INTERFACE REQUIRED 
WITH FIRE-LIFE SAFETY SYSTEM TO RELEASE ELECTRICAL HOLD OPEN CLOSERS IN THE EVENT 
OF FIRE AND MAG LOCKS.  MAG LOCKS NORMALLY LOCKED UNTIL RELEASED BY CREDENTIAL 
AND HELD OPEN BY CLOSERS. 
 
 
HW SET: 05 
 

3 EA HINGE 3PB1 4.5 X 4.5 613 IVE 
1 EA ONE-SIDED 

DEADBOLT 
JD80 716 DEX 

1 EA PRIVACY LATCHSET J40 TOR 716 DEX 
1 EA DOOR STOP 060 613 IVE 
3 EA SILENCER SR64 GRY IVE 

   
DEADBOLT THUMBTURN TO BE LOCATED ON BEDROOM SIDE OF DOOR.  PRIVACY BUTTON TO 
BE ON DRESSING ROOM SIDE OF DOOR.  USER DEADBOLTS DOOR WHEN DRESSING ROOM NOT 
IN USE.  WHEN USING DRESSING ROOM, USER ENTERS, LOCKS PRIVACY ON OPPOSING DOOR 
FOR PRIVACY.  USER RELEASES PRIVACY BEFORE LEAVING DRESSING ROOM. 
 
 
HW SET: 06 
 

3 EA HINGE 3PB1 4.5 X 4.5 613 IVE 
1 EA PRIVACY LATCHSET J40 TOR 716 DEX 
1 EA DOOR STOP 060 613 IVE 
3 EA SILENCER SR64 GRY IVE 

HW SET: 07 
 

3 EA HINGE 3PB1 4.5 X 4.5 613 IVE 
1 EA DEADBOLT JD60 716 DEX 
1 EA PASSAGE LATCHSET J10 TOR 716 DEX 
1 EA DOOR STOP 060 613 IVE 
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3 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 08 
 

3 EA HINGE 3PB1 4.5 X 4.5 613 IVE 
1 EA KEYED ENTRANCE J54 TOR 716 DEX 
1 EA DOOR STOP 060 613 IVE 
3 EA SILENCER SR64 GRY IVE 

  
 
HW SET: 09 
 

3 EA HINGE 3PB1 4.5 X 4.5 613 IVE 
1 EA PASSAGE LATCHSET J10 TOR 716 DEX 
1 EA DOOR STOP 060 613 IVE 
3 EA SILENCER SR64 GRY IVE 

  
 
HW SET: 10 
 

3 EA HINGE 3PB1 4.5 X 4.5 613 IVE 
1 EA ROLLER LATCH RL32 (TOP MOUNT) 613 IVE 
1 EA DUMMY LEVER J170 TOR 716 DEX 
1 EA DOOR STOP 060 613 IVE 
3 EA SILENCER SR64 GRY IVE 

  
 
HW SET: 11 
 

3 EA HINGE 5BB1HW 5 X 4.5 613 IVE 
1 EA STOREROOM LOCK AL80PD JUP BAA 613 SCH 
1 EA SURFACE CLOSER 4041 REG 695 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 613 IVE 
1 EA WALL STOP WS407CCV 613 IVE 
3 EA SILENCER SR64 GRY IVE 

  
 
 MISCELLANEOUS: 
 

1 EA CONTROLLER CT1000-KLC-PS-EIR-PLC  SCE 
50 EA PROX FOB PF1  SCE 
1 EA CABLE AND 

INTERFACE 
SXPR-CIP-HH  SCE 
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SECTION 09 24 00 - PORTLAND CEMENT PLASTERING (STUCCO) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Exterior portland cement plasterwork (stucco) on metal lath. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show locations and installation of control and expansion joints including plans, 
elevations, sections, details of components, and attachments to other work. 

C. Samples :  For each type of factory-prepared finish coat indicated. 

D. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 PROJECT CONDITIONS 

A. Comply with ASTM C 926 requirements. 

B. Factory-Prepared Finishes:  Comply with manufacturer's written recommendations for environmental 
conditions for applying finishes. 

PART 2 - PRODUCTS 

2.1 METAL LATH 

A. Wire-Fabric Lath: 
1. Woven-Wire Lath:  ASTM C 1032; self-furring, with stiffener wire backing, 1.4 lb/sq. yd. (0.8 

kg/sq. m). 

2.2 ACCESSORIES 

A. General:  Comply with ASTM C 1063 and coordinate depth of trim and accessories with thicknesses and 
number of plaster coats required. 

B. Metal Accessories: 
1. Foundation Weep Screed:  Fabricated from hot-dip galvanized-steel sheet, ASTM A 653/A 653M, 

G60 (Z180) zinc coating. 
2. Cornerite:  Fabricated from metal lath with ASTM A 653/A 653M, G60 (Z180), hot-dip galvanized 

zinc coating. 
3. External-Corner Reinforcement:  Fabricated from metal lath with ASTM A 653/A 653M, G60 (Z180), 

hot-dip galvanized zinc coating. 
4. Cornerbeads:  Fabricated from zinc-coated (galvanized) steel. 

a. Small-nose style; use unless otherwise indicated. 
5. Casing Beads:  Fabricated from zinc-coated (galvanized) steel; square-edged style; with expanded 

flanges. 
6. Control Joints:  Fabricated from zinc-coated (galvanized) steel; one-piece-type, folded pair of 

unperforated screeds in M-shaped configuration; with perforated flanges and removable protective 
tape on plaster face of control joint. 

7. Expansion Joints:  Fabricated from zinc-coated (galvanized) steel; folded pair of unperforated 
screeds in M-shaped configuration; with expanded flanges. 
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2.3 MISCELLANEOUS MATERIALS 

A. Water for Mixing:  Potable and free of substances capable of affecting plaster set or of damaging plaster, 
lath, or accessories. 

B. Fiber for Base Coat:  Alkaline-resistant glass or polypropylene fibers, 1/2 inch (13 mm) long, free of 
contaminants, manufactured for use in portland cement plaster. 

C. Bonding Compound:  ASTM C 932. 

D. Steel Drill Screws:  For metal-to-metal fastening, ASTM C 1002 or ASTM C 954, as required by thickness 
of metal being fastened; with pan head that is suitable for application; in lengths required to achieve 
penetration through joined materials of no fewer than three exposed threads. 

E. Fasteners for Attaching Metal Lath to Substrates:  Complying with ASTM C 1063. 

F. Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch (1.21-mm) 
diameter, unless otherwise indicated. 

2.4 PLASTER MATERIALS 

A. Portland Cement:  ASTM C 150, Type I. 
1. Color for Finish Coats:  White. 

B. Colorants for Job-Mixed Finish Coats:  Colorfast mineral pigments that produce finish plaster color to 
match Architect's sample. 

C. Lime:  ASTM C 206, Type S; or ASTM C 207, Type S. 

D. Sand Aggregate:  ASTM C 897. 
1. Color for Job-Mixed Finish Coats:  White. 

E. Acrylic-Based Finish Coatings:  Factory-mixed acrylic-emulsion coating systems, formulated with colorfast 
mineral pigments and fine aggregates; for use over portland cement plaster base coats.  Include 
manufacturer's recommended primers and sealing topcoats for acrylic-based finishes. 
1. Color:  As selected by Architect from manufacturer's full range. 

2.5 PLASTER MIXES 

A. General:  Comply with ASTM C 926 for applications indicated. 
1. Fiber Content:  Add fiber to base-coat mixes after ingredients have mixed at least two minutes.  

Comply with fiber manufacturer's written instructions for fiber quantities in mixes, but do not exceed 
1 lb of fiber/cu. yd. (0.6 kg of fiber/cu. m) of cementitious materials. 

B. Base-Coat Mixes for Use over Metal Lath:  Scratch and brown coats for three-coat plasterwork as follows: 
1. Portland Cement Mixes: 

a. Scratch Coat:  For cementitious material, mix 1 part portland cement and 0 to 3/4 parts lime.  
Use 2-1/2 to 4 parts aggregate per part of cementitious material. 

b. Brown Coat:  For cementitious material, mix 1 part portland cement and 0 to 3/4 parts lime.  
Use 3 to 5 parts aggregate per part of cementitious material, but not less than volume of 
aggregate used in scratch coat. 

C. Factory-Prepared Finish-Coat Mixes:  For acrylic-based finish coatings, comply with manufacturer's written 
instructions. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful effects caused by 
plastering. 
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B. Prepare solid substrates for plaster that are smooth or that do not have the suction capability required to 
bond with plaster according to ASTM C 926. 

3.2 INSTALLING METAL LATH 

A. Metal Lath:  Install according to ASTM C 1063. 
1. Partition Framing and Vertical Furring:  Install woven-wire lath. 
2. Flat-Ceiling and Horizontal Framing:  Install woven-wire lath. 

3.3 INSTALLING ACCESSORIES 

A. Install according to ASTM C 1063 and at locations indicated on Drawings. 

B. Reinforcement for External Corners: 
1. Install lath-type, external-corner reinforcement at exterior locations. 

C. Control Joints:  Install control joints in specific locations approved by Architect for visual effect as follows: 
1. At horizontal floor lines.  
2. As required to delineate plasterwork into areas (panels) of the following maximum sizes: 

a. Vertical Surfaces:  144 sq. ft. (13.4 sq. m). 
b. Horizontal and other Nonvertical Surfaces:  100 sq. ft. (9.3 sq. m). 

3. At distances between control joints of not greater than 18 feet (5.5 m) o.c. 
4. As required to delineate plasterwork into areas (panels) with length-to-width ratios of not greater 

than 2-1/2:1. 
5. Where control joints occur in surface of construction directly behind plaster. 
6. Where plasterwork areas change dimensions, to delineate rectangular-shaped areas (panels) and 

to relieve the stress that occurs at the corner formed by the dimension change. 

3.4 PLASTER APPLICATION 

A. General:  Comply with ASTM C 926. 

B. Walls; Base-Coat Mix:  Scratch coat for two-coat plasterwork, 3/8 inch (10 mm) thick on concrete masonry. 
1. Portland cement mixes. 

C. Ceilings; Base-Coat Mix:  Scratch coat for two-coat plasterwork, 1/4 inch (6 mm) thick on concrete. 
1. Portland cement mixes. 

D. Acrylic-Based Finish Coatings:  Apply coating system, including primers, finish coats, and sealing 
topcoats, according to manufacturer's written instructions. 

3.5 PLASTER REPAIRS 

A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check cracking, dry outs, 
efflorescence, sweat outs, and similar defects and where bond to substrate has failed. 

END OF SECTION 09 24 00 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Interior gypsum board. 
2. Exterior gypsum board for ceilings and soffits. 
3. Tile backing panels. 
4. Texture finishes. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Samples: 
1. Textured Finishes:  12” x 12” for each textured finish indicated and on same backing indicated for 

Work. 

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. 

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. 

C. Low Emitting Materials:  For ceiling and wall assemblies, provide materials and construction identical to 
those tested in assembly and complying 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." 

2.2 GYPSUM BOARD, GENERAL 

A. Recycled Content of Gypsum Panel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 20 percent. 

B. Regional Materials:  Gypsum panel products shall be manufactured within 500 miles (800 km) of Project 
site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 
miles (800 km) of Project site. 

C. Regional Materials:  Gypsum panel products shall be manufactured within 500 miles (800 km) of Project 
site. 
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2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements, [provide products by the following] [provide 
products by one of the following] [available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following]: 
1. American Gypsum. 
2. CertainTeed Corp. 
3. Georgia-Pacific Gypsum LLC. 
4. Lafarge North America Inc. 
5. National Gypsum Company. 
6. PABCO Gypsum. 
7. Temple-Inland. 
8. USG Corporation. 

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. 
1. Thickness:  1/2 inch (12.7 mm). 
2. Long Edges:  Tapered. 

C. Gypsum Board, Type X:  ASTM C 1396/C 1396M. 
1. Thickness:  5/8 inch (15.9 mm). 
2. Long Edges:  Tapered. 

D. Gypsum Ceiling Board:  ASTM C 1396/C 1396M. 
1. Thickness:  1/2 inch (12.7 mm). 
2. Long Edges:  Tapered. 

2.4 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. Georgia-Pacific Gypsum LLC; DensShield Tile Backer. 

2. Core:  1/2 inch (12.7 mm), regular type. 
3. Mold Resistance:  ASTM D 3273, score of 10. 

B. Water-Resistant Gypsum Backing Board:  ASTM C 1396/C 1396M, with manufacturer's standard edges. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. American Gypsum. 
b. CertainTeed Corp. 
c. Georgia-Pacific Gypsum LLC. 
d. Lafarge North America Inc. 
e. PABCO Gypsum. 
f. Temple-Inland. 
g. USG Corporation. 

2. Core:  1/2 inch (12.7 mm), regular type. 

2.5 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. 

B. Aluminum Trim:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

2.6 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 
1. Interior Gypsum Board:  Paper. 
2. Exterior Gypsum Soffit Board:  Paper. 
3. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 
4. Tile Backing Panels:  As recommended by panel manufacturer. 
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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. 

2.7 AUXILIARY MATERIALS 

A. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to 
continuous substrate. 
1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 
2. Laminating adhesive 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. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing). 
1. Recycled Content of Blankets:  Postconsumer recycled content plus one-half of preconsumer 

recycled content not less than 20 percent. 

D. Acoustical Joint Sealant:  ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings as demonstrated by testing according to ASTM E 90. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Accumetric LLC; BOSS 824 Acoustical Sound Sealant. 
b. Grabber Construction Products; Acoustical Sealant GSC. 
c. Pecora Corporation; [AC-20 FTR] [AIS-919]. 
d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 
e. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

E. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

F. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation." 

2.8 TEXTURE FINISHES 

A. Primer:  As recommended by textured finish manufacturer. 

B. Polystyrene Aggregate Ceiling Finish:  Water-based, job-mixed, polystyrene aggregate finish with flame-
spread and smoke-developed indexes of not more than 25 when tested according to ASTM E 84. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Georgia-Pacific Gypsum LLC; ToughRock Ceiling Textures/Polystyrene. 
b. National Gypsum Company; ProForm Perfect Spray. 
c. USG Corporation; SHEETROCK Ceiling Spray Texture, QT. 

2. Texture:  Medium. 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS 

A. Comply with ASTM C 840. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except 
floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) 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. 

D. Install 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. 
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E. Prefill open joints and damaged surface areas. 

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to 
receive tape. 

G. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840: 
1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile. 
3. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in other Division 09 Sections. 

H. Texture Finish Application:  Prepare and apply primer to gypsum panels and other surfaces receiving 
texture finishes.  Mix and apply finish using powered spray equipment, to produce a uniform texture free of 
starved spots or other evidence of thin application or of application patterns. 

I. Protect adjacent surfaces from drywall compound and texture finishes and promptly remove from floors 
and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

J. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 09 29 00 
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SECTION 09 30 00 - TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Ceramic tile. 
2. Stone thresholds. 
3. Waterproof membrane. 
4. Crack isolation membrane. 
5. Tile backing panels. 
6. Metal edge strips. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Samples: 
1. Each type and composition of tile and for each color and finish required. 
2. Assembled samples, with grouted joints, for each type and composition of tile and for each color 

and finish required. 
3. Stone thresholds in 6-inch (150-mm) lengths. 

1.3 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 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. 

1.4 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. 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. 

PART 2 - PRODUCTS 

2.1 TILE PRODUCTS 

A. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1 for types, 
compositions, and other characteristics indicated. 

B. FloorScore Compliance:  Tile for floors shall comply with requirements of FloorScore Standard. 

C. Low-Emitting Materials:  Tile flooring systems 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." 
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D. Tile Type CTF and CTB:  Factory-mounted unglazed ceramic mosaic tile. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on 

Drawings or comparable product by one of the following: 
a. American Olean; Division of Dal-Tile International Inc. 
b. Crossville, Inc. 
c. Daltile; Division of Dal-Tile International Inc. 
d. Interceramic. 

2. Module Size:  As indicated on drawings. 
3. Thickness:  1/4 inch (6.35 mm). 
4. Face:  Plain with cushion edges. 
5. Surface:  Smooth, without abrasive admixture. 
6. Tile Color and Pattern:  As indicated on drawings.. 
7. Grout Color:  As selected by Architect from manufacturer's full range. 

E. Tile Type QTF:  Unglazed square-edged quarry tile. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on 

Drawings or comparable product by one of the following: 
a. American Olean; Division of Dal-Tile International Inc. 
b. Daltile; Division of Dal-Tile International Inc. 
c. Endicott Tile Ltd.; Endicott Clay Products Co. 
d. Interceramic. 
e. Summitville Tiles, Inc. 

2. Face Size:  As indicated on drawings. 
3. Thickness:  3/8 inch (9.5 mm). 
4. Wearing Surface:  Patterned abrasive. 
5. Tile Color and Pattern:  As indicated on drawings. 
6. Grout Color:  As selected by Architect from manufacturer's full range. 

F. Tile Type CTW:  Glazed wall tile and ceramic mosaic tile. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on 

Drawings or comparable product by one of the following: 
a. American Olean; Division of Dal-Tile International Inc. 
b. Crossville, Inc. 
c. Daltile; Division of Dal-Tile International Inc. 
d. Interceramic. 

2. Module Size:  As indicated on drawings. 
3. Tile Color and Pattern:  As indicated on drawings. 
4. Grout Color:  As selected by Architect from manufacturer's full range. 

2.2 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. 
1. Description:  Uniform, fine- to medium-grained white stone with gray veining. 

2.3 TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. C-Cure; C-Cure Board 990. 
b. Custom Building Products; Wonderboard. 
c. FinPan, Inc.; Util-A-Crete Concrete Backer Board. 
d. USG Corporation; DUROCK Cement Board. 

2. Thickness:  1/2 inch (12.7 mm). 
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2.4 CRACK ISOLATION MEMBRANE 

A. General:  Manufacturer's standard product that complies with ANSI A118.12 for standard performance and 
is recommended by the manufacturer for the application indicated. 

B. Urethane Crack Isolation Membrane and Tile-Setting Adhesive:  One-part, liquid-applied urethane[.][, with 
a VOC content of 65 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24).][, that complies 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."] 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Bostik, Inc.;Hydroment Ultra-Set Advanced. 

2.5 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

B. Dry-Set Portland Cement Mortar (Thin Set):  ANSI A118.1. 
1. For wall applications, provide nonsagging mortar. 

C. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4. 
1. For wall applications, provide nonsagging mortar. 

D. Medium-Bed, Latex-Portland Cement Mortar:  Comply with requirements in ANSI A118.4.  Provide product 
that is approved by manufacturer for application thickness of 5/8 inch (16 mm). 

E. EGP (Exterior Glue Plywood) Latex-Portland Cement Mortar (Thin Set):  ANSI A118.11. 

F. Water-Cleanable, Tile-Setting Epoxy:  ANSI A118.3, with a VOC content of 65 g/L or less when calculated 
according to 40 CFR 59, Subpart D. 

2.6 GROUT MATERIALS 

A. Sand-Portland Cement Grout:  ANSI A108.10. 

B. Standard Cement Grout:  ANSI A118.6. 

C. Polymer-Modified Tile Grout:  ANSI A118.7. 

D. Water-Cleanable Epoxy Grout:  ANSI A118.3. 

2.7 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 Division 07 Section "Joint Sealants" and 
that do not stain stone. 
1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, 

Subpart D. 

B. 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 stone tile joints and other nonporous substrates that are subject to in-service exposures of 
high humidity and extreme temperatures. 

C. 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. 

2.8 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. 
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B. Metal Edge Strips:  Angle or L-shape, nickel silver exposed-edge material. 

C. 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. Bonsal American, an Oldcastle company; Grout Sealer. 
b. Bostik, Inc.; CeramaSeal Grout & Tile Sealer. 
c. C-Cure; Penetrating Sealer 978. 
d. Custom Building Products; Grout and Tile Sealer. 
e. Jamo Inc.; Matte Finish Sealer. 
f. MAPEI Corporation; KER 003, Silicone Spray Sealer for Cementitious Tile Grout. 
g. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer. 
h. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer. 
i. TEC, a subsidiary of H. B. Fuller Company; TA-257 Silicone Grout Sealer. 

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. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives or 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, use factory blended tile 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 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 swimming pool decks. 
d. Tile floors in laundries. 
e. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger. 
f. Tile floors composed of rib-backed tiles. 

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. 
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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. 

F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 
1. Ceramic Mosaic Tile:  1/16 inch (1.6 mm). 
2. Quarry Tile:  1/4 inch (6.35 mm). 
3. Glazed Wall Tile:  1/16 inch (1.6 mm). 

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 Division 07 Section "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). 

J. Metal Edge Strips:  Install [at locations indicated] [where exposed edge of tile flooring meets carpet, wood, 
or other flooring that finishes flush with top of tile] [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 cementitious grout joints in tile floors 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. 

L. Install cementitious backer units and fiber-cement underlayment and treat joints according to 
ANSI A108.11 and manufacturer's written instructions for type of application indicated.  Use latex-portland 
cement mortar for bonding material unless otherwise directed in manufacturer's written instructions. 

M. 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. 

N. 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. 

3.4 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 
1. Tile Installation F112:  Cement mortar bed (thickset) bonded to concrete; TCA F112. 

a. Thin-Set Mortar for Cured-Bed Method:  Dry-set or Latex- portland cement mortar. 
b. Grout:  ANSI A118.6 or A118.7. 

B. Interior Wall and Ceiling Installations, Wood Studs or Furring: 
1. Tile Installation W221:  Cement mortar bed (thickset) on metal lath over waterproof membrane; 

TCA W221. 
a. Bond Coat/Thin-Set Mortar:  Latex- portland cement mortar. 
b. Grout:  Polymer-modified sanded grout. 

END OF SECTION 09 30 00 
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Resilient base. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples but not less than 
12 inches (300 mm) long, of each resilient product color, texture, and pattern required. 

C. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 QUALITY ASSURANCE 

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. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive resilient 
products. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer. 

C. Install resilient products after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE  (RB) 

A. Resilient Base: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Allstate Rubber Corp.; Stoler Industries. 
b. Armstrong World Industries, Inc. 
c. Burke Mercer Flooring Products; Division of Burke Industries, Inc. 
d. Endura Rubber Flooring; Division of Burke Industries, Inc. 
e. Estrie Products International; American Biltrite (Canada) Ltd. 
f. Flexco, Inc. 
g. Johnsonite. 
h. Mondo Rubber International, Inc. 
i. Musson, R. C. Rubber Co. 
j. Nora Rubber Flooring; Freudenberg Building Systems, Inc. 
k. PRF USA, Inc. 
l. Roppe Corporation, USA. 
m. VPI, LLC; Floor Products Division. 

B. Resilient Base Standard:  ASTM F 1861. 
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1. Material Requirement:  Type TS (rubber, vulcanized thermoset). 
2. Manufacturing Method:  Group I (solid, homogeneous). 
3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.125 inch (3.2 mm). 

D. Height:  6 inches (153 mm). 

E. Lengths:  Coils in manufacturer's standard length. 

F. Outside Corners:  Preformed. 

G. Inside Corners:  Preformed. 

H. Finish:  Satin. 

I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 
hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 
conditions indicated. 
1. Use adhesives that comply with the following limits for VOC content when calculated according to 

40 CFR 59, Subpart D (EPA Method 24): 
a. Cove Base Adhesives:  Not more than 50 g/L. 
b. Rubber Floor Adhesives:  Not more than 60 g/L. 

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect 
exposed edges of tiles, and in maximum available lengths to minimize running joints. 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by resilient stair tread 
manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and 
remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install resilient products until they are same temperature as the space where they are to be 
installed. 
1. Move resilient products and installation materials into spaces where they will be installed at least 48 

hours in advance of installation. 

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation. 

3.2 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 practicable without gaps at seams and with tops of adjacent 
pieces aligned. 
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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. 

3.3 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout 
length of each piece.  Install reducer strips at edges of carpet and resilient floor covering that would 
otherwise be exposed. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient products. 

B. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from resilient stair treads before 
applying liquid floor polish. 
1. Apply two coat(s). 

C. Cover resilient products until Substantial Completion. 

END OF SECTION 09 65 13 
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SECTION 09 65 16 - RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Vinyl sheet floor covering, with backing. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Samples:  In manufacturer's standard size, but not less than 6-by-9-inch (150-by-230-mm) sections of 
each different color and pattern of floor covering required. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive floor 
coverings. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer. 

C. Close spaces to traffic during floor covering installation. 

D. Close spaces to traffic for 48 hours after floor covering installation. 

E. Install floor coverings after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Resilient sheet flooring shall comply with requirements of FloorScore Standard. 

B. Low-Emitting Materials:  Flooring 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." 

2.2 VINYL SHEET FLOOR COVERING RSF 

A. Products:  Subject to compliance with requirements, provide one of the following: 
1. Armstrong World Industries, Inc.; Starstep. 
2. Congoleum Corporation;  Xclusive. 
3. Mannington Mills, Inc.; Best-Realistique. 

B. Vinyl Sheet Floor Covering with Backing:  ASTM F 1303. 
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1. Type (Binder Content):  Type I, minimum binder content of 90 percent. 
2. Wear-Layer Thickness:  Grade 1. 
3. Overall Thickness:  As standard with manufacturer. 
4. Interlayer Material:  Foamed plastic. 
5. Backing Class:  Class A (fibrous). 

C. Wearing Surface:  Embossed. 

D. Sheet Width:  As standard with manufacturer. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors. 

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 manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor covering and substrate 
conditions indicated. 
1. Adhesives shall have a VOC content of not more than 50 g/L when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 
2. Adhesives 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." 

C. Integral-Flash-Cove-Base Accessories: 
1. Cove Strip:  1-inch (25-mm) radius provided or approved by manufacturer. 
2. Cap Strip:  Square metal, vinyl, or rubber cap provided or approved by manufacturer. 
3. Corners:  Metal inside and outside corners and end stops provided or approved by manufacturer. 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of floor coverings. 

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 manufacturer.  Do 
not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with 
installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer.  Proceed with installation only 
after substrates pass testing. 
a. Perform anhydrous calcium chloride test, 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, ASTM F 2170.  Proceed with installation 
only after substrates have a maximum relative humidity level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and 
remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor coverings until they are same temperature as space where they are to be installed. 
1. Move floor coverings and installation materials into spaces where they will be installed at least 48 

hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by floor coverings immediately before installation. 
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3.2 FLOOR COVERING INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor coverings. 

B. Unroll floor coverings and allow them to stabilize before cutting and fitting. 

C. Lay out floor coverings as follows: 
1. Maintain uniformity of floor covering direction. 
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 inches 

(152 mm) away from parallel joints in floor covering substrates. 
3. Match edges of floor coverings for color shading at seams. 
4. Avoid cross seams. 

D. Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, and door frames. 

E. Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 

F. Maintain reference markers, holes, or openings that are in place or marked for future cutting by repeating 
on floor coverings as marked on substrates.  Use chalk or other nonpermanent marking device. 

G. Adhere floor coverings 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. 

H. Integral-Flash-Cove Base:  Cove floor coverings 6 inches (152 mm) up vertical surfaces.  Support floor 
coverings at horizontal and vertical junction by cove strip.  Butt at top against cap strip. 
1. Install metal corners at inside and outside corners. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor covering. 

B. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor covering before applying 
liquid floor polish. 
1. Apply two coat(s). 

C. Cover floor coverings until Substantial Completion. 

END OF SECTION 09 65 16 
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SECTION 09 65 19 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Solid vinyl floor tile. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Samples:  Full-size units of each color and pattern of floor tile required. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive floor tile. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer. 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Resilient tile flooring shall comply with requirements of FloorScore Standard. 

B. Low-Emitting Materials:  Flooring 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." 

2.2 SOLID VINYL FLOOR TILE   LVT 

A. Products:  Subject to compliance with requirements, [provide the following] [provide one of the following] 
[available products that may be incorporated into the Work include, but are not limited to, the following]: 
1. Armstrong World Industries, Inc.;  Luxury Vinyl Tile, Natural Creations Arbor Art. 
2. Burke Mercer Flooring Products, Division of Burke Industries Inc.; Burke Luxury Vinyl Tile.. Fine 

Grain Wood 
3. Centiva, Event Plank 
4. Roppe Corporation, USA;  Wood Naturals. 
5. TOLI International; Tiles and Planks, Lightwood. 
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B. Thickness:  0.125 inch (3.2 mm). 

C. Size:  6 by 36 inches (152 by 914 mm). 

D. Colors and Patterns:  Match Architect's sample. 

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 manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate conditions 
indicated. 

C. FloorScore Compliance:  Resilient tile flooring shall comply with requirements of FloorScore Standard. 
1. Adhesives shall comply with the following limits for VOC content when calculated according to 

40 CFR 59, Subpart D (EPA Method 24): 
a. VCT and Asphalt Tile Adhesives:  Not more than 50 g/L. 
b. Rubber Floor Adhesives:  Not more than 60 g/L. 

2. Adhesives 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." 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products. 

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 manufacturer.  Do 
not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with 
installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by floor covering manufacturer and as follows.  
Proceed with installation only after substrates pass testing. 
a. Perform anhydrous calcium chloride test, 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, ASTM F 2170.  Proceed with installation 
only after substrates have a maximum 75% relative humidity level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and 
remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until they are same temperature as space where they are to be installed. 
1. Move resilient products and installation materials into spaces where they will be installed at least 48 

hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation. 

3.2 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 
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B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles at 
opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less 
than one-half tile at perimeter. 
1. Lay tiles square with room axis. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles. 
1. Lay tiles with grain running in one direction. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including 
built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles to center 
of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating 
on floor tiles as marked on substrates.  Use chalk or other nonpermanent, nonstaining marking device. 

G. Adhere floor tiles to flooring 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. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile. 

B. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces before applying 
liquid floor polish. 
1. Apply two coat(s). 

C. Cover floor tile until Substantial Completion. 

END OF SECTION 09 65 19 
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SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes modular, textured pattern loop carpet tile. 

B. Related Sections: 
1. Division 01 Section "Allowances" for unit price allowance for carpet material. 

2. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 
goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Samples:  For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the International Certified 
Floorcovering Installers Association at the Commercial II certification level. 

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. 

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, 

dimensional stability, excess static discharge, loss of tuft bind strength, loss of face fiber, and 
delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 CARPET TILE - CPT 
 

A. Final selection of carpet materials will be selected by the Architect. Cost for carpet materials shall be 
included in Allowance No. 1. See Section 012100 – Allowances. 
1. The allowance includes the cost of carpeting material only. Contractor shall determine the 

quantities of carpeting and multiply by the unit-cost allowance.  
2. The allowance does not include installation, floor preparation, installation materials accessories, 

etc. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based formulation 
provided or recommended by carpet tile manufacturer. 

B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit products and 
subfloor conditions indicated, that complies with flammability requirements for installed carpet tile and is 
recommended by carpet tile manufacturer for releasable installation. 
1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24). 
2. Adhesives 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." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

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. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Preparation:  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. 

E. Installation:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's 
written installation instructions. 

F. Installation Method:  [As recommended in writing by carpet tile manufacturer] [Glue down; install every tile 
with full-spread, releasable, pressure-sensitive adhesive] [Partial glue down; install periodic tiles with 
releasable, pressure-sensitive adhesive] [Free lay; install carpet tiles without adhesive]. 

G. Maintain dye lot integrity.  Do not mix dye lots in same area. 

H. 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. 

I. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, 
alcoves, and similar openings. 

J. 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. 
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K. Install pattern parallel to walls and borders. 

L. Perform the following operations immediately after installing carpet tile: 
1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner recommended 

by carpet tile manufacturer. 
2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

M. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations." 

END OF SECTION 09 68 13 
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SECTION 09 91 13 – EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the following interior and 
exterior substrates: 
1. Steel. 
2. Galvanized metal. 
3. Wood. 
4. Gypsum board. 

B. This Section includes surface preparation and the application of wood finishes on the following substrates: 
1. Exterior exposed dimensional lumber (Rough Carpentry) 
2. Exterior exposed engineered lumber (Rough Carpentry) 
3. Interior dressed lumber (Finish Carpentry) 

C. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each finish and for each color and texture required. 

C. Product List:  Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 

D. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 
1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List." 
2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting 

Specification Manual" for products and paint systems indicated. 

B. Mockups:  Apply benchmark samples 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. 
a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 

2. Apply benchmark samples after permanent lighting and other environmental services have been 
activated. 

3. Final approval of color selections will be based on benchmark samples. 
a. If preliminary color selections are not approved, apply additional benchmark samples of 

additional colors selected by Architect at no added cost to Owner. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as materials 
applied and that are packaged for storage and identified with labels describing contents. 
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1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. (3.8 L) of each material and color 
applied. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. 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. 

B. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that 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: 
1. Flat Paints, Coatings, and Primers:  VOC content of not more than 50 g/L. 
2. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L. 
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 g/L. 
4. Floor Coatings:  VOC not more than 100 g/L. 
5. Shellacs, Clear:  VOC not more than 730 g/L. 
6. Shellacs, Pigmented:  VOC not more than 550 g/L. 
7. Flat Topcoat Paints:  VOC content of not more than 50 g/L. 
8. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L. 
9. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 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. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L. 
14. Dry-Fog Coatings:  VOC content of not more than 400 g/L. 
15. Zinc-Rich Industrial Maintenance Primers:  VOC content of not more than 340 g/L. 
16. Pre-Treatment Wash Primers:  VOC content of not more than 420 g/L. 

C. Chemical Components of Field-Applied Interior Paints and Coatings:  Provide topcoat paints and anti-
corrosive and anti-rust paints applied to ferrous metals that comply with the following chemical restrictions; 
these requirements do not apply to paints and coatings that are applied in a fabrication or finishing shop: 
1. Aromatic Compounds:  Paints and coatings shall not contain more than 1.0 percent by weight of 

total aromatic compounds (hydrocarbon compounds containing one or more benzene rings). 
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. 
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w. Toluene (methylbenzene). 
x. 1,1,1-trichloroethane. 
y. Vinyl chloride. 

D. Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - PRIMEREXECUTION 

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 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. Wood:  15 percent. 
4. Gypsum Board:  12 percent. 
5. Plaster:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry. 
1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting 
Specification Manual" applicable to substrates indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 
1. Remove incompatible primers and reprime substrate with compatible primers as required to 

produce paint systems indicated. 

C. 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. 

D. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and occupied spaces 
including, but not limited to, the following: 
1. Mechanical Work: 

a. Uninsulated metal piping. 
b. Uninsulated plastic piping. 
c. Pipe hangers and supports. 
d. Tanks that do not have factory-applied final finishes. 
e. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets. 
f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other 

paintable jacket material. 
g. Mechanical equipment that is indicated to have a factory-primed finish for field painting. 

2. Electrical Work: 
a. Switchgear. 
b. Panelboards. 
c. Electrical equipment that is indicated to have a factory-primed finish for field painting. 

E. 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. 

F. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces. 
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3.3 EXTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 
1. Alkyd System:  MPI INT 5.1E. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior alkyd (gloss). 

B. Galvanized-Metal Substrates: 
1. Alkyd System:  MPI INT 5.3C. 

a. Prime Coat:  Cementitious galvanized-metal primer. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior alkyd (gloss). 

C. Wood Panel Substrates:  Including painted plywood. 
1. Institutional Low-Odor/VOC Latex System:  MPI INT 6.4T. 

a. Prime Coat:  Interior latex-based wood primer. 
b. Intermediate Coat:  Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (semigloss). 

D. Gypsum Board Substrates: 
1. Institutional Low-Odor/VOC Latex System:  MPI INT 9.2M. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (eggshell) (semigloss). 

3.4 EXTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Exposed Engineered Lumber and Rough Carpentry Substrates: 
1. Solid-Color Latex Stain System:  MPI EXT 6.2B. 

a. Prime Coat:  Exterior alkyd wood primer. 
b. Two Stain Coats:  Exterior, solid-color latex stain. 

2. Semitransparent Stain System:  MPI EXT 6.2L. 
a. Two Stain Coats:  Exterior semitransparent stain (solvent based). 

3.5 EXTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Finish Carpentry Substrates: 
1. Polyurethane Varnish Over Stain System:  MPI INT 6.3E. 

a. Stain Coat:  Interior wood stain (semitransparent). 
b. Three Finish Coats:  Interior, oil-modified, clear urethane (satin) or (gloss). 

END OF SECTION 09 91 00 
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SECTION 09 91 23 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the following interior 
substrates: 
1. Concrete. 
2. Steel. 
3. Galvanized metal. 
4. Wood. 
5. Gypsum board. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each finish and for each color and texture required. 

C. Product List:  Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 

D. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 
1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List." 
2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting 

Specification Manual" for products and paint systems indicated. 

B. Mockups:  Apply benchmark samples 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. 
a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 

2. Apply benchmark samples after permanent lighting and other environmental services have been 
activated. 

3. Final approval of color selections will be based on benchmark samples. 
a. If preliminary color selections are not approved, apply additional benchmark samples of 

additional colors selected by Architect at no added cost to Owner. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as materials 
applied and that are packaged for storage and identified with labels describing contents. 
1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. (3.8 L) of each material and color 

applied. 
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PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. 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. 

B. Colors:  As selected by Architect from manufacturer's full range. 

2.2 PRIMERS/SEALERS 

A. Interior Latex Primer/Sealer:  MPI #50. 
1. VOC Content:  E Range of E2. 

B. Interior Alkyd Primer/Sealer:  MPI #45. 
1. VOC Content:  E Range of E2. 

C. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint systems 
indicated. 

2.3 METAL PRIMERS 

A. Alkyd Anticorrosive Metal Primer:  MPI #79. 
1. VOC Content:  E Range of E2. 

B. Quick-Drying Alkyd Metal Primer:  MPI #76. 
1. VOC Content:  E Range of E2. 

C. Rust-Inhibitive Primer (Water Based):  MPI #107. 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 2. 

D. Waterborne Galvanized-Metal Primer:  MPI #134. 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 2. 

2.4 WOOD PRIMERS 

A. Interior Latex-Based Wood Primer:  MPI #39. 
1. VOC Content:  E Range of E2. 

2.5 LATEX PAINTS 

A. Interior Latex (Flat):  MPI #53 (Gloss Level 1). 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 1.5. 

B. Interior Latex (Low Sheen):  MPI #44 (Gloss Level 2). 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 2. 

C. Interior Latex (Eggshell):  MPI #52 (Gloss Level 3). 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 2. 

D. Interior Latex (Satin):  MPI #43 (Gloss Level 4). 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 2. 



 

TRAINING HOUSING  INTERIOR PAINTING 
USOR - DSBVI  09 91 23 - 3 

E. Interior Latex (Semigloss):  MPI #54 (Gloss Level 5). 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 3. 

F. Interior Latex (Gloss):  MPI #114 (Gloss Level 6, except minimum gloss of 65 units at 60 deg). 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 3. 

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 work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows: 
1. Wood:  15 percent. 
2. Gypsum Board:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry. 
1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting 
Specification Manual" applicable to substrates indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 
1. Remove incompatible primers and reprime substrate with compatible primers as required to 

produce paint systems indicated. 

C. 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. 

D. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and occupied spaces 
including, but not limited to, the following: 
1. Mechanical Work: 

a. Uninsulated metal piping. 
b. Uninsulated plastic piping. 
c. Pipe hangers and supports. 
d. Tanks that do not have factory-applied final finishes. 
e. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets. 
f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other 

paintable jacket material. 
g. Mechanical equipment that is indicated to have a factory-primed finish for field painting. 

2. Electrical Work: 
a. Switchgear. 
b. Panelboards. 
c. Electrical equipment that is indicated to have a factory-primed finish for field painting. 

E. 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. 

F. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces. 
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3.3 INTERIOR PAINTING SCHEDULE 

A. Concrete Floors: 
1. Epoxy Floor Paint: 

a. Two Coats: ready-to-use, water based, acrylic-epoxy blend. 

B. Steel Substrates: 
1. Quick-Drying Enamel System:  MPI INT 5.1A. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Quick-drying enamel matching topcoat. 
c. Topcoat:  Quick-drying enamel. 

2. Water-Based Dry-Fall System:  MPI INT 5.1C. 
a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Topcoat:  Waterborne dry fall. 

C. Galvanized-Metal Substrates: 
1. Water-Based Dry-Fall System:  MPI INT 5.3H. 

a. Prime Coat:  Waterborne dry fall. 
b. Topcoat:  Waterborne dry fall. 

2. Latex Over Waterborne Primer System:  MPI INT 5.3J. 
a. Prime Coat:  Waterborne galvanized-metal primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex. 

D. Wood Panel Substrates:  Including painted plywood. 
1. Latex System:  MPI INT 6.4R. 

a. Prime Coat:  Interior latex-based wood primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex. 

E. Gypsum Board Substrates: 
1. Latex System:  MPI INT 9.2A. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex. 

END OF SECTION 09 91 23 
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SECTION 09 93 00 - STAINING AND TRANSPARENT FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of wood finishes on the following substrates: 
1. Exterior Substrates: 

a. Exposed glue-laminated beams and columns. 
b. Dressed lumber (finish carpentry). 

2. Interior Substrates: 
a. Dressed lumber (finish carpentry). 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each finish and for each color and texture required. 

C. Product List:  Printout of MPI's current "MPI Approved Products List" for each product category specified in 
Part 2, with the product proposed for use highlighted. 

D. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 
1. Products:  Complying with MPI standards indicated and listed in its "MPI Approved Products List." 
2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting 

Specification Manual" for products and finish systems indicated. 

B. Mockups:  Apply benchmark samples of each finish system indicated and each color 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 type of 

finish system and substrate. 
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 stain color selections will be based on benchmark samples. 
a. If preliminary stain color selections are not approved, apply additional benchmark samples 

of additional stain colors selected by Architect at no added cost to Owner. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as materials 
applied and that are packaged for storage and identified with labels describing contents. 
1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. (3.8 L) of each material and color 

applied. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Material Compatibility: 



 

TRAINING HOUSING  STAINING AND TRANSPARENT FINISHING 
USOR - DSBVI  09 93 00 - 2 

1. Provide materials for use within each finish 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 finish system, provide products recommended in writing by manufacturers of 
topcoat for use in finish system and on substrate indicated. 

B. Stain Colors:  As selected by Architect from manufacturer's full range. 

2.2 WOOD FILLERS 

A. Wood Filler Paste:  MPI #91. 
1. VOC Content:  E Range of E2. 

2.3 PRIMERS AND SEALERS 

A. Lacquer Sanding Sealer:  MPI #84. 
1. VOC Content:  E Range of E2. 

2.4 STAINS 

A. Exterior Semitransparent Stain (Solvent Based):  MPI #13. 
1. VOC Content:  E Range of E2. 

B. Exterior Solid-Color Stain (Solvent Based):  MPI #14. 
1. VOC Content:  E Range of E2. 

C. Exterior, Solid-Color Latex Stain:  MPI #16. 
1. VOC Content:  E Range of E2. 

D. Stain for Wood Decks:  MPI #33. 
1. VOC Content:  E Range of E3. 

E. Interior Wood Stain (Semitransparent):  MPI #90. 
1. VOC Content:  E Range of E2. 

2.5 VARNISHES 

A. Exterior Varnish (Semigloss):  MPI #30, Gloss Level 5. 
1. VOC Content:  E Range of E1. 

B. Interior Varnish (Semigloss):  MPI #74, Gloss Level 5, alkyd type. 
1. VOC Content:  E Range of E2. 

C. Exterior Marine Spar Varnish (Gloss):  MPI #28, Gloss Level 7. 
1. VOC Content:  E Range of E1. 

2.6 LACQUERS 

A. Lacquer (Clear Satin):  MPI #85, Gloss Level 4. 
1. VOC Content:  E Range of E2. 

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 work. 
1. Maximum Moisture Content of Wood Substrates:  15 percent when measured with an electronic 

moisture meter. 
2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes. 
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3. Begin finish application only after unsatisfactory conditions have been corrected and surfaces are 
dry. 

4. Beginning application of finish system constitutes Contractor's acceptance of substrate and 
conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting 
Specification Manual" applicable to substrates indicated. 

B. Apply wood filler paste to open-grain woods, as defined in "MPI Architectural Painting Specification 
Manual," to produce smooth, glasslike finish. 

C. Protect work of other trades against damage from finish application.  Correct damage 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 finished 
wood surfaces. 

3.3 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Finish Carpentry Substrates: 
1. Alkyd Varnish Over Stain and Sealer System:  MPI INT 6.3D. 

a. Stain Coat:  Interior wood stain (semitransparent). 
b. Seal Coat:  Alkyd sanding sealer. 
c. Two Finish Coats:  Interior varnish. 

2. Alkyd Varnish Over Sealer System:  MPI INT 6.3J. 
a. Seal Coat:  Alkyd sanding sealer. 
b. Two Finish Coats:  Interior varnish. 

3. Lacquer Over Stain and Sealer System:  MPI INT 6.3F. 
a. Stain Coat:  Interior wood stain (semitransparent). 
b. Seal Coat:  Lacquer sanding sealer. 
c. Two Finish Coats:  Lacquer (clear). 

4. Lacquer Over Sealer System:  MPI INT 6.3H. 
a. Seal Coat:  Lacquer sanding sealer. 
b. Two Finish Coats:  Lacquer (clear). 
 

END OF SECTION 09 93 00 
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SECTION 10 18 50 - SHOWER AND BATH ENCLOSURES 
 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A. Frameless shower enclosure. 

1.2  RELATED SECTIONS 

A.  Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 
goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding this 
project. 

B.  Division 07 Section “Joint Sealants” for caulking requirements. 

C. Division 12 Section “Simulated Stone” for adjoining and abutting substrates. 

1.3  REFERENCES 

A. American Society of Testing and Materials (ASTM) B221 - Standard Specification for Aluminum - Alloy 
Extruded Bars, Rods, Wires, Shapes and Tubes. 

B. American Society of Testing and Materials (ASTM) B455 - Standard Specification for Copper-Zinc-
Lead Alloy (Leaded-Brass) Extruded Shapes. 

C. American Society of Testing and Materials (ASTM) C 1048 -  Standard Specification for Heat-Treated 
Flat GlassKind HS, Kind FT Coated and Uncoated Glass. 

1.4  SUBMITTALS 
   

A.  LEED Submittals 
1.  Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 

C. Shop Drawings: Indicate opening dimensions and required tolerances, jamb connection details, 
anchorage spacing, hardware locations, installation details, and special conditions. 

D. Selection Samples:  For each finish product specified, two complete sets of color chips representing 
manufacturer's full range of available colors and patterns. 

E. Verification Samples:  For each finish product specified, two samples, minimum size 6 inches (150 
mm) square, representing actual product, color, and patterns. 

F. Closeout Submittals: Operation and Maintenance Data. 

1.5  QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company engineering and fabrication of shower enclosures for a 
minimum of 15 years. 

B. Installer Qualifications: Company experienced in manufacturer's products. 

C. Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application 
workmanship. 
1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until workmanship, color, and sheen are approved by 

Architect. 
3. Refinish mock-up area as required to produce acceptable work. 
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1.6  DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in 
accordance with requirements of local authorities having jurisdiction. 

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. 

PART  2  PRODUCTS 

2.1  FRAMELESS ENCLOSURES 

A. Product: Frameless: 
1. Construction: Frameless concealed gasket pivoted door with top and bottom receiver rails 

unless noted otherwise. 
2. Rail Material: Brass Alloy 385 (ASTM B455). 
3.  Glass Thickness: 1/2 inch (13 mm). 
4. Glass Finish: Clear. 
5.  Door Hardware: Pull/handle both sides with cam action pivots. Metal retainer gasket/water dam 

door threshold. 
6. Pull: Standard 6 inches (152 mm) antique bronze. 

B. Aluminum Finish: 6463-T5 Aluminum alloy. 
1. Finish: Antique Bronze. 

PART  3  EXECUTION 

3.1  INSTALLATION 

A. Install door assembly in accordance with manufacturer's instructions. 

B. Anchor to adjacent construction without distortion or stress. 

C. Fit and align door assembly including hardware, level and plumb, to provide smooth operation. 

3.2  ADJUSTING 

A. Adjust doors to operate smoothly throughout full operating range. 

3.3  DEMONSTRATION 

A. Demonstrate proper operation and maintenance to Owner. 
 
 
END OF SECTION 10 18 50 
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SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Public-use washroom accessories. 
2. Public-use shower room accessories. 
3. Private-use bathroom accessories. 
4. Healthcare accessories. 
5. Warm-air dryers. 
6. Childcare accessories. 
7. Underlavatory guards. 
8. Custodial accessories. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

C. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

D. Owner-Furnished Material:  <Insert product>. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. 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. 

C. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty:  Sample of special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

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. 

1.6 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. 
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PART 2 - PRODUCTS 

2.1 PRIVATE-USE BATHROOM ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Bobrick Washroom Equipment, Inc. 
2. Franklin Brass by Liberty Hardware Manufacturing Corporation; a Masco company. 
3. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
4. Ginger; a Masco company. 
5. Seachrome Corporation. 
6. Tubular Specialties Manufacturing, Inc. 

B. Toilet Tissue Dispenser:  (1 per toilet) 
1. Description:  Single-roll dispenser. 
2. Mounting:  Surface mounted. 
3. Capacity:  Designed for 4-1/2- or 5-inch- (114- or 127-mm-) diameter tissue rolls. 
4. Material and Finish:  Solid antique bronze. 

C. Shower Curtain Rod: (1 at tubs without shower doors. 
1. Outside Diameter:  1-1/4 inches (32 mm). 
2. Mounting:  Flanges with exposed fasteners. 
3. Rod Material and Finish:  Solid antique bronze. 
4. Flange Material and Finish:  Solid antique bronze. 
5. Accessories:  Integral chrome-plated brass glide hooks. 

D. Robe Hook:  (1 per bath area) 
1. Description:  Double-prong unit. 
2. Material and Finish:   Solid antique bronze 

E. Towel Bar:  (1 per bath area and 1 per dressing area) 
1. Description:  3/4-inch- (19-mm-) round tube with circular end brackets. 
2. Mounting:  Flanges with concealed fasteners. 
3. Length:  24 inches (610 mm). 
4. Material and Finish:   Solid antique bronze 

F. Towel Ring:  (1 per sink) 
1. Description:  Round tube with circular end brackets. 
2. Mounting:  Flanges with concealed fasteners. 
3. Material and Finish:   Solid antique bronze 

G. Grab Bar:  (As shown on drawings) 
1. Mounting:  Flanges with concealed fasteners. 
2. Material:  Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish:  Smooth, No. 4 finish (satin). 
3. Outside Diameter:  1-1/4 inches (32 mm). 
4. Configuration and Length:  As indicated on Drawings. 

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. 

END OF SECTION 10 28 00 
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SECTION 10 56 23 - WIRE CLOSET SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Ventilated wire storage shelving. 
2. Clothes hanging rails. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.3 DELIVERY, STORAGE AND HANDLING 

A. Comply with instructions and recommendations of manufacturer for special delivery, storage, and handling 
requirements. 

B. Store shelving in a manner to avoid significant or permanent damage of shelves. 

1.4 WARRANTY 

A. Manufacturer’s warranty for 10 years against defects in material and workmanship under conditions of 
normal use. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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. Rubbermaid Home Products 
2. Schulte Corp. 

2.2 COMPONENTS 

A. Rods:  All rods shall be Grade “C” Cold-drawn rod conforming to ASTM A29, Grade C1008, and 100,000 
PSI tensile strength. 
1. Front Rods:  0.306 inch diameter. 
2. Back Rods:  0.243 inch diameter. 
3. Hanging Rails: Heavy-duty steel, .079 inch (2.0 mm) grade 1008, coated with non-stick epoxy 

coating.  Attach to brackets at 12 to 16 inches o.c. 
4. Mesh shall be on 1/2” increments. 

2.3 MATERIALS 

A. Steel Wire:  ASTM A 510 (ASTM A 510M). 

B. All steel wire shall be resistance welded at intersections of cross deck wires spaced at 1" increments and 
trimmed smooth. 
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2.4 FINISHES 

A. Material shall be cleaned and covered with an iron phosphate coating to ensure proper bond with finish 
coat. 

B. Finish all ventilated wire shelving with baked-on non-toxic and environmentally friendly epoxy coating. 

C. Finish coat shall consist of a continuous 3-5 mil epoxy-polyester hybrid powder coating 

2.5 MOUNTING HARDWARE 

A. Brackets: Heavy-duty steel, .065 inch (1.6 mm) grade 1008, coated with a non-stick epoxy coating. 

B. Manufacturer’s standard mounting components. 

C. Support braces are required for 36" to 42" span. 

D. Back clips shall be mounted on 12" increments beginning 1-1/2" to 2" from side wall. 

2.6 FABRICATION 

A. General:  Fabricate ventilated wire storage shelving square, rigid, flat, and free of dents or distortion. 
Fabricate connections to form a rigid structure, free of buckling and warping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation until substrates and supporting structure and concealed blocking have been 
properly installed. 

B. If support preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation 
before proceeding. 

C. Prepared spaces are sized and located in accordance with shop drawings. 

D. Framing, reinforcement and anchoring devices are correct type and are located in accordance with shop 
drawings.  

3.2 PREPARATION 

A. Layout scheduled components prior to installation to verify wall to wall and floor to ceiling heights, widths, 
plumb and flatness of surfaces. 

B. Prepare anchor locations and select anchor types using the methods recommended by the manufacturer 
for achieving the best result for the substrate under the project conditions. 

3.3 INSTALLATION 

A. Can be installed in any substrate in accordance with manufacturer's instructions. 

B. Install components true to line, square with adjacent components with drawer glides and working hardware 
operating smoothly without binding, or gaps when closed. 

3.4 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

END OF SECTION 10 56 23 
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SECTION 11 31 00 - RESIDENTIAL APPLIANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Kitchen ranges. 
2. Kitchen exhaust ventilation. 
3. Kitchen microwave ovens 
4. Kitchen refrigerators. 
5. Laundry appliances. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Samples:  For each exposed product and for each color and texture. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Field quality-control reports. 

C. Warranties:  Sample of special warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer for installation and 
maintenance of units required for this Project. 

1.6 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
residential appliances or components that fail in materials or workmanship within specified warranty 
period. 
1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 RANGES 

A. Electric Ranges:  Slide-in range with one oven(s) and complying with AHAM ER-1. 
1. Electric Burner Elements:  Four, radiant-type burners. 
2. Anti-Tip Device:  Manufacturer's standard. 
3. Material:  Stainless steel with manufacturer's standard ceramic-glass cooktop. 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. KitchenAid Model No. KERS205TSS. 
2. Whirlpool Model No. WFE361LV. 

2.2 KITCHEN EXHAUST VENTILATION 

A. Overhead Exhaust Hoods: 
1. Type:  Under-cabinet design exhaust-hood system. 
2. Exhaust Fan:  Built into hood and with manufacturer's standard capacity. 

a. Venting:  Vented to outside through roof, see mechanical drawings. 
3. Finish:  Stainless steel. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. KitchenAid Model No. KHTU100KSS. 
2. Whirlpool Model No. UXT5330ADS. 

2.3 MICROWAVE OVENS 

A. Microwave Ovens: 
1. Mounting:  Countertop. 
2. Capacity:  .9 cu. ft. 
3. Easy-to-use Instructive Talking Feature. 
4. Microwave Power Rating:  900 W. 
5. Material:  Stainless steel. 

B. Basis-of-Design Product:  Hamilton Beach Model No. 87108 

2.4 REFRIGERATOR/FREEZERS 

A. Refrigerator/Freezer:  Two-door, side-by-side refrigerator/freezer and complying with AHAM HRF-1. 
1. Type:  Freestanding. 
2. Storage Capacity: 

a. Refrigeration/Freezer Compartment Volume:  25.0 cu. ft.. 
3. General Features: 

a. Dispenser in door for ice and cold water. 
b. Interior light in refrigeration compartment. 
c. Automatic defrost. 
d. Interior light in freezer compartment. 
e. Automatic icemaker and storage bin. 

4. Energy Performance, ENERGY STAR:  Provide appliances that qualify for the EPA/DOE ENERGY 
STAR product labeling program. 

5. Front Panel(s):  Stainless steel. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Frigidaire Model No. RS6HF6JSB 
2. GE Model GSH25JSXSS 
3. Whirlpool Model No. ED5FHAXVS. 

2.5 DISHWASHERS 

A. Dishwasher:  Complying with AHAM DW-1 and ASSE 1006. 
1. Type:  Built-in undercounter. 
2. Energy Performance, ENERGY STAR:  Provide appliances that qualify for the EPA/DOE ENERGY 

STAR product labeling program. 
3. Front Panel:  Stainless steel. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Frigidaire Model No. FDB1050REC. 
2. GE Model GSD3900LWW. 
3. Kitchenaid Model No. KUDK031T. 
4. Whirlpool Model No. DU930PWS. 
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2.6 CLOTHES WASHERS 

A. Clothes Washer:  Complying with ASSE 1007. 
1. Type:  Freestanding, top-loading unit. 
2. Capacity:  3.2 cu. ft. (0.098 cu. m). 
3. Appliance Finish:  Porcelain enamel on top and lid; baked enamel on front and sides. 

B. Basis-of-Design Product: GE Model No. WNRD2050G. 

2.7 CLOTHES DRYERS 

A. Clothes Dryer:  Complying with AHAM HLD-1. 
1. Type:  Freestanding, frontloading, gas unit. 
2. Capacity:  7.0 cu. ft. (0.20 cu. m). 
3. Appliance Finish:  Porcelain enamel on top and lid; baked enamel on front and sides. 

B. Basis-of-Design Product: GE Model No. DNCD450GG. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Built-in Equipment:  Securely anchor units to supporting cabinets or countertops with concealed fasteners.  
Verify that clearances are adequate for proper functioning and that rough openings are completely 
concealed. 

B. Freestanding Equipment:  Place units in final locations after finishes have been completed in each area.  
Verify that clearances are adequate to properly operate equipment. 

C. Range Anti-Tip Device:  Install at each range according to manufacturer's written instructions. 

D. Utilities:  See Divisions 22 and 26 for plumbing and electrical requirements. 

3.2 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 

components, assemblies, and equipment installations, including connections, and to assist in 
testing. 

B. Tests and Inspections: 
1. Perform visual, mechanical, and electrical inspection and testing for each appliance according to 

manufacturers' written recommendations.  Certify compliance with each manufacturer's appliance-
performance parameters. 

2. Leak Test:  After installation, test for leaks.  Repair leaks and retest until no leaks exist. 
3. Operational Test:  After installation, start units to confirm proper operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

components. 

C. Prepare test and inspection reports. 

END OF SECTION 11 31 00 
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SECTION 12 36 61 - SIMULATED STONE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Solid-surface-material tub and shower surrounds. 
2. Tub and shower surround accessories. 
3. Solid-surface shower receptor. 
4. Quartz agglomerate countertops and backsplashes. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each materials. 

B. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

C. Shop Drawings:   
1. For Tubs and showers:  Show materials, layouts, methods of joining and accessories. 
2. For countertops.  Show materials, finishes, edge and backsplash profiles, methods of joining, and 

cutouts for plumbing fixtures. 

D. Samples:  For each type of material exposed to view. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research/evaluation reports. 

C. Care and Maintenance Procedures, including repair and cleaning instructions. 

1.4 SPECIAL WARRANTEES 

A. Solid Surface Tub and Shower Surrounds:  Provide warranty in which manufacturer agrees to repair or 
replace solid surface surrounds which fail in materials or workmanship within specified warranty period. 
1. Material Warranty Period:  5 years from date of Substantial Completion. 

B. Solid Surface Shower Surrounds:  5 Limited Warranty against warping, blistering, loss of color, or fading. 

C. Quartz Countertops:  Provide warranty in which manufacturer agrees to repair or replace solid surface 
surrounds which fail in materials or workmanship within specified warranty period. 
1. Material Warranty Period:  5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOLID-SURFACE-MATERIAL TUB AND SHOWER SURROUNDS 

A. Material For Solid Surface Wall Panels:  Homogeneous solid sheets of filled plastic resin complying with 
ANSI SS1. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Avonite Surfaces. 
b. Formica Corporation. 
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c. LG Chemical, Ltd. 
d. Samsung Chemical USA, Inc. 
e. Swan Corporation (The). 
f. Wilsonart International. 

B. Product Description:  Homogenous compression molded material composed of acrylic resins or 
polyester/acrylic resin blend, fire-retardant filler materials, fiber reinforcement, and coloring agents meeting 
the following requirements: 
1. Surface burning characteristics in accordance with ASTM E 84:  Flame spread 15, Smoke 

Developed Index 255. 
2. Liquid Absorption, ASTM D 570, for 1/4 inch material thickness: 0.033 percent. 
3. Izod Impact, ASTM D 256, Method A:  6.6 foot pounds per inch. 
4. Tensile Modulus, ASTM D 638 Nominal:  1.48 X 106 pounds per square inch. 
5. Hardness, ASTM D 785, Barcol Impressor:  42. 
6. Flexural Modulus, ASTM D 638:  1.22 X 106 pounds per square inch. 
7. Gloss Level 25% at 60o, NEMA LD 3.; +/- 5%. 
8. Stain Resistance, ANSI-Z 124.3, Passes. 
9. Boiling Water Resistance, NEMA LD 3, Method 3.5:  No effect. 
10. High Temperature Resistance, NEMA LD 3, Method 3.6: No effect (sustain temperature up to 

375o F). 
11. Ball Impact Resistance, NEMA LD 3, Method 3.8, one pound ball, unsupported:  Over 150”, no 

damage. 
12. Specific Gravity:  1.5 grams per cubic centimeter. 
13. Approximate weight:  2 pounds per square foot in 1/4" sheet products. 
14. NSF Food Zone and Splash Zone Compliant. 
15. Bacterial Resistance, ASTM G 22:  Pass. 
16. Abrasion Resistance, ANSI-Z124.3, Passes. 

C. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

D. Surround panel thickness:  1/4 inch (6 mm). 

E. Adhesive:  As recommended by the manufacturer of solid surface material. 

F. Sealants:  As recommended by the manufacturer of solid surface material. 

2.2 TUB AND SHOWER SURROUND ACCESSORIES 

A. Material For Solid Surface Accessories:  Same material as wall panels. 

B. Perimeter Trim:  2 1/4” inch x 3/8” (57 mm x 9 mm). 

C. Window Sills:  1/2 inch (13 mm) thick and fabricated to size and shape as shown on drawings. 

D. Soap Holder:  Provide one recessed soap holder with grab handle at each shower and tub. 

E. Shelves:  Provide one quarter-round shelf at each shower and tub. 
1. 1//2 inch (13 mm) thick x 8” (203 mm) radius. 

2.3 SOLID-SURFACE SHOWER RECEPTOR 

A. Material for Receptor:  Same material as wall panels. 

B. Minimum thickness:  1/4 inch (6 mm). 

C. Curb Height:  2 inch minimum. 

D. Configuration:  Slope to drain opening.  Drywall flange at walls. 
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2.4 QUARTZ AGGLOMERATE COUNTERTOPS 

A. Material For Quart Countertops:  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. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Cambria. 
b. Cosentino USA. 
c. E. I. du Pont de Nemours and Company. 
d. Hanstone USA 
e. Samsung Chemical USA, Inc. 
f. Technistone USA, Inc. 

2.5 COUNTERTOP SUPPORT 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. Composite Wood and Agrifiber Products:  Provide products 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," including 2004 
Addenda. 

C. Particleboard:  ANSI A208.1, Grade M-2 , made with binder containing no urea formaldehyde. 

D. Adhesives:  Adhesives 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." 

E. Colors and Patterns:  Match Architect's samples. 

F. Configuration:  Provide countertops with the following front and backsplash style: 
1. Countertop:  3/4” (19 mm 
2. Front:  1 1/4-inch (32-mm) laminated bullnose edge. 
3. Backsplash:  1/2-inch- (12.7-mm-) thick, quartz agglomerate. 
4. Endsplash:  Matching backsplash. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Precondition surfacing materials and surfaces to receive surfacing materials in accordance with 
manufacturer’s printed instructions.  Fabrication of seams and fixture mounting in accordance 
with factory fabrication manual.  Work to be performed by factory trained specialists. 

3.2 INSTALLATION 

A. Fasten countertops by screwing through corner blocks of base units into underside of countertop.  Align 
adjacent surfaces and, using adhesive in color to match countertop, form seams to comply with 
manufacturer's written instructions.  Carefully dress joints smooth, remove surface scratches, and clean 
entire surface. 

B. Install components plumb and level in accordance with approved shop drawings and manufacturer’s 
printed installation instructions. 
1. Form field joints using manufacturers recommended adhesive, with joints inconspicuous in finished 

work. 
2. Form field joints using manufacturers recommended adhesive, with joints inconspicuous in finished 

work. 
3. Remove adhesives, sealants and other stains upon completion of installation per manufactures 

written instructions. 
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4. Protect surfaces from damage until project completion. 

END OF SECTION 12 36 61 
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SECTION 22 0500 - GENERAL PROVISIONS

PART 1 - GENERAL

1.1 Scope:

A. Provisions of this section apply to all work specified in all sections under Division 22.

B. In addition, work in Division 22 is governed by the provisions of the Bidding Requirements, Contract
Forms, General Conditions and all sections under Division 1, General Requirements.

1.2 Examination of Premises:  Visit the site, verify all measurements and job conditions, and pay all costs
necessary to perform the work.

1.3 The Plumbing Contractor shall be licensed and hold a current contracting license that has been valid for a
minimum of two years in the State of Utah as a plumbing contractor.

1.4 The Plumbing Contractor shall have a minimum of five years experience installing commercial plumbing
systems similar to those described in these specifications and provide a list of previous projects, including
name of project and contact person names and phone numbers.

1.5 The Plumbing Contractor shall be able to bond work he is bidding to perform and shall provide a written
statement from the bonding agency proposed to be used for this project as a separate document in addition
to the plumbing bid submitted by the General Contractor.  The bonding agency shall be one having a Best's
insurance rating of A or A+.  (Verify all bonding with General Contractor)

1.6 Regulations, Permits, Fees, Charges, Inspections:  (Verify with General Contractor)

A. Regulations:  Comply with all applicable codes, rules and regulations.  All materials and work must
comply with local construction, mechanical, plumbing, electrical and fire codes.  As a minimum,
comply with the following: 1991 IMC, IPC, NEC, UFC, NFPA codes and all City and State codes.

B. Fees and Permits:  Pay all connection, installation, use, development, etc., fees and/or charges. 
Obtain and pay for all required permits and licenses.  Refer to Division 1.

C. Inspections:  All work must be inspected and approved by local authorities.  Prior to final approval,
furnish the Architect with certificates of inspections and approvals by the local authorities in
accordance with Division 1.

1.7 Drawings and Specifications:

A. Refer to Division 1 for information on submittals and shop drawings.

B. If a conflict exists between the drawings and specifications, promptly notify the Architect.

1.8 Record Drawings:  Provide record drawings for all work under sections in Division 22.  See Division 1 for
detailed requirements covering preparation of record drawings.

1.9 Work and Materials:  Unless otherwise specified, all materials must be new and of the quality specified.  The
workmanship shall be of a quality that is acceptable to the Architect and is equal to the standards of the
trades.  Contractor must staff the project with sufficient skilled workmen, including a fully qualified
construction Superintendent, to complete the work in the time allotted.  The Superintendent must be qualified
to supervise all of the work in his work category.

1.10 Approvals of Materials and Equipment:  Refer to Division 1 for description of material and equipment for prior
approvals and substitutions.
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1.11 Maintenance Manual:

A. Prior to completion of the project, compile a complete equipment and maintenance manual for all
equipment supplied under sections of Division 22, as described in Division 1.

B. Manuals shall be bound in a three-ring binder.  A preliminary submittal of the manual shall be made
to the Architect 90 days after receiving approved submittals.  Final submittal of the manual shall be
made four weeks prior to substantial completion of the project.

1.12 Shop Drawings:

A. Engineer's Review:  The Engineer shall review and take appropriate action on shop drawings,
product data, samples and other submittals required by the contract documents.  Such review shall
be only for general conformance with the design concept and general compliance with the
information given in the contract documents.  It shall not include review of quantities, dimensions,
weights or gauges, fabrication processes, construction methods, coordination with the work of other
trades or construction safety precautions, all of which are the sole responsibility of the Contractor. 
The Engineer's review shall be conducted with reasonable promptness consistent with sound
professional practice.  Review of a specific item shall not indicate acceptance of an assembly of
which the item is a component.  The Engineer shall not be required to review and shall not be
responsible for any deviations from the contract documents not clearly noted by the Contractor, nor
shall the Engineer be required to review partial submissions or those for which submissions for
correlated items have not been received.

B. Submit shop drawings in accordance with Division 1 and all data for all equipment provided under
Division 22  within 30 days after award of contract.  Index all submittals and reference to these
specifications.  Submit all shop drawings in a single batch at one time.  Submit shop drawings for all
equipment provided under Division 22, including the following:

1. Insulation materials and finishes for all types of piping.

2. Water heaters of all types.

3. Access doors.

4. Access panels.

5. Plumbing fixture cuts, trim and fittings, rough-in dimensions and special supports.

6. Plumbing fixtures, equipment and specialties.

7. Domestic water pipe, fittings, valves, hangers and specialties showing manufacturer and
type.

8. Waste and vent piping, fittings, couplings, hangers.

9. Natural gas pipe, fittings, valves, regulators.

10. All other equipment as shown, indicated, specified, required and as directed by Architect.

1.13 Equipment Purchases:  Arrange for purchase and delivery of all materials and equipment within 15 days
after approval of submittals.

1.14 Cooperative Work:
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A. Correct without charge any work requiring alteration due to lack of proper supervision or failure to
make proper provision in time.  Correct without charge any damage to adjacent work caused by the
alteration.  See Division 1 for additional requirements.

B. Cooperative Work Includes:

1. General supervision and responsibility for proper location, rough-in and size of work
related to Division 22 but provided under other divisions of these specifications.

2. Installation of sleeves, inserts and anchors bolts for work under sections in Division 22.

3. Electrical work as specified herein.  Refer to Division 26 for requirements.

1.15 Identification:

A. Pipe:

1. Mark each individual pipe with Brady, Seton, Brimar, or Set Mark identification markers of
snap-on type after pipe has been painted or insulated where exposed.

2. Install stencils at all major branch takeoffs, risers and at 10-foot intervals on straight runs
and at each entrance or exit from pipe shafts.  Markers shall be located for maximum
visibility from expected personnel approach.

3. Identification material sizes shall be as follows:

2" and under 1/2" high letters

Over 2" 1" high letters

Provide a typewritten schedule of all markers used, with identification framed under glass and posted in the
mechanical equipment room.

4. Identify pipe with following:

Service Abbreviation

Fuel Gas G

Domestic Cold Water CW

Domestic Hot Water DHW

Sanitary Sewer SS

Equipment Drains D

Vent V

1.16 Substitutions:

A. Where Manufacturer’s names appear, other Manufacturers may be substituted upon obtaining
written approval of Architect at least 10 days prior to opening of bids.  The contractor will be
required to complete and sign a “Proposed Substitution Request Form” that will be reviewed by the
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Architect, Engineer, and Owner.  The submission of the “Proposed Substitution Request Form”
shall be at least 10 days prior to opening of bids. 

B. Any prior approval of alternate equipment does not automatically exempt the supplier from meeting
the intent of these specifications.  Failure to comply with the operational and functional intent of
these specifications may result in the total removal of the alternate system at the expense of the
contractor. 

1.17 Guarantee:  Guarantee all material, equipment, and workmanship for all sections under Division 22 in writing
to be free from defects of material and workmanship for one year from date of final acceptance as outlined in
Division 1.  Replace without charge any material or equipment proving defective during this period.  The
guarantee shall include performance of the equipment under all conditions of load, installing any additional
items of control and/or protective devices as required and the replacing of any refrigerant lost.

1.18 Electrical Work:

A. Electrical wiring, all raceways, wiring, outlet and junction boxes, and labor for installation of the
wiring and equipment shall be included in Electrical Division 26 of the specifications.

B. Before ordering any equipment.  Verify the available voltage and phase for all motors with the
Electrical Contractor.

C. Submit a complete list of all motors prior to final closeout of job indicating the locations,
horsepower, voltage, phase and amperage draw of each motor.

D. All field wiring and equipment must conform to the applicable sections of the Electrical
specifications, Division 26.

1.19 Welding Codes and Standards:  All welding and other criteria covered by this specification shall be in
accordance with the following code:

Section IX ANSI Code for Power Piping: B31.1

PART 2 - PRODUCTS

2.1 Equipment Design and Installation:

A. Uniformity:  Unless otherwise specified, provide all equipment of same type or classification by the
same manufacturer.

B. Design:  Design all equipment in accordance with ASME, AGA, UL and other applicable technical
standards as follows:

Pressures vessels - ASME Code constructed and stamped

Electric appliances - UL labeled

Concrete Inserts:

1. The work under this section includes furnishing and installing all concrete inserts required
for all materials and equipment specified herein or in other sections of Division 22.

2. Provide concrete inserts equal to Unistrut Series 3200 with standard, plain, oiled finish. 
Provide exposed Unistrut pipe supports with factory finished enamel paint.

PART 3 - EXECUTION
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3.1 Verification of Dimensions:

A. Scaled and figured dimensions are approximate only.  Before proceeding with work, carefully check
and verify dimensions at site, and be responsible for properly fitting equipment and materials
together and to the structure in spaces provided.

B. Drawings are essentially diagrammatic and many offsets, bends, special fittings and exact locations
are not indicated.  Carefully study drawings and premises in order to determine best methods,
exact locations, routes, building obstructions, and install apparatus and equipment in available
locations.  Install apparatus and equipment in manner and in locations to avoid obstructions,
preserve headroom, and keep openings and passageways clear.

3.2 Cutting and Patching:  Cut work and patch per Division 1 as necessary to properly install the new work.  As
the work progresses, coordinate necessary openings, holes, chases, etc., in their correct location.  If the
required openings, holes and chases are not in their correct locations, make the necessary corrections at no
cost to the Owner.  Avoid excessive cutting and do not cut structural members without the consent of the
Architect.  Patching by General Contractor at Mechanical, Plumbing or Fire Protection Contractor's expense. 
Include as a part of the work under this contract all structural framing required by penetrations through the
roof and necessary steel to support ducts and pipes between structural steel unless shown on the structural
drawings.

3.3 Closing-in of Unfinished Work:  Cover no work until inspected, tested and approved.  Where work is covered
before inspection and test, uncover it, and when inspected, tested and approved, restore all work to original
proper condition.

3.4 Excavation and Backfill:

A. Perform all necessary excavation, shoring and backfilling required for the proper laying of all pipes
and conduits inside the building and premises, and outside as may be necessary.  Conform to
Division 2 requirements.  Remove all excess excavated materials from the site or dispose of on site
as directed by General Contractor.

B. Excavate all trenches open cut, keep trench banks as nearly vertical as practicable, and sheet and
brace trenches where required for stability and safety.  Excavate trenches true to line and make
bottoms not less than 18" wide but no wider than necessary to provide ample work room.  Grade
trench bottoms accurately to provide uniform bearing and support for each section of pipe on
undisturbed soil along its entire length.  Dig "bell" holes after the trench bottom has been graded. 
Machine grade only to the top line of the pipes, doing the balance by hand.  Do not cut any trench
near or under footings without first consulting the Architect.  Comply with OSHA requirements.

C. Provide backfilling and compaction in accordance with requirement of Division 2 and under the
direction of the Architect and the Owner's testing firm to the required density.  Make the first 2 feet
of fill in 6" layers, each thoroughly compacted as directed, and free from rocks, large clods of earth,
leaves, branches, and debris.  Compact the rest of the backfill to prevent settlement as directed,
using in the backfill no rocks larger than 4" in diameter, and using no rocks at all in the top 12".

3.5 Accessibility:

A. Install valves, dampers, thermometers, gauges, traps, cleanouts, control devices or other
specialties requiring reading, adjustment, inspection, repairs, removal or replacement conveniently
and accessibly throughout the finished building. 

B. All access doors or panels in walls and ceilings required for access to control devices, traps, valves
and similar devices are to be furnished and installed as part of the work under this section.  Provide
type as specified under Division 8.
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C. Refer to drawings and "Finish Schedule" for type of wall and ceiling in each area and for rated
construction.

D. Coordinate work of various sections to locate valves, traps, and dampers with others to avoid
unnecessary duplication of access doors.

3.6 Roof Flashings:  Flash and counterflash all piping, conduits and ductwork penetrating roofing membrane with
flashing per roofing manufacturer's recommendations.  Refer to architectural drawings for detailing of duct
and pipe penetrations through roof.

3.7 Equipment Rough-in:

A. Rough in all equipment and fixtures as designated on the drawings and in the specifications.  The
drawings indicate only the approximate location of rough-ins.  The exact rough-in locations must be
determined from large-scale certified drawings.  The Contractor shall obtain all certified rough-in
information before progressing with any work for rough-in final connections.

B. Be responsible for providing all outlets and services of proper size at the required locations.

C. Minor changes in the contract drawings shall be anticipated and provided for under this division of
the specifications.

D. Rough-in only (unless otherwise designated on the drawings) shall include the following:

1. Plumbing:  Provide all services designated and required, including waste and water.  Valve
and cap all stub-outs for water and gas.  Cap all waste and vent outlets.

3.8 Owner-Furnished and Other Equipment:

A. Rough-in only for all Owner-furnished equipment (see Division 1) and all equipment furnished under
other sections of the specifications, except as otherwise specified and/or noted on the drawings.

B. Provide all services designated, valve and cap all piping and cap all waste piping and leave in a
clean and orderly manner.

C. Rough-in requirements shall be as outlined in the preceding paragraph titled "Equipment Rough-In."

3.9 Equipment Final Connections:

A. Provide all piping final connections for all equipment under Division 22 as required herein specified
and indicated on the drawings.

B. Plumbing:  Provide final plumbing connections complete with shutoff valves, risers, traps, vacuum
breakers and indirect wastes for all equipment furnished and installed under other sections of these
specifications, except as otherwise designated.  Included under the Plumbing section of the
specifications are the final connections to the following:

1. Miscellaneous equipment specified to be furnished and installed under other divisions of
the specifications.

3.10 Pipe and Equipment Supports:

A. Where supports, foundations, stands, suspended platforms for machinery, tanks, or other
equipment are indicated or specified, perform the following:
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1. Locate support members to avoid equipment strains and interference with piping
connections, tube pulling or other maintenance operations.

B. Concrete Inserts:  Furnish and install all concrete inserts required for all materials and equipment
specified and/or shown on the drawings for Division 22.

C. Concrete Foundations:  Work under this section includes coordination of construction of all
concrete foundations indicated or required for equipment specified herein or in other sections under
Division 22.  Materials and workmanship shall be described under Division 3.

D. Grout under all equipment after leveling, filling completely the space between machinery bed plate
and foundation surface as specified in Division 3.  Finish exposed surface of grout for a neat
appearance.

E. Floor Stands:  Where equipment is mounted standard or on legs, construct of structural steel or
steel pipe and fittings, cross-brace and fasten with flanges or plates bolted to floor.

F. Ceiling or Wall Supports:  Use suspended platform, strap hangers, bracket or shelf, whichever is
most suitable for equipment and location.  Construct of structural steel members, steel plates, rods
or pipe as required.  Cross-brace and fasten to building structure or inserts in an approved manner.

G. Steel Work:  Neatly fabricate and erect steel work with burrs and welding spatter ground off.  Paint
after fabrication with a rust-inhibitive primer.

3.11 Cleanup:

A. In addition to cleanup specified under Division 1, thoroughly clean all parts of the equipment. 
Where exposed parts are to be painted, thoroughly clean off any splattered construction materials
and remove all oil and grease spots.  Wipe the surface carefully and scrape out all cracks and
corners.

B. Thoroughly flush and clean out all water circulating systems.  Remove, clean and replace all
strainer elements.

C. During the progress of the work, keep the premises clean and free of debris.

3.12 Painting:

A. Except as otherwise specified or indicated in the architectural drawings and/or specifications, paint
all exposed unfinished metal with one coat of rust-inhibiting primer.  (Galvanized ductwork and
factory painted equipment shall be considered as having primed surface.)

B. Finished painting is specified under Division 9.

3.13 Connections to Services:  Provide all connections to sanitary sewer lines, storm sewer, gas lines, water
lines, electrical services furnished under other contracts, except as otherwise specifically designated. 
Provide all necessary tees, taps and connections required to properly connect to all mains.  Verify all
required City requirements before making any piping connections to sanitary sewer, storm sewer, water or
gas piping and conform to them during installation.

3.14 Objectionable Noise and Vibration:  Construct and brace the metal partitions, ducts and sheet metal
housings to prevent vibration or rattling when systems are in operation.  Install connections to equipment so
noise and vibration will not reach the conditioned area through ducts, piping, conduit, sheet metal work, or
the building structure.  Provide power-driven equipment suspended from the structure with spring type
isolation.
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3.15 Welding:

A. Procedures:

1. All procedures and welders must be qualified in accordance with the requirements of
Section IX, ASME Boiler and Pressure Vessel Code and ANSI code for power piping
B31.1.  Procedure qualification test records and acceptance shall be submitted with the
welding procedure prior to the start of fabrication.

2. Architect's inspector or authorized representative will review performance qualification
records of individual welders.

B. Welding Processes:  The following welding processes are permitted, provided that the procedure is
qualified in accordance with Section IX, ASME Boiler and Pressure Vessel Code.

1. Manual shielded metal-arc.

2. Gas tungsten-arc.

3. Other welding processes may be used providing they are qualified in accordance with
Section IX, ASME Boiler and Pressure Vessel Code.

C. Restrictions:  Weld bevel preparations shall be provided on all welding fittings and shall be
machined or ground to remove all discoloration if flame or arc cut.

D. Welding Filler Material:

1. A filler material control procedure shall be submitted to Owner for review and acceptance
prior to performing any welding.

2. All shielded metal-arc welding shall be performed using low-hydrogen type electrodes
such as E 7018.

E. Preheat and Interpass Temperature:

1. Preheat for pressure components shall be as specified in Table 132 of ANSI B.1.

2. Preheat and interpass temperature shall be determined by temperature indicating crayons,
contact pyrometers or other equally suitable means.

F. Postweld Heat Treatment:  Postweld heat treatment for pressure components shall be as specified
in Table 131 of ANSI B31.1.

END OF SECTION 22 0500
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SECTION 22 0501 - SUMMARY OF WORK FOR PLUMBING

PART 1 - GENERAL

1.1 Description of Work

A. This section describes the work required under the Plumbing sections of these specifications.

1.2 General and Supplementary Conditions

A. The General and the Supplementary Conditions of this project apply in every respect to all of the
sections under this division of these specifications.

B. All iron, steel and manufactured goods used on this project must be compliant with the Buy American
Provisions in the American Recovery and Reinvestment Act (ARRA).  (Iron, steel and manufactured
goods must be produced in the United States.  A manufactured good is a good brought to the
construction site for incorporation into the building or work that has been A- processed into a specific
form or B- combined with other raw material to create a qualitatively different material.)  See Buy
American Provisions of ARRA for details and exceptions.

C. Owner Requests: no products on shelf 65 years (obsolete - they want products that have readily
available parts), no Bradley cartridges ($60 cartridges), wrist blade handles on all sink faucets, glass
shower/tub enclosures rather than shower curtains.

1.3 Related Work Specified Elsewhere

A. Concrete, Division.

B. Finished Painting, Division.

C. Mechanical, Division 23.

D. Electrical, Division 26.

1.4 Scope

A. For general convenience these specifications are divided into divisions and sections.  The work for the
plumbing contract is in general described in Division 22.  The work under these sections include
furnishing and installing plumbing systems.  The work includes, but is not necessarily limited to, the
installation of the following:

1. Complete sanitary plumbing waste and vent systems with connections to all plumbing fixtures
and equipment to outside sanitary sewer system.

2. Domestic water piping with services to all fixtures and equipment, including connections to
outside water system within 5 feet of building.

3. Domestic hot water heating equipment including piping, valves, etc. as indicated on the
drawings and specified.

4. Insulation specified herein for domestic hot water supply piping, and other pipe as specified.

5. Natural gas piping system including piping, meter, valves, pressure regulators, including
connections to all equipment and connections to gas distribution system.

6. Adequate supervision of erection, balancing and adjustments and instructions for proper
operation and maintenance.

7. Plumbing fixtures as specified herein and shown on the drawings.

8. Provide water and gas supplies to heating, air conditioning and special equipment using
same.  Valve all stub-outs and plug for final connection to equipment by Air Conditioning
Contractor.  Coordinate location at site with Air Conditioning Contractor.

9. Payment for all plumbing permits, inspection and installation fees.  (Coordinate with General
Contractor)

10. Sterilization of potable water system.
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1.5 Alternate Equipment

A. Specification of all equipment and materials in Division 22 by brand name is intended to establish a
standard of quality.  Further, this equipment has been checked as to size and weight requirements, and
space allocations have been made accordingly.  The Contractor is responsible to verify prior to bidding
that all specified and alternate items to those specified will be available in time for installation during
timely progress of the work.

B. Submittal of equipment by other acceptable manufacturers must be made in accordance to
"Instructions to Bidders" section and shall be complete in every detail including space requirements,
weight, complete performance data, and supplemental data requested by the Architect.  Contractor
shall be responsible for assurance that the equipment meets all requirements detailed in this and other
sections and as shown on the drawings.

C. The following is a list of manufacturers whose equipment is acceptable as to manufacture, subject to
conformance with all drawings.

D. Approved Plumbing Equipment Manufacturers: (Note: see 22 0501 - 1.2)

Plumbing Fixtures:  American Standard, Crane, Kohler, Eljer, Briggs/Sayco/ProFlo, Ceco.

Plumbing Supply Products:  Chicago, Crane, American Standard, Eljer, Symmons, Delta, Kohler,
Speakman, Royal, T & S, Moen.

Plumbing Supply Stops:  Eastman, Crane, Kohler, Eljer, Wolverine, McGuire, Brasscraft, EBC.

P-Traps and Continuous Waste Assemblies:  Crane, Kohler, Eljer, McGuire, Brasscraft, Dearborn,
EBC.

Flush Valves:  Sloan, Delany, Zurn, Moen.

Closet Seats:  Sperzel, Church, Olsonite, Beneke, Bemis.

Floor Drains and Floor Sinks:  Zurn, Smith, Wade, Josam, Ancon, Mifab.

Cleanouts:  Zurn, Smith, Wade, Josam, Mikro, Mifab.

Shock Absorbers:  Zurn, Smith, Wade, Josam, PPP, Sioux Chief, Watts, Mifab.

Hose Bibbs:  Chicago, Acorn, Wolverine, Woodford, McGuire, Watts, Mifab, Josam.

Stainless Steel Sinks:  Elkay, Just, Moen.

Valves:  Milwaukee, Crane, Kennedy, Stockham, Mission, Grinnell, Keystone.

Gas Fired Domestic Hot Water Heaters:  Ruud, National, PVI, State, Rheem, A. O. Smith, Lochinvar.

Pipe Hangers and Supports:  Grinnell, Elcen, Kin-Line, Unistrut, F & S, B-Line, Michigan, Piping
Technology & Products.

Pressure Gauges:  Weksler, Trerice, Palmer, Marsh, Weiss.

Pipe and Equipment Insulation:  Owens-Corning, CertainTeed, Manville, Pittsburgh, Armstrong.

Closed Cell Insulation:  Halstead-Nomalco, Armstrong, Rubatex.

Thermostatic Tempered Water Valves:  Symmons, Powers, Leonard, Bradley.

Shower Valves:  Powers, Symmons, Delta, Leonard, Moen, Crane, Bradley, Kohler.

Gas Pressure Regulator:  Fisher, Equimeter.

END OF SECTION 22 0501
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SECTION 22 0594 - TESTING

PART 1 - GENERAL

1.1 This section describes the labor, materials and services required for the testing of all systems.

PART 2 - EXECUTION

2.1 Test Procedures

A. Make tests before the rough work is covered.  The system may be tested in parts if approved.

B. When the tests show the work in any way defective, remove defective material or equipment from the
premises and retest.

C. Make piping tests on all piping as required by code or provide a 150 psi hydrostatic pressure test for
four hours, unless otherwise noted.

2.2 Testing out

A. Check out and test operate all equipment installed under heating, ventilating and air conditioning
sections of these specifications, including a check of all work performed under the Electrical and
Mechanical divisions in conjunction with the equipment installed under all sections of this division.

1. Fill water pipe lines, flush and drain, and then refill with clear water.  Repeat this procedure
three times, under the observation of the Architect.

2. When the test or observations show that the work is in any way defective or at a variance with
the specification requirements, immediately make all changes necessary to correct the work
and remedy the defects to the satisfaction of the Architect.  Remove any defective material
or equipment from the premises.  In the event the Contractor does not remedy all defects and
make all changes demanded by the Architect within a reasonable time, the right is reserved
to have the defects remedied or changes made and to charge the cost of the work against the
account of the Contractor.

3. Furnish all appliances, equipment and labor for the tests and meet all expenses of the tests.

2.3  Final Tests

A. Before acceptance and at a time designated, make a complete test to demonstrate that all controls are
adjusted and that, in general, the system is placed into proper operation.  Furnish a skilled operating
engineer for a period of at least four hours, at time or times designated by the Owner, to instruct the
Owner's representative in the operation and maintenance of the equipment.

END OF SECTION 22 0594
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SECTION 22 0716 - GENERAL PIPING REQUIREMENTS

PART 1 - GENERAL

1.1 WORK SPECIFIED HEREIN

A. This section describes the workmanship, labor, services and miscellaneous equipment and materials
required for the installation of all piping in Division 22.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 PIPE INSTALLATION

A. Do not close up, furr in, or cover piping before it has been tested and inspected as specified.

B. Cover or plug openings in pipes, drains, fittings and equipment during construction to keep system free
of foreign matter.

C. Conceal all piping unless otherwise indicated or specified.

D. Install piping to maintain headroom, keep access openings clear and offset piping as required to
maintain clearances.

E. Install piping at right angles or parallel to adjacent walls.

F. Keep piping free from sags, traps and unnecessary bends.

G. Do not spring, bend or force pipe into place.  Use fittings for all offsets and changes of alignment in
piping.

H. Do not use street elbows, bushings and longscrew nipples.

I. Do not install any pressure piping in floor slabs or in ground under floor slabs, unless otherwise
indicated or specified.

J. Do not locate piping in electrical equipment rooms unless it serves that room.  Do not locate it directly
above electrical equipment in any room.  Where piping is located in an electrical equipment room which
it serves, provide a 20 gauge galvanized sheet metal drip pan with drain line to floor drain.

K. Where change in pipe size occurs, use appropriate reducing fittings, no bushings.

3.2 PITCH OF PIPES

A. Uniformly grade all horizontal piping to provide for service drainage and air escapement.  Where
conditions do not permit constant pitch, establish intermediate low or high point, drop or rise to new
level, and provide drain and air vent as required.  Pitch pipes a minimum of 1 inch per 40 feet, in
direction of flow, unless otherwise indicated or specified.

3.3 UNIONS, FLANGES AND DIELECTRIC COUPLINGS

A. Unions Required:  On inlet or outlet of all valves and equipment with connections 2" and smaller and
elsewhere as indicated on the contract documents.
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B. Flanges Required:  On inlet or outlet of all equipment having connections 2-1/2" and larger.  On inlet
or outlet of all valves and fittings having flanged ends or requiring companion flanges.  Do not use slip-
on flanges on short radius ells, tees, reducers and fittings that do not have sufficient straight length to
permit proper alignment and construction of a flange joint.

C. Dielectric Couplings:  Provide dielectric couplings at all points where copper or brass pipe or equipment
is joined to ferrous pipe and equipment.  This requirement does not apply to brass valves in steel lines
or joints between copper and cast iron drainage lines.

3.4 PIPE SLEEVES AND ESCUTCHEONS

A. Sleeve all pipes passing through masonry or concrete floors and walls.

B. Provide piping passing through masonry, concrete, tile and gypsum wall construction with not lighter
than 22 gauge galvanized steel sleeves with lock seam, except as otherwise indicated.

C. Sleeves through floor construction shall be a minimum of Schedule 40 black steel pipe with 3" weep
ring flange welded to pipe except as otherwise indicated.  Flange shall be embedded in concrete.

D. Floor sleeves shall extend a minimum of 2" above the floor.

E. Pipes passing through walls labeled on the architectural drawings as fire-rated shall be sleeved and
sealed with fireproof caulking.  Refer to the contract drawings for additional information and details.

F. Sleeves for insulated pipe must be large enough to clear insulation.

G. Where sleeves are placed in exterior walls below grade or in floor of finished areas, pack the space
between the pipe or conduit and the sleeves with oakum and lead.  Make the entire penetration
watertight.  For other piping seal between pipe and sleeve with Compriban or equal sealer.

H. Where pipe motion due to expansion and contraction will occur, make sleeve of sufficient diameter to
permit free movement of the pipes.

I. Provide chrome-plated or stainless steel escutcheons at all pipe penetrations through walls, ceilings
or floors of all finished areas.

3.5 VALVES

A. General:  Locate and arrange valves for complete regulation and/or removal of equipment.

B. Location:  Install valves as indicated and at all the following locations:

 1.  Pressure connections to equipment.
 2.  Takeoff from vertical risers.
 3.  Domestic connections to utilities.

C. Concealment:  Unless otherwise indicated, conceal all valves in the finished parts of the building.

D. Grouping:  Wherever possible, group valves to provide a neat appearance with all parts accessible.

3.6 PIPE JOINTS

A. Screwed Joints:  Cut accurately to measurements established at the building.  Ream pipe and remove
all burrs.  Cut threads per ANSI B2.1 with clean sharp die to full thickness of die.  Apply pipe dope or
teflon tape to male thread prior to jointing.  After jointing, leave not more than 3 full threads exposed.
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B. Solder Joints:  Cut square and remove burrs.  Thoroughly clean outside of male end and inside of
female fitting to a bright finish.  Coat pipe and fitting with solder flux, applied with brush.  Solder joint
as specified and remove excess solder.  Remove the internal parts of soldered valves prior to
soldering.  Carefully follow equipment manufacturer's directions for soldering on or adjacent to his
equipment.

C. Welded Joints:

1. Electric weld all piping using ASME certified welders (refer to Section 15000 for additional
requirements on welding).  Carefully follow equipment manufacturers directions for welding
on or adjacent to his equipment.  Use outlets, fittings and joints designed for welded piping.
Use long radius ells at all pump connections and where indicated and butt-welded or socket-
welded fittings at all offsets or bends.

2. Make connections to mains with Schedule 40 welding fittings when the branch is equal to the
size of the main or one size smaller.Use "Weldolet" fittings when the branch is 2 or more sizes
smaller than the main.  Use "Threadolet" fittings for branches 2" or smaller.

D. Mechanical Joints:  Install with mechanical couplings or compression joints in strict compliance with the
manufacturer's instructions.

E. Solvent Weld Joints:  Install solvent welded joints in strict compliance with the manufacturer's
instructions and remove all excess solvent.

3.7 PIPE HANGERS

A. General:  Secure all piping in place using approved hangers, supports and anchors designed to support
the weight of the pipe, fluid and insulation.  Arrange hangers to prevent transmission of vibration from
the piping to the building structure, with hangers and supports designed to allow for expansion and
contraction.

B. Pipe Support:  Support piping at each change of direction, at ends of branches, at base and top of riser
pipes and drops, and wherever necessary to prevent sags, bending or vibration.

C. Insulation Guards:  Size hangers on insulated piping to fit outside the covering.  Protect insulation from
crushing at hanger locations with sheet metal pipe saddles.  Use rigid insulation under saddle.

D. Concrete Inserts and Clamps:

1. Provide concrete inserts for all hanger rods attached to cast-in-place concrete.  Set the inserts
before the concrete is placed.  Use power-driven fasteners only with written permission of the
Architect.

2. Provide beam clamps for all hanger rods attached to steel construction.  Install clamps prior
to any fireproofing applications.

E. Riser Piping:  Support at top and bottoms as specified for horizontal piping.  Support at intermediate
floors by means of pipe clamps bolted to piping.  In addition, support soil and waste piping at base of
stack.  Where pipe sleeves extend above floor, support from underside of slab.

3.8 EXPANSION AND CONTRACTION

A. Install all pipe work and conduit in such a manner that its contraction and expansion will not do any
damage to the pipes, conduit, the connected equipment or the building.  Install offsets, swing joints,
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expansion joints, pipe clamps and anchors as required to prevent excessive strains in the pipe work.
Install all supports to permit the systems to contract and expand freely without putting any stress or
strain in the respective systems.

END OF SECTION 22 0716
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SECTION 22 0718 - PIPING SPECIALTIES

PART 1 - GENERAL

1.1 WORK INCLUDED HEREIN

A. Provide and install piping specialties as specified herein and as shown on the drawings.

PART 2 - PRODUCTS

2.1 PIPE HANGERS

A. Piping 2-1/2" and Smaller:  Use adjustable, split ring malleable iron type (Grinnell Fig. 104 or approved)
or adjustable steel clevis type (Grinnell Fig. 260 or approved) with threaded solid steel hanger rods.

B. Piping 3" and Larger:  Use adjustable steel clevis type hangers (Grinnell Fig. 260 or approved) with
threaded solid steel hanger rods.

C. Grouped Piping:  Trapeze type hangers with rollers may be used where 2 or more pipes run parallel
to each other.  Submit shop drawings of all trapeze hangers for approval before progressing with any
work.

D. Size all hangers on insulated piping to fit outside covering.

E. Hanger Rod Sizes:

Pipe Size Rod Diameter (Inches)

2" and smaller 3/8
2-1/2" and 3" 1/2
4" and 5" 5/8
6" 3/4
8" through 14" 7/8

F. Hanger Rod Spacing (Horizontal Piping):

Max. Hanger Spacing
Pipe     (Ft. O.C.)     

Steel pipe 3/4" and smaller 6
Steel pipe 1" 8
Steel pipe 1-1/4" through 12" 10
Steel pipe 14" and larger 12
Copper tubing 1-1/4" and smaller 6
Copper tubing 1-1/2" and larger 8
Special piping materials As recommended by manufacturer

2.2 SAFETY COVERS

A. Install Handy-Shield, as manufactured by Plumberex Specialty Products, safety covers on all supply
piping and waste piping beneath handicapped lavatories.  Shields shall meet the requirements of
Uniform Federal Accessibility Standards 4.19.4 GSA and ANSI Document A117-1-1980.

PART 3 - EXECUTION

3.1 INSTALLATION OF HANGERS AND SUPPORTS
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A. Refer to structural drawings and details for acceptable methods and locations of attachment to
structural members.

B. Provide hangers at all offsets, tees, within 12" of all horizontal elbows, and elsewhere as herein
described.

C. Support all piping from walls, structural members, or from the ceiling as specified or as detailed.
(NOTE:  Concrete inserts are included under this section.)

D. Support vertical piping as specified or as detailed.

E. Where structural or piping conditions or clearance requires other than the specified means of
supporting the pipes, use means as directed by the Architect.

F. Wrap piping wherever lines run through joists, studs and framing 12" in length with felt on paper
backing to prevent the pipe from rubbing.

G. Install chrome-plated split escutcheons around all pipes passing through finished walls, floors and
ceilings.

H. Sleeve and seal air and watertight all piping passing through exterior walls, through plenum or fire walls
above ceilings, and elsewhere as designated.  All sealers shall be waterproof and fireproof.

END OF SECTION 22 0718
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SECTION 22 0719 - PIPE INSULATION FOR PLUMBING

PART 1 - GENERAL

1.1 SCOPE

A. Apply insulation after piping has been installed, tested, approved, dry, and in a clean condition.

PART 2 - PRODUCTS

2.1 Not used.

PART 3 - EXECUTION

3.1 APPLICATION

A. Piping:  Insulation end joints to be tightly butted together with butt joint strips and the longitudinal seams
closed with.  Where possible, locate all longitudinal seams out of sight.  Cover exposed pipe insulation
with 6-ounce canvas jacket coated 100% with Foster lagging adhesive 30-36.

3.2 INSULATION THICKNESS

A. Insulation wall thickness shall conform to the following schedule:

1. Hot Water Supply Lines:

a. Main and horizontal branches - 1" thickness.

b. Drops in walls and partitions - 1/2" thickness.

2. Domestic Cold Water Lines:  Insulate all cold water piping outside the building insulation with
1" thick insulation and vapor barrier.

END OF SECTION 22 0719
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SECTION 22 1116 - DOMESTIC WATER SYSTEM

PART 1 - GENERAL

1.1 Install all piping above floor unless noted otherwise on the drawings.  Use Type "L" hard drawn copper for all
water lines above grade.  Use Type "K" hard drawn copper for all water lines indicated below grade but not
below concrete floor slabs.  Use wrought copper solder type fittings at all copper pipe connections, tube
drawing is not approved.  Use Type "K" soft drawn copper (one piece with no joint below floor) for all water
lines indicated below concrete floor slabs.  Install PVC pressure yard mains, where indicated on the
drawings.  Make final connections and extend water main to city main, including water meter.

PART 2 - PRODUCTS

2.1 Piping: (Shall meet the standards set forth in IPC Tables 605.3, 605.4, 605.5.) 

A. Type "L" hard drawn copper, conforming to ASTM B88, for all water pipe not set in or under
concrete or in the ground.

B. Type "K" hard drawn copper, conforming to ASTM B88, for water pipe set in the ground but not
under concrete floor slabs.

C. Type "K" soft drawn copper, conforming to ASTM B88, for all water pipe set below concrete floor
slab, install no joints below floor slab.

D. Polyvinyl Chloride Piping (PVC):  Schedule 40, Type 1, Grade 1 PVC, conforming to ASTM D-1785,
for all underground building supply piping outside the building as manufactured to recognized
standards and approved by the code administrative authority.

E. Color identify all copper piping with size of pipe, manufacturer's trademark, and conform to the
following schedule:

Type "K" Copper ........ Green

Type "L" Copper ........ Blue

2.2 Fittings:

A. Provide wrought copper solder type fittings conforming to ANSI B16.22 (1963) for all connections to
copper piping.

B. Provide PVC Schedule 40, Type 1, Grade 1, socket type fitting conforming to ASTM D-1784-75.

2.3 Valves:

A. Gate Valves:  Stockham B-104, 125# SWP solder joint for all lines up to 3" in diameter; body and
bonnet shall be of ASTM B-62 cast bronze composition, solid disc, copper-silicon alloy stem, brass
packing gland, Teflon-impregnated packing, and malleable handwheel.  Stockham G-612 for valves
larger than 3" in diameter shall be Class 125 iron body, bronze mounted, with body and bonnet
conforming to ASTM A-126, Class B cast iron, flanged ends, with Teflon impregnated packing and
two-piece packing gland assembly.

B. Check Valves:  Stockham B-309, 125# SWP, solder joint for all valves up to 2" in diameter with
body and caps conforming to ASTM B-62, cast bronze composition and swing type disc.  Stockham
G-931, iron body, bronze mounted with body and caps conforming to ASTM A-126, Class B cast
iron, flanged ends, swing type service for all valves larger than 2" in diameter.

C. Globe Valves:  Stockham B-14T, 125# SWP solder joint, body and bonnet of ASTM B-62 bronze
composition, copper-silicon-bronze stem, brass packing gland, Teflon impregnated packing, and
malleable handwheel for all valves up to 2" in diameter.  Stockham G-512 for valves larger than 2"
in diameter shall be Class 125, iron body, bronze mounted, with body and bonnet conforming to
ASTM A-126, Class B cast iron, flanged ends, with Teflon impregnated packing, and two-piece
packing gland assembly.
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D. Ball Valves:  Stockham S-216-BR-RS for valves up to 2" in diameter solder end joints with extended
solder cups shall be 600 psi CWP, cast brass body, replaceable reinforced Teflon seats,
conventional port, blowout-proof stems, and chrome-plated brass ball.

E. Butterfly Valves:  Stockham LG-712-BS3-E lever operated valves for 2" through 2-1/2" and
Stockham LG-722-BS3-E gear operated valves for 3" through 12".  Valves shall be full lug type
body, extended necks for insulation, 200 psi CWP, conforming to ASTM A-126, Class B iron, field
replaceable EPDM sleeve and O-rings, with aluminum-bronze disc, 410 stainless steel stem.

F. Balancing Valves:  Amtrol Bal-Trol I adjustable orifice balancing valve, all-bronze body, Teflon
packing gland, precise balancing and regulation, positive shutoff, snap-action pressure test cocks,
and drain connection.  Install with shutoff valve and union.

2.4 Solder:

A. Lines 1/2" Through 2":  Use 95/5 solder with suitable flux, except on ball valves.

B. Lines 2-1/2" and Larger:  Use Stay-Brite 8, Aircosil 45, or other silver brazing alloy of equivalent
melting point and physical properties.  Use Aircosil flux or equal suitable to brazing alloy.

PART 3 - EXECUTION

3.1 Extend water piping to all fixtures, outlets and equipment.  Provide shutoff valves or fixture stops as required
for proper service.

3.2 Provide capped or plugged and valved outlets where indicated for future equipment connections.

3.3 Bury all copper underground water piping a minimum of 24" below finish grade.

3.4 Install copper lines below concrete floors so that no joints occur below floor and wrap with 20 mils of poly-
ethylene tape with a minimum of 50% overlap.

3.5 Hold lines which are specified to be insulated a sufficient distance from other work to permit installation of
insulation.

3.6 Provide necessary allowance in piping systems to handle expansion and contraction.  Install ample swings
or offsets in branch connections to avoid undue strains on fittings or short pipe supplies.  Provide expansion
loops and pipe anchors as indicated on the drawings.

3.7 Where shown on the drawings or required by local plumbing code, install automatic trap primers on cold
water supply at nearest fixture and run drain to trap seal being protected. 

3.8 Provide approved pressure type backflow prevention devices required by governing authorities.

3.9 Coordinate overhead piping with mechanical ductwork and electrical conduits.

3.10 Sterilization:  Sterilize the entire water distribution system thoroughly with a solution containing not less than
50 parts per million of available chlorine.  For the chlorinating material use sodium hypochlorite solution,
conforming to Federal Specification 0-8-441, Grade D, and introduce into the system in a manner approved
by the Architect.  Allow the sterilizing solution to remain in the system for a period of 8 hours, during which
time all valves and faucets shall be opened and closed several times.  After sterilization, flush the solution
from the system with clean water until the residual chlorine content is not greater than 0.2 parts per million,
unless otherwise directed.  *** NOTE:  CONTRACTOR SHALL PROVIDE ARCHITECT/ENGINEER WITH
CERTIFICATION OF TEST RESULTS. ***

3.11 Test:  Fill system with water and pressurize to 125 psi and hold for four (4) hours with no pressure drop. 
Test and obtain approval on all underground piping before covering work.

END OF SECTION 22 1116
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SECTION 22 1313 - SANITARY WASTE AND VENT SYSTEM

PART 1 -PART 1 GENERAL

 1.1 SUMMARY

A. Includes But Not Limited To

1. Furnish and install soil, waste, and vent piping systems within building and connect with
outside utility lines 5 feet out from building where applicable.

2. Perform excavation and backfill required by work of this Section.

 1.2 REFERENCES

A. American Society For Testing And Materials

1. ASTM D 2321-00, ‘Standard Practice for Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity-Flow Applications’

3. ASTM D 2564-96a, ‘Standard Specification for Solvent Cements for Poly (Vinyl
Chloride)(PVC) Plastic Piping Systems’

4. ASTM D 3034-00, ‘Standard Specification for Type PSM Poly Vinyl Chloride)(PVC) Sewer
Pipe and Fittings’

5. ASTM F 656-96a, ‘Standard Specification for Primers for Use in Solvent Cement Joints of
Poly (Vinyl Chloride)(PVC) Plastic Pipe and Fittings’

7. ASTM F 789-95a, ‘Standard Specification for Type PSM Poly (Vinyl Chloride)(PVC) Plastic
Gravity Flow Sewer Pipe and Fittings’

8. ASTM F 891-00, ‘Standard Specification for Coextruded Poly (Vinyl Chloride)(PVC) Plastic
Drain, Waste, and Vent Pipe Fittings with a Cellular Core’

PART 2 PRODUCTS

 2.1 COMPONENTS (Shall meet the standards set forth in IPC Tables 702.1, 702.2, 702.3, 702.4.) 

A. Anticipated DWV Piping Material is Schedule-40 PVC that is rated for DWV installations.

B. Buried Piping

1. Minimum size of waste piping installed under floor slab on grade shall be 2 inches.

PART 3 EXECUTION

 3.1 INSTALLATION

A. Excavate and backfill as specified 

1. Runs shall be as close as possible to those shown on Drawings.
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2. Excavate to required depth and grade to obtain fall required.  Grade soil and waste lines
within building perimeter 1/4 inch fall in one foot in direction of flow.

3. Bottom of trenches shall be hard.  Tamp as required.

4. Remove debris from trench prior to laying of pipe.

5. Do not cut trenches near footings without consulting Architect.

B. Thermoplastic Pipe And Fittings

1. General  -  Piping and joints shall be clean and installed according to Manufacturer's
recommendations.  Break down contaminated joints, clean seats and gaskets and
reinstall.

2. Above Grade  -  Locate pipe hangers every 4 feet on center maximum and at elbows.

3. Below Grade  -

a. Install in accordance with Manufacturer's recommendations and ASTM D 2321.

b. Stabilize unstable trench bottoms.

c. Bed pipe true to line and grade with continuous support from firm base.

1) Bedding depth  -  4 to 6 inches.

2) Material and compaction to meet ASTM standard noted above.

d. Excavate bell holes into bedding material so pipe is uniformly supported along its
entire length.  Blocking to grade pipe is forbidden.

e. Trench width at top of pipe  -

1) Minimum  -  18 inches or diameter of pipe plus 12 inches, whichever is
greater.

2) Maximum  -  Outside diameter of pipe plus 24 inches.

f. Do not use back hoe or power equipment to assemble pipe.

g. Initial backfill shall be 12 inches above top of pipe with material specified in
referenced ASTM standard.

h. Minimum cover over top of pipe not under building slab -

1) 36 inches before wheel loading.

2) 48 inches before compaction.

C. Install piping so cleanouts may be installed as follows

1. Where shown on Drawings and near bottom of each stack and riser.

2. At every 135 degrees of accumulative change in direction for horizontal lines.

3. Every 100 feet of horizontal run.

4. Extend piping to accessible surface.  Do not install piping so cleanouts must be installed in
carpeted floors.  In such locations, configure piping so wall type cleanouts may be used.

D. Each fixture and appliance discharging water into sanitary sewer or building sewer lines shall have
seal trap in connection with complete venting system so gasses pass freely to atmosphere with no
pressure or syphon condition on water seal.
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E. Vent entire waste system to atmosphere.  Join lines together in fewest practicable number before
projecting above roof.  Set back vent lines so they will not pierce roof near edge or valley.  Vent line
terminations shall be 

1. 6 inches minimum above roof and 12 inches minimum from any vertical surface. 

2. Same size as vent pipe.

3. In areas where minimum design temperature is below 0 deg F or where frost or snow
closure may be possible  -

a. Vent line terminations shall be same size as vent pipe, except no smaller than 2
inches in diameter.

b. Vents shall terminate 10 inches minimum above roof or higher if required by local
codes.

F. Furnish and install firestopping at penetrations of fire-rated structures as required under Sections
07840 and 15051.

 3.2 FIELD QUALITY CONTROL

A. Site Tests

1. Conduct tests for leaks and defective work.  Notify Architect prior to testing.

2. Metal Pipe System  -  After backfilling and compacting of trenches is complete but before
placing floor slab, fill waste and vent system to roof level with water, 10 feet minimum, and
show no leaks for two hours.  Uncover pipe and correct leaks and defective work.  Re-
backfill and compact and re-test.

2. Thermoplastic Pipe System  -

a. Before backfilling and compacting of trenches, cap all open ends and pressure
test to 20 psi for 4 hours with no leaks.  Correct leaks and defective work.

b. After backfilling and compacting of trenches is complete but before placing floor
slab, re-test as specified above.  Uncover pipe and correct leaks and defective
work.  Re-backfill and compact and re-test.

END OF SECTION 22 1313
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SECTION 22 3430 - PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1 Scope

1.2 All electrical equipment and controls shall be UL listed.  Provide ASME approved temperature and pressure relief
valves on all domestic heating equipment.

PART 2 - PRODUCTS

2.1 Domestic Water Heaters

A. Provide water heater of size, capacity and make as scheduled on the drawings.  Heaters shall be fully
warranted for a minimum of 3 full years after final acceptance of the building.  Furnish heaters with the
following accessories:

1. ASME combination temperature and pressure relief valve rated in excess of heater input.
Run full size drain to atmosphere.

2. Automatic thermostat actuated controls with 100% shutoff.

3. Dual high-limit controls.

4. Tank drain.

5. Brass nipples for pipe connections.

6. Heater shall be factory insulated and sheet metal jacketed.

7. Water heater drain pan with drain as indicated in plumbing detail.

2.2 Point of Use water heater

A. As indicated in Plumbing Fixture Schedule

END OF SECTION 22 3430
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SECTION 22 4200 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1 Use polished chrome-plated, adjustable brass P-traps with wall escutcheons at all exposed locations.  Use
polished chrome-plated faucets with removable trim, brass body and brass handles.  Fixtures and supply fitting
shall be of one manufacturer.  Provide diaphragm type, polished chrome-plated flush valves with integral vacuum
breakers and screwdriver stops.  Provide fixture stops or valves ahead of all equipment or fixtures.  After fixtures
are set in place and secured to walls, caulk all around between fixtures and wall with either Dow Corning #780
or G.E. Construction Sealant white silicone caulking compound.  See Section 15400 for other acceptable and
approved plumbing equipment manufacturers.

PART 2 - PRODUCTS

2.1 Water Closets:

A. As indicated in Plumbing Fixture Schedule.

2.2 Lavatories:

A. As indicated in Plumbing Fixture Schedule.

2.3 Tub:

A. Shall be cast iron with white enamel finish. 

B. Surround shall be solid surface and not tile.  

C. Enclosure shall be sliding glass doors and not shower curtains.

D. Supply and shower head shall be as indicated in Plumbing Fixture Schedule.

2.4 Shower:

A. One piece fiberglass shower pan. Slab shall be recessed 1 ½" as indicated on Architectural plans.  Pan
shall be rated for roll-in use.

B. Surround shall be solid surface and not tile.  

C. Enclosure shall be glass door and not shower curtain.

D. Supply and shower head shall be as indicated in Plumbing Fixture Schedule.

E. Fixed shower head on wall above shower seat as well as adjustable handheld shower mounted on bar
(vertical wall mount).  Means shall be provided to switch between the two shower heads.

2.5 Disposal

A. InSinkErator Evolution Premier.

2.6 Sinks:

A. Stainless Sinks with sizes and number of bowls as indicated on Architectural Sheets

B. Design Standard: Elkay Lustertone.

C. Bowl sizes shall be standard and readily available.

D. Faucet shall have swing arm and wrist blade handles

2.7 Cleanouts

A. Interior Finished Floors or Sidewalks:

1. Concrete and Tile Floors:  J. R. Smith 4032 with scoriated nickel-bronze top.

2. Terrazzo Floors:  J. R. Smith 4192 with satin nikaloy top.

B. Interior Unfinished Floors:  J. R. Smith 4292 cast-iron cleanout with slotted head bronze plug.

C. Interior Finished Walls:  J. R. Smith 4472 wall access cover with bronze threaded plug.
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D. Exposed Vertical Cleanouts:  J. R. Smith 4572 cleanout tee.

E. Outside Yard Cleanouts:  J. R. Smith 4240 with 12" x 12" poured concrete pad at grade.

NOTE: Provide all cleanouts with threaded bronze plugs.

2.8 Drains

A. General:  Provide cast iron body drains with lacquer finish.  Where installed in surfaces having
waterproofing membrane, provide drains with non-puncturing, flashing clamp device and anchoring
flange.  See Waste and Vent Piping Section, for type of outlet on drain.  Drains not receiving a
continuous flow of water shall be connected to a drain line from a trap primer (see Plumbing Details).

B. Floor Drains:

1. Equipment Rooms and Unfinished Areas:  J. R. Smith 2110-B-P with Duco coated cast-iron
strainer and shallow type bucket strainer and with trap primer connection.

2. Toilet Rooms and Finished Areas:  J. R. Smith 2005-A-P round nickel bronze strainer and trap
primer connection.  Verify compatibility with flooring type used in project.  Verify  proper
elevation of floor drain rim.

C. Shower Drain:  J. R. Smith 2005-A, round N.B. cover.

2.9 Hose Bibbs & Wall Hydrants

A. Inside Building:  Woodford Model #24P, 3/4" lockshield wall faucet with integral flange, lockshield, loose
key and 3/4" hose end.  All units shall have polished chrome-plated body and vacuum breaker.

B. Outside Building:  Woodford Model #67, 3/4" wall hydrant with loose key, vacuum breaker.

2.10 Shock Absorbers

A. J. R. Smith 5000 Series, drawings.  Provide dielectric bushings at connection to piping system.  Provide
stainless steel access door as required for removal.

2.11 Pressure Reducing Valve

A. Furnish and install a water pressure regulating valve with strainer on water lines where shown on plans.

B. Valve construction shall be leakproof in the event of failure of any internal parts, and valve shall be
accessible for replacement of parts.

C. Valves shall have capabilities of supplying water at the capacity rate specified with not over 10-pound
reduced pressure change from a no-flow demand to maximum flow demand condition.

END OF SECTION 22 4200
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SECTION 23 0501 - GENERAL PROVISIONS

PART 1 - GENERAL

1.1 Scope:

A. Provisions of this section apply to all work specified in all sections under Division 23.

B. In addition, work in Division 23 is governed by the provisions of the Bidding Requirements, Contract
Forms, General Conditions and all sections under Division 1, General Requirements.

C. All iron, steel and manufactured goods used on this project must be compliant with the Buy
American Provisions in the American Recovery and Reinvestment Act (ARRA).  (Iron, steel and
manufactured goods must be produced in the United States.  A manufactured good is a good
brought to the construction site for incorporation into the building or work that has been A-
processed into a specific form or B- combined with other raw material to create a qualitatively
different material.)  See Buy American Provisions of ARRA for details and exceptions.

D. Owner Requests: no products on shelf 65 years (obsolete - they want products that have readily
available parts).

1.2 Examination of Premises:  Visit the site, verify all measurements and job conditions, and pay all costs
necessary to perform the work.

1.3 The Mechanical Contractor shall be licensed and hold a current contracting licence that has been valid for a
minimum of two years in the State of Utah as a Mechanical Contractor.

1.4 The Mechanical Contractor shall have a minimum of five years' experience installing commercial cooling and
heating systems similar to those described in these specifications and provide a list of previous projects,
including name of project and contact person names and phone numbers as a separate document in
addition to the mechanical bid submitted by the General Contractor.

1.5 The Mechanical Contractor shall be able to bond work he is bidding to perform and shall provide a written
statement from the bonding agency proposed to be used for this project as a separate document in addition
to the mechanical bid submitted by the General Contractor.  The bonding agency shall be one having a
Best's insurance rating of A or A+.  (Verify bonding with General Contractor)

1.6 Regulations, Permits, Fees, Charges, Inspections: (Verify with General Contractor)

A. Regulations:  Comply with all applicable codes, rules and regulations.  All materials and work must
comply with local construction, mechanical, plumbing, electrical and fire codes.  As a minimum,
comply with the following: 1991 IMC, IPC, NEC, UFC, NFPA codes and all City and State codes.

B. Fees and Permits:  Pay all connection, installation, use, development, etc., fees and/or charges. 
Obtain and pay for all required permits and licenses.  Refer to Division 1.

C. Inspections:  All work must be inspected and approved by local authorities.  Prior to final approval,
furnish the Architect with certificates of inspections and approvals by the local authorities in
accordance with Division 1.

1.7 Drawings and Specifications:

A. Refer to Division 1 for information on submittals and shop drawings.

B. If a conflict exists between the drawings and specifications, promptly notify the Architect.
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1.8 Record Drawings:  Provide record drawings for all work under sections in Division 23.  See Division 1 for
detailed requirements covering preparation of record drawings.

1.9 Work and Materials:  Unless otherwise specified, all materials must be new and of the quality specified.  The
workmanship shall be of a quality that is acceptable to the Architect and is equal to the standards of the
trades.  Contractor must staff the project with sufficient skilled workmen, including a fully qualified
construction Superintendent, to complete the work in the time allotted.  The Superintendent must be qualified
to supervise all of the work in his work category.

1.10 Approvals of Materials and Equipment:  Refer to Division 1 for description of material and equipment for prior
approvals and substitutions.

1.11 Maintenance Manual:

A. Prior to completion of the project, compile a complete equipment and maintenance manual for all
equipment supplied under sections of Division 23, as described in Division 1.

B. Manuals shall be bound in a three-ring binder.  A preliminary submittal of the manual shall be made
to the Architect 90 days after receiving approved submittals.  Final submittal of the manual shall be
made four weeks prior to substantial completion of the project.

1.12 Shop Drawings:

A. Engineer's Review:  The Engineer shall review and take appropriate action on shop drawings,
product data, samples and other submittals required by the contract documents.  Such review shall
be only for general conformance with the design concept and general compliance with the
information given in the contract documents.  It shall not include review of quantities, dimensions,
weights or gauges, fabrication processes, construction methods, coordination with the work of other
trades or construction safety precautions, all of which are the sole responsibility of the Contractor. 
The Engineer's review shall be conducted with reasonable promptness consistent with sound
professional practice.  Review of a specific item shall not indicate acceptance of an assembly of
which the item is a component.  The Engineer shall not be required to review and shall not be
responsible for any deviations from the contract documents not clearly noted by the Contractor, nor
shall the Engineer be required to review partial submissions or those for which submissions for
correlated items have not been received.

B. Submit shop drawings in accordance with Division 1 and all data for all equipment provided under
Division 23  within 30 days after award of contract.  Index all submittals and reference to these
specifications.  Submit all shop drawings in a single batch at one time.  Submit shop drawings for all
equipment provided under Division 23, including the following:

1. Intake/exhaust, penthouses, louvers, wall and roof caps.

2. Insulation materials and finishes for all types of piping and ductwork.

3. Ductwork, dampers, air distribution accessories, supports, grilles, registers, diffusers,
louvers.

4. Heating equipment.

5. Refrigerating equipment, condensing units.

6. Refrigerant piping, valves, accessories.

7. Fans, including characteristic curves.
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8. Temperature control equipment, schematics and diagrams.

9. Balance contractor (licensed and certified).

10. Access doors.

11. Access panels.

12. All other equipment as shown, indicated, specified, required and as directed by Architect.

1.13 Equipment Purchases:  Arrange for purchase and delivery of all materials and equipment within 15 days
after approval of submittals.

1.14 Cooperative Work:

A. Correct without charge any work requiring alteration due to lack of proper supervision or failure to
make proper provision in time.  Correct without charge any damage to adjacent work caused by the
alteration.  See Division 1 for additional requirements.

B. Cooperative Work Includes:

1. General supervision and responsibility for proper location, rough-in and size of work
related to Division 23 but provided under other divisions of these specifications.

2. Installation of sleeves, inserts and anchors bolts for work under sections in Division 23.

3. Electrical work as specified herein.  Refer to Division 26 for requirements.

1.15 Substitutions:

A. Where Manufacturer’s names appear, other Manufacturers may be substituted upon obtaining
written approval of Architect at least 10 days prior to opening of bids.  The contractor will be
required to complete and sign a “Proposed Substitution Request Form” that will be reviewed by the
Architect, Engineer, and Owner.  The submission of the “Proposed Substitution Request Form”
shall be at least 10 days prior to opening of bids. 

B. Any prior approval of alternate equipment does not automatically exempt the supplier from meeting
the intent of these specifications.  Failure to comply with the operational and functional intent of
these specifications may result in the total removal of the alternate system at the expense of the
contractor. 

1.16 Guarantee:  Guarantee all material, equipment, and workmanship for all sections under Division 23 in writing
to be free from defects of material and workmanship for one year from date of final acceptance as outlined in
Division 1.  Replace without charge any material or equipment proving defective during this period.  The
guarantee shall include performance of the equipment under all conditions of load, installing any additional
items of control and/or protective devices as required and the replacing of any refrigerant lost.

1.17 Mechanical Wiring:

A. Provide all temperature control wiring, all interlock wiring, and equipment control wiring for the
equipment that is to be provided under this Division unless specifically shown on electrical
drawings.

B. All wiring shall be not less than No. 14 insulated, color coded wire in electrical metallic tubing. 
Installation shall comply with Division 26.
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C. The following schedule is intended to summarize the division of work material responsibilities
between the Mechanical Contractor and the Electrical Contractor.

Furn. Set Power Control

Item  By By Wiring Wiring 

Equipment motors  MC MC  EC  --

Motor starters, contactors

and overload heaters  MC* EC  EC  MC

Fused and unfused disconnect

switches  EC EC  EC  --

Manual operating switches EC EC  EC  EC

Control relays and

transformers  MC MC  EC  MC

Thermostats, time switches**  MC MC  EC  MC

Smoke detectors  MC MC  EC CC

Motor and solenoid valves,

damper motors, switches MC MC  -- MC

Refrigeration equipment controls MC MC  EC MC

MC = Mechanical Contractor

EC = Electrical Contractor

CC = Controls Contractor

**  Motor-drive units which are controlled from line voltage automatic controls such as line voltage thermostats, float
switches or time switches which conduct full load current of the motor shall be wired for both power and control circuit
under the electrical contract.  However, if the control device does not conduct full load current, then the responsibility
shall be that set forth in the above schedule.  (Example:  A 208 volt, 3-phase, 3-wire motor requires 120 volt control.) 
Electrical Contractor shall furnish a 120 volt circuit for control and 208 volt circuit for power and wire the power circuit. 
Mechanical Contractor shall wire the control circuit.

D. Under this section provide all shop drawings and wiring diagrams complete with all connection
details.  Wiring diagrams must be free from confusing optional methods that do not apply.  Wiring
diagrams must be complete with all necessary information and must correctly indicate the
conditions of this specific job.

E. Under this section be responsible for the checking and testing of all controls and interlocks for a
complete and satisfactory operating system.

F. Before ordering motors, equipment, etc., verify the available voltage and phase with the electrical
trades.
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1.18 Electrical Work:

A. Electrical wiring, including power wiring and control wiring (except as otherwise specified under
Automatic Temperature Controls), all raceways, wiring, outlet and junction boxes, and labor for
installation of the wiring and equipment shall be included in Electrical Division 26 of the specifi-
cations.

B. Under the Automatic Temperature Control section of these specifications, furnish and install all
wiring, conduit, electric automatic temperature control devices, thermostats, relays, automatic
control switches and pilot lights.  See the Automatic Temperature Control Section, for additional
detailed information.

C. All loose starters and control devices for equipment furnished under Division 23 (except as
otherwise specified under Automatic Temperature Control Section) are to be furnished under that
particular section of Division 23 and installed under the electrical division.

D. Contractor shall provide all shop drawings and wiring diagrams complete with all connection details. 
Wiring diagrams must be free from confusing  optional methods that do not apply.  Wiring diagrams
must be complete with all necessary information and must correctly indicate the conditions of this
specific job.

E. Contractor shall be responsible for the checking and testing of all controls and the interlocks for a
complete and satisfactory operating system.

F. Before ordering any motors and equipment.  Verify the available voltage and phase for all motors
with the Electrical Contractor.

G. Submit a complete list of all motors prior to final closeout of job indicating the locations,
horsepower, voltage, phase and amperage draw of each motor.

H. All field wiring and equipment must conform to the applicable sections of the Electrical
specifications, Division 26.

1.19 Welding Codes and Standards:  All welding and other criteria covered by this specification shall be in
accordance with the following code:

ASME Boiler and Pressure Vessel Code

Section IX ANSI Code for Power Piping: B31.1

PART 2 - PRODUCTS

2.1 Machinery Drives:

A. Use V-belts designed for 150% of capacity for all belt drives.For multiple belt drives, use matched
sets, so marked at the factory.

B. On drives with not more than two belts, provide adjustable pitch motor sheaves with the midpoint of
the adjustment range equal to that required to achieve the specified fan capacity.

C. On motors with drives with more than two belts, furnish nonadjustable sheaves, providing the
specified fan capacity.

2.2 Machinery Accessories:
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A. Lubricating Devices:  Provide all oil level gauges, oil pressure gauges, grease cups, grease gun
fittings, as required by the equipment.  Extend all lubricating fittings to readily accessible locations.

B. Guards:  Provide totally-enclosed OSHA type belt guards for all rotating equipment.  Design guards
to be readily removable for access to belt drives.

2.3 Equipment Design and Installation:

A. Uniformity:  Unless otherwise specified, provide all equipment of same type or classification by the
same manufacturer.

B. Design:  Design all equipment in accordance with ASME, AGA, UL and other applicable technical
standards as follows:

Electric appliances - UL labeled

Fans - AMCA rated and stamped

Cooling equipment - ARI certified

Fire dampers, smoke dampers, combination fire and smoke dampers -  UL listed

C. Concrete Inserts:

1. The work under this section includes furnishing and installing all concrete inserts required
for all materials and equipment specified herein or in other sections of Division 23.

2. Provide concrete inserts equal to Unistrut Series 3200 with standard, plain, oiled finish. 
Provide exposed Unistrut pipe supports with factory finished enamel paint.

PART 3 - EXECUTION

3.1 Verification of Dimensions:

A. Scaled and figured dimensions are approximate only.  Before proceeding with work, carefully check
and verify dimensions at site, and be responsible for properly fitting equipment and materials
together and to the structure in spaces provided.

B. Drawings are essentially diagrammatic and many offsets, bends, special fittings and exact locations
are not indicated.  Carefully study drawings and premises in order to determine best methods,
exact locations, routes, building obstructions, and install apparatus and equipment in available
locations.  Install apparatus and equipment in manner and in locations to avoid obstructions,
preserve headroom, and keep openings and passageways clear.

3.2 Cutting and Patching:  Cut work and patch per Division 1 as necessary to properly install the new work.  As
the work progresses, coordinate necessary openings, holes, chases, etc., in their correct location.  If the
required openings, holes and chases are not in their correct locations, make the necessary corrections at no
cost to the Owner.  Avoid excessive cutting and do not cut structural members without the consent of the
Architect.  Patching by General Contractor at Mechanical, Plumbing or Fire Protection Contractor's expense. 
Include as a part of the work under this contract all structural framing required by penetrations through the
roof and necessary steel to support ducts and pipes between structural steel unless shown on the structural
drawings.

3.3 Closing-in of Unfinished Work:  Cover no work until inspected, tested and approved.  Where work is covered
before inspection and test, uncover it, and when inspected, tested and approved, restore all work to original
proper condition.
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3.4 Accessibility:

A. Install valves, dampers, traps, control devices or other specialties requiring reading, adjustment,
inspection, repairs, removal or replacement conveniently and accessibly throughout the finished
building.  Where any of these devices are shown on the contract drawings to be installed above any
inaccessible ceiling, the Mechanical Contractor shall furnish access doors or panels as required.

B. All access doors or panels in walls and ceilings required for access to control devices, traps, valves
and similar devices are to be furnished and installed as part of the work under this section.  Provide
type as specified under Division 8.

C. Provide ducts which pierce a fire separation with fire dampers of same fire rating as the separation.

D. Refer to drawings and "Finish Schedule" for type of wall and ceiling in each area and for rated
construction.

E. Coordinate work of various sections to locate valves, traps, and dampers with others to avoid
unnecessary duplication of access doors.

3.5 Roof Flashings:  Flash and counterflash all piping, conduits and ductwork penetrating roofing membrane with
flashing per roofing manufacturer's recommendations.  Refer to architectural drawings for detailing of duct
and pipe penetrations through roof.

3.6 Equipment Rough-in:

A. Rough in all equipment and fixtures as designated on the drawings and in the specifications.  The
drawings indicate only the approximate location of rough-ins.  The exact rough-in locations must be
determined from large-scale certified drawings.  The Contractor shall obtain all certified rough-in
information before progressing with any work for rough-in final connections.

B. Be responsible for providing all outlets and services of proper size at the required locations.

C. Minor changes in the contract drawings shall be anticipated and provided for under this division of
the specifications.

D. Rough-in only (unless otherwise designated on the drawings) shall include the following:

1. Mechanical:  Provide all services as indicated and required, including all ductwork, piping
and valves.  Cap all ductwork stub-outs in a manner suitable for future extension.

3.7 Owner-Furnished and Other Equipment:

A. Rough-in only for all Owner-furnished equipment (see Division 1) and all equipment furnished under
other sections of the specifications, except as otherwise specified and/or noted on the drawings.

B. Rough-in requirements shall be as outlined in the preceding paragraph titled "Equipment Rough-In."

3.8 Equipment Final Connections:

A. Provide all piping and duct final connections for all equipment under Division 23 as required herein
specified and indicated on the drawings.

B. Air Conditioning, Heating, and Ventilating:  Provide final connections complete with necessary
valves, drains, unions, flanges and duct connections for equipment furnished and installed under
other sections of the specifications, except as otherwise designated.  Included under the HVAC
sections of the specifications are the final connections to the following:
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1. Condensate piping from air conditioning equipment.

2. Supply, return, relief, outside air and exhaust duct connections for all equipment including
exhaust fans.

3. Piping connections for all equipment.

3.9 Machinery Drives:  After tests have been performed on the air conditioning and air handling systems, make
without cost not more than two changes in the size of the nonadjustable sheaves to obtain the required air
quantities.

3.10 Machinery Accessories:

A. Application:  Do not install any equipment in an application not recommended by the manufacturer.

B. Installation:  Align, level and adjust all equipment for proper operation.  Install so connecting and
disconnecting of piping and accessories can readily be done and so all parts are readily accessible
for inspection, service and repair.  Install equipment in accordance with manufacturer's
recommendations.

3.11 Pipe and Equipment Supports:

A. Where supports, foundations, stands, suspended platforms for machinery, tanks, or other
equipment are indicated or specified, perform the following:

1. Locate support members to avoid equipment strains and interference with piping
connections, tube pulling or other maintenance operations.

2. Where saddles are required, use cast iron or welded steel saddles with curvature to fit the
tank shell.

3. Mount power-driven equipment on common base with driver.

B. Concrete Inserts:  Furnish and install all concrete inserts required for all materials and equipment
specified and/or shown on the drawings for Division 23.

C. Concrete Foundations:  Work under this section includes coordination of construction of all
concrete foundations indicated or required for equipment specified herein or in other sections under
Division 23.  Materials and workmanship shall be described under Division 3.

D. Grout under all equipment after leveling, filling completely the space between machinery bed plate
and foundation surface as specified in Division 3.  Finish exposed surface of grout for a neat
appearance.

E. Floor Stands:  Where equipment is mounted standard or on legs, construct of structural steel or
steel pipe and fittings, cross-brace and fasten with flanges or plates bolted to floor.

F. Ceiling or Wall Supports:  Use suspended platform, strap hangers, bracket or shelf, whichever is
most suitable for equipment and location.  Construct of structural steel members, steel plates, rods
or pipe as required.  Cross-brace and fasten to building structure or inserts in an approved manner.

G. Steel Work:  Neatly fabricate and erect steel work with burrs and welding spatter ground off.  Paint
after fabrication with a rust-inhibitive primer.

H. Roof Mounted Equipment (Steel Supported):  Provide curbs and flashings for metal support
structures as shown in the latest SMACNA manual for roof supports.
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3.12 Cleanup:

A. In addition to cleanup specified under Division 1, thoroughly clean all parts of the equipment. 
Where exposed parts are to be painted, thoroughly clean off any splattered construction materials
and remove all oil and grease spots.  Wipe the surface carefully and scrape out all cracks and
corners.

B. Thoroughly flush and clean out all water circulating systems.  Remove, clean and replace all
strainer elements.

C. During the progress of the work, keep the premises clean and free of debris.

3.13 Painting:

A. Except as otherwise specified or indicated in the architectural drawings and/or specifications, paint
all exposed unfinished metal with one coat of rust-inhibiting primer.  (Galvanized ductwork and
factory painted equipment shall be considered as having primed surface.)

B. Finished painting is specified under Division 9.

3.14 Objectionable Noise and Vibration:  Construct and brace the metal partitions, ducts and sheet metal
housings to prevent vibration or rattling when systems are in operation.  Install connections to equipment so
noise and vibration will not reach the conditioned area through ducts, piping, conduit, sheet metal work, or
the building structure.  Provide power-driven equipment suspended from the structure with spring type
isolation.

3.15 Welding:

A. Procedures:

1. All procedures and welders must be qualified in accordance with the requirements of
Section IX, ASME Boiler and Pressure Vessel Code and ANSI code for power piping
B31.1.  Procedure qualification test records and acceptance shall be submitted with the
welding procedure prior to the start of fabrication.

2. Architect's inspector or authorized representative will review performance qualification
records of individual welders.

B. Welding Processes:  The following welding processes are permitted, provided that the procedure is
qualified in accordance with Section IX, ASME Boiler and Pressure Vessel Code.

1. Manual shielded metal-arc.

2. Gas tungsten-arc.

3. Other welding processes may be used providing they are qualified in accordance with
Section IX, ASME Boiler and Pressure Vessel Code.

C. Restrictions:  Weld bevel preparations shall be provided on all welding fittings and shall be
machined or ground to remove all discoloration if flame or arc cut.

D. Welding Filler Material:

1. A filler material control procedure shall be submitted to Owner for review and acceptance
prior to performing any welding.
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2. All shielded metal-arc welding shall be performed using low-hydrogen type electrodes
such as E 7018.

E. Preheat and Interpass Temperature:

1. Preheat for pressure components shall be as specified in Table 132 of ANSI B.1.

2. Preheat and interpass temperature shall be determined by temperature indicating crayons,
contact pyrometers or other equally suitable means.

F. Postweld Heat Treatment:  Postweld heat treatment for pressure components shall be as specified
in Table 131 of ANSI B31.1.

END OF SECTION 23 0501



TRAINING HOUSING AIR SYSTEM BALANCING
USOR - DSBVI 23 0593 - 1

SECTION 23 0593 - AIR SYSTEM BALANCING

PART 1 - GENERAL

1.1 The Contractor shall include in his bid the services of a certified independent air balance and testing agency.
The testing agency shall be one which specializes in the balancing and testing of heating, ventilating and air
conditioning systems, to balance, adjust and test air-moving equipment and air distributing or exhausting
systems as herein specified.  All work shall be done under direct supervision of a qualified heating and ventilating
certified technician employed by the agency.

1.2 Perform all of the air system balancing specified in this section as part of the contract to be paid for by the
Mechanical Contractor.

PART 2 - PRODUCTS

2.1 Materials:  All instruments used by this agency shall be accurately calibrated and maintained in good working
order.  If requested, conduct the tests in the presence of the Architect and/or the Mechanical Engineer
responsible for the project and/or his representative.  Do not begin air balance and testing until system has been
completed and is in full working order.  Put all heating, ventilating and air conditioning systems and equipment
into full operation and continue the operation of same during each working day of testing and balancing.  Submit
within 15 days after receipt of the contract, 7 copies of submittal data for the testing and balancing of the air
conditioning, heating and ventilating systems.  The air balance agency shall provide proof of having successfully
completed at least five projects of similar size and scope and shall be a certified member of Associated Air
Balance Council or NEBB.  Submit the test and balance contract to the Architect for approval within 90 days after
the Air Conditioning Contractor has received his contract to proceed with the air conditioning installation to allow
the air balance agency to schedule this work in cooperation with other trades involved and comply with the
completion date.

PART 3 - EXECUTION

3.1 Air Balancing:  Upon completion of the air conditioning system, the air balance agency shall perform the following
test, compile the test data, and submit five (5) copies of the complete test data to the Contractor for forwarding
to the Owner, Architect and Engineer for review and approval.

3.2 Testing Procedure:  The air balance agency shall perform the following tests, and balance system in accordance
with the following requirements:

A. Test and adjust blower RPM to design requirements to within 10% of design.

B. Test and record motor full load amperes.

C. Make pitot tube traverse of main supply ducts and obtain design CFM at fans when deemed necessary
by Engineer.

D. Test and record system static pressure, suction and discharge.

E. Test and adjust system for design CFM outside air.

F. Test and adjust system for design CFM recirculated air.

G. Test and record entering air temperatures (DB heating and cooling).

H. Test and record entering air temperatures (WB cooling).

I. Test and record leaving air temperatures (DB heating and cooling).
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J. Test and record leaving air temperatures (WB cooling).

K. Adjust all main supply and return air ducts to proper design CFM.

L. Adjust all zones to proper design CFM supply and return.

M. Test and adjust each ceiling diffuser, grille and register to within 10% of design requirements.

N. Each grille, diffuser and register shall be identified as to location and area on a set of plans included
with report.

O. Identify and list size, type and manufacture of diffusers, grilles, registers and all tested equipment.  Use
manufacturer's ratings on all equipment to make required calculations.

P. Reading and tests of diffusers, grilles and registers shall include required velocity, required CFM, and
test resultant CFM after adjustments.

Q. In cooperation with the control manufacturer's representative, setting adjustments of automatically
operated dampers to operate as specified, indicated and/or noted.

R. Adjust all diffusers, grilles, and registers to minimize drafts in all areas.

S. As part of the work of this contract, the Air Conditioning Contractor shall make any changes in the
pulleys, belts and dampers or the addition of dampers required for corrected balance as recommended
by air balance agency, at no additional cost to Owner.  The Contractor shall furnish the necessary labor
to assist the testing agency to complete its work.

T. Test and balance agency shall include an extended warranty (in addition to the one year guarantee
period) of 90 days after completion or resetting of any outlet, supply air fan or exhaust fans as listed
in test report.  The agency shall provide technicians to assist the Engineer in making any tests he may
require during this period of time.

END OF SECTION 23 0593
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SECTION 23 0594 - TESTING

PART 1 - GENERAL

1.1 This section describes the labor, materials and services required for the testing of all systems.

PART 2 - EXECUTION

2.1 Test Procedures

A. Make tests before the rough work is covered.  The system may be tested in parts if approved.

B. When the tests show the work in any way defective, remove defective material or equipment from the
premises and retest.

C. Make piping tests on all piping as required by code.

D. Coil Condensate Drain Piping:  Fill to highest point of system for (4) hours.

2.2 Testing out

A. Check out and test operate all equipment installed under heating, ventilating and air conditioning
sections of these specifications, including a check of all work performed under the Electrical and
Mechanical divisions in conjunction with the equipment installed under all sections of this division.

1. Check electrical work to see that the power is properly supplied to all electrical motors and
that all electric controls are properly hooked up in the control circuits.  Furnish a list of the
voltage and current readings taken under load of all motors.

2. Check all work and see that all controls are in good working order and properly adjusted.
After the equipment has been properly adjusted, start up and run all equipment enough to
determine that the controls and equipment are all operating properly and that the installation
is complete.  Balance the water quantities and water flow as required in the piping hot water
circulation system. 

3. When the test or observations show that the work is in any way defective or at a variance with
the specification requirements, immediately make all changes necessary to correct the work
and remedy the defects to the satisfaction of the Architect.  Remove any defective material
or equipment from the premises.  In the event the Contractor does not remedy all defects and
make all changes demanded by the Architect within a reasonable time, the right is reserved
to have the defects remedied or changes made and to charge the cost of the work against the
account of the Contractor.

4. Furnish all appliances, equipment and labor for the tests and meet all expenses of the tests.

2.3  Final Tests

A. Before acceptance and at a time designated, make a complete test to demonstrate that the air
quantities are balanced for even temperatures throughout, that all controls are adjusted and that, in
general, the system is placed into proper operation.  Furnish a skilled operating engineer for a period
of at least four hours, at time or times designated by the Owner, to instruct the Owner's representative
in the operation and maintenance of the equipment.

END OF SECTION 23 0594
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SECTION 23 0933 - AUTOMATIC TEMPERATURE CONTROLS

PART 1 - GENERAL

1.1 Scope

A. The work included in this section shall consist of all labor, transportation, materials and equipment
necessary for the installation of a complete system of automatic temperature control for this project in
accordance with the drawings and as specified herein.

1.2 General

A. The work in general shall consist of, but is not necessarily limited to, the following:

1. 7 day, 24 hour programmable thermostat or zone controller with set back and auto
changeover.

2. Capable of controlling two stages of gas heating and two stages of DX cooling.

1.3 Summary

A. Furnish and install the automatic control system as described diagrammatically on the drawings.  The
system shall be completely operational in all respects.  The system shall perform all functions as
indicated.  Power wiring required by the automatic temperature control system shall be furnished by
the Electrical Contractor.  Control conduit required by the automatic control system shall be furnished
by the Electrical Contractor.  All required wiring diagrams and schematics shall be furnished to the
Electrical Contractor by the Automatic Temperature Control Contractor.  All control wiring is by this
Contractor.

PART 2 - PRODUCTS

2.1 Miscellaneous Control Devices

A. Wall Mounted Wall Thermostats and Sensors:  Mount all room thermostats where shown on the plans
or as approved by the Architect and/or Engineer. .

B. Damper Motors:  On all damper motors provide flexible, nonmetallic diaphragm operators with sufficient
power to position the dampers accurately in response to the controller.  Damper motors on modulating
outside air shall have a pilot positioner.

C. Automatic Dampers:  Parallel or opposed blade control dampers as required, equal to Johnson
Proportion/Aire low leakage dampers; 13 gauge galvanized steel formed damper frames for extra
strength with mounting holes for flange and enclosed duct mountings.  Dampers over 48" wide shall
be standard modules with interconnecting hardware.  Blade bearings of oil-impregnated sintered bronze
with 1/2" zinc-plated steel shafts.  All blade linkage hardware or corrosion-resistant finish and readily
accessible for maintenance after installation.  Provide synthetic elastomer seals.

PART 3 - EXECUTION

3.1 Work Included in Other Sections of the Specifications

A. All electical wiring (by ETC).

B. Mounting of dampers in ductwork, including the furnishing of required blank-off plates to reconcile
modular damper sizes to duct sizes (by MTC).

Abbreviations:

ATC = Automatic Temperature Controls Trades Contractor

MTC = Mechanical Trades Contractor

ETC = Electrical Trades Contractor

3.2 Temperature Control Raceways - Division 16
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A. All temperature control raceways will be provided and installed by Division 16 Contractor.  Raceway
system shall be complete and include but not be limited to all required conduit, boxes, connectors etc.
Division 16 Contractor shall coordinate all required locations for all systems.

END OF SECTION 23 0933
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SECTION 23 1000 - FUEL GAS SYSTEM (NATURAL GAS)

PART 1 - GENERAL

1.1 Use Schedule 40 black steel pipe with extra-heavy, black malleable iron screwed fitting for all gas lines (low
pressure less than 1 pound) for piping 1-1/2" and smaller.  For gas lines 2" and larger, use Schedule 40, black
steel pipe with butt welding.  Use flanges on piping 2" and larger and unions on piping 1-1/2" and smaller.  For
all pipe below grade, exterior of the building, use polyethylene or polyvinyl chloride (PVC) pipe for gas distribu-
tion.

1.2 Regulations:  All materials, equipment and installation must comply with the latest publication of all applicable
codes, rules and regulations, local gas utility company, all of which must be considered a part of these specifi-
cations, including the requirements of the city and state.  

International Building Code

International Plumbing Code

National Fire Protection Association Standards

National Electrical Code

Utah State Department of Health

International Mechanical Code

National Fire Protection Association

DOT CFR-49, 190, 191, 192.

PART 2 - PRODUCTS (Shall meet the standards set forth in IFGC Section 403)

(All gas valves, flanges and fittings shall be marked for identification.)

2.1 Steel Pipe:  Schedule 40 black steel conforming to ASTM A53, Grade A or B, seamless welded pipe.

2.2 Fittings:

A. Steel Pipe 1-1/2" and Smaller:  Extra-heavy black malleable iron conforming to USAS B16.3, 150 psi
SWP.

B. Steel Pipe 2" and Larger:  Black steel seamless welding fittings conforming to USAS B16.9 and ANSI
B16.25, 150 psi SWP.

C. Steel Unions:  Black malleable iron, screwed connections, ground iron-to-bronze seat, conforming to
ASTM A47, 250 psi SWP.

D. Steel Flanges:  Black forged steel with weld neck flanges conforming to USAS B16.5, 150 psi, SWP.

2.3 Valves:

A. Piping 1-1/2" and Smaller:  Resun R-1430 or Rockwell-Nordstrom #142 lubricated plug valve with #555
lubricant for natural gas service with UL or AGA rating.

B. Piping 2" and Larger:  Resun R-1431 or Rockwell-Nordstrom #143 lubricated plug valve with #555
lubricant for natural gas service with UL or AGA rating.

C. At Equipment Connection:  Milwaukee BB2-100 Butterball, bronze body, threaded ends, 1/2" through
2".

2.4 Gas Service Pressure Regulators:  Fisher series S100 or S200 diaphragm actuated pressure regulator suitable
for natural gas service.  Orifice to be sized to regulate cubic feet per hour at inlet and outlet pressures as
scheduled on the drawings or as required by system.

PART 3 - EXECUTION

3.1 Install all piping in the building aboveground or in accessible trenches where indicated on the drawings.  Install
no gas piping in or under concrete floors or in masonry walls.  Where gas lines are indicated to be sleeved below
walks and rise on inside of building, install in accordance with standard city gas sleeve details. 
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3.2 Install tracer wire parallel to all plastic pipe within 6" of pipe and terminate aboveground at ends.  All tracers on
a single system shall be connected at their points of intersection.

3.3 Supervise the proper installation of gas meter and pressure regulator by the utility contractor.

3.4 Extend gas lines from meter and/or pressure regulators to all equipment and connections requiring gas.
Underground piping shall be installed with a minimum of 24" cover with 6" of shading material all around, not to
exceed #4 sieve (sand).  Provide a minimum of 8" clearance from all underground structures.  Verify burial depth
with local utility company and Corporation Commission.

3.5 Install gas pipe with suitable dirt legs at equipment connections.

3.6 Install accessible valve and union at each equipment connection.

3.7 Install valve and union with capped gas at all equipment stub-outs.

3.8 Coordinate location of valved outlets for mechanical equipment with Mechanical Contractor.

3.9 Install chrome-plated escutcheon plates at all wall penetrations exposed to view.

3.10 Plug each gas outlet, including valves, with threaded plug or cap immediately after installation and retain until
installation is complete.

3.11 Install shutoff valve outside at entry into each building.

3.12 Aboveground pipe shall be electrically bonded and grounded as required by NFPA 54, page 3.14.

3.13 Coordinate piping with mechanical ductwork, fire sprinkler pipes, conduits, etc.

3.14 All gas pipe installed in a return air plenum shall be butt welded.

3.15 Submit maintenance data and parts lists for system materials and products.  Include this data, product data,
shop drawings, and record drawings in maintenance manual.

3.16 Welding procedure shall be by a qualified welder per CFR 192.225.  Contractor shall furnish Architect with
welder's qualifications and no welding shall be done until authorized.  Welds shall be inspected with records
maintained and furnished to Architect.

END OF SECTION 23 1000
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SECTION 23 2300 - REFRIGERANT PIPING

PART 1 - GENERAL

1.1 Furnish and install refrigerant piping between condensing unit and evaporator coil as indicated on the drawings.
Make final connections to all equipment.

1.2 Piping shall be field fabricated from hard drawn copper piping with wrought copper fittings and brazed joints as
specified herein.

PART 2 - PRODUCTS

2.1 Field Fabricated Piping Above Grade:  Type L hard drawn copper tubing with brazed joints.

2.2 Field Fabricated Piping Below Grade:  Type K hard drawn copper tubing with brazed joints.

2.3 Field Fabricated Fittings:  Wrought copper with brazed joints.

2.4 Solder:  Silver solder having a minimum melting point of 1050°F.

2.5 Expansion Valves:  Sporlan thermostatic expansion valves with ODF solder connections, type and size to match
the refrigerant, capacity and service intended.

2.6 Solenoid Valves:  Sporlan solenoid valves with ODF solder connections, type and size to match the service
intended.

2.7 Filter Dryers:  Sporlan "Catch-All" filter dryer with ODF solder connections and replaceable core.

2.8 Liquid and Moisture Indicators:  Sporlan "See-All" moisture and liquid indicator with ODF solder connections.

PART 3 - EXECUTION

3.1 Field fabricated refrigerant lines shall be installed by workmen skilled in the installation and testing of refrigerant
piping and refrigerant equipment.

3.2 All work shall conform to standard engineering practice as recognized by ARI and the American Society of
Heating, Refrigerating and Air Conditioning Engineers, and all piping, installation and testing shall conform to
the applicable requirements of ANSI B9.2.

3.3 All refrigerant lines shall be properly pitched and shall have oil traps properly sized, located and installed,
complete with properly sized double suction risers, to ensure that oil in any part of the system will be able to
return to the compressor under minimum system operating conditions.

3.4 Each refrigerant circuit shall have a minimum of one liquid and moisture indicator, one liquid line dryer and one
set of charging valves.

3.5 All joints on field fabricated piping shall be brazed using 1050°F silver solder or "Sil-Fos."  Circulate dry nitrogen
through all tubes and fittings being soldered to eliminate formation of copper oxide during brazing operation.
Valves and accessories shall be protected against excessive temperature during brazing.

3.6 All field fabricated pipe shall be cut smooth and square with an approved type of pipe cutter.  Pipe shall be
reamed, cuttings carefully removed and piping thoroughly cleaned of all dirt and oil before brazing.

3.7 All refrigerant lines installed below concrete shall be installed in a Schedule 40 PVC pipe sleeve to protect pipe
and insulation.

3.8 All piping shall be thoroughly tested for leaks and proved tight before charging.  Evacuate system to not less than
500 microns with oil submerged vacuum pump and special vacuum hoses.  Hold for two hours.  Charge shall
be calculated and a volume charging cylinder or electronic scale shall be utilized.  Affix a tag to each system
showing type of refrigerant and total pounds in the system.

3.9 Cleaning:  Clean all fittings before installation.  Pipes shall be capped ACR refrigerant grade pipe or precharged
refrigerant grade pipe.

3.10 Insulation:

A. Insulate all refrigerant suction piping with 1/2" thick flexible foamed plastic closed cell pipe insulation.
Insulation shall have a "K" factor of not more than .26 at 70°F and a water vapor transmission rate of



TRAINING HOUSING REFRIGERANT PIPING
USOR - DSBVI 23 2300 - 2

0.1 perm-inch or less in conformance with ASTM C-177 and ASTM C-355 water method.  Where
possible, install suction and liquid lines together within common insulation jacket.  When insulation is
exposed to sunlight, wrap with polytape with one-third overlap.

B. Install insulation by slitting tubular sections and applying over piping.  Fabricate covers for fitting from
insulation in conformance with manufacturer's recommendations.  Seal joints, butt ends and miters with
fire retardant, waterproof adhesive equal to Armstrong 520.  (Tape joints will not be accepted.)

C. Paint all insulation and/or tape exposed to the exterior with ultraviolet resisting paint.

END OF SECTION 23 2300
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SECTION 23 3114 - SHEET METAL DUCTWORK (LOW PRESSURE)

PART 1 - GENERAL

1.1 Scope:  Furnish all labor, materials, equipment and services necessary for the installation of all low pressure
sheet metal duct systems as herein described and as indicated on the drawings.  Each system shall be complete
with all accessories, etc., as described herein and in other sections of these specifications.

1.2 Galvanized Sheet Metal:  For all ductwork except as otherwise specified.

PART 2 - PRODUCTS

2.1 Galvanized Ductwork:  Galvanized, prime-grade, lock-forming, quality steel (LFQ) having galvanized coating of
1-1/4 ounces total for both sides of 1 square foot of a sheet.  Cross-break all sides of ducts.

2.2 Longitudinal Seams:  Pittsburgh lock groove, hammered flat.  Tape all transverse joints of supply, return and
exhaust ducts with open weave fiberglass, canvas and Arabol, or reinforced Hardcast.

2.3 Turning Vanes:

A. Sheet Metal Vanes:  Factory fabricated, single thickness, galvanized sheet metal with airfoil contour.
Shop fabricated duct turns must be submitted for approval prior to processing any work on project.

B. Acoustical Turning Vanes:  Single thickness galvanized sheet metal or aluminum, nonreflective airfoil
contour type vane with perforated surfaces, a core of sound absorbent material, and nailing channels
for attachment to ducts.

2.4 Flexible Duct:  Flexible, preinsulated, vinyl coated fiberglass with corrosion-resistant, steel spiral reinforcing,
designed for low velocity application.  All duct, insulation and adhesives shall be fire and smoke resistant in
conformance with NFPA 90A and UL 181 for Class 1 duct.  Duct shall be Thermaflex Type MK-D as
manufactured by Flexible Tubing Co. or approved.

2.5 Flexible Connections:  24-ounce glass fabric that is flameproof, airtight, ozone resistant, and a minimum of 3"
wide with 3" of metal on each side of 3" of fabric using a grip lock seam, Duro-Dyne "Durolon" or approved equal.

2.6 Manual Dampers:  Minimum of 16 gauge galvanized steel, maximum of 8" blade, opposed blade type, with
manual quadrant.

2.7 Manual Quadrants:  On all low pressure dampers Ventlock #644 in insulated ducts and #641 in uninsulated
ducts, or approved equal.

2.8 Access Doors:

A. Uninsulated Ducts:  Construct access doors of galvanized sheet metal gauges heavier than duct with
rolled edges, hinges, and Ventfabrics, Inc.  "Ventlock" #260 latch.  Make airtight with felt strips or
neoprene gasketing and provide 1" x 1" x 1/8" galvanized iron frame for installation in ductwork.

B. Insulated Ducts:  Double thickness galvanized sheet metal of same gauge as duct (minimum 20 gauge)
with minimum of 1" thick, 2-pound density fiberglass or approved equal insulation in between sheet
metal, rolled edges, hinges and Ventfabrics, Inc. "Ventlock" #260 latch.  Make airtight with felt strips
or neoprene gasketing, and provide 1" x 1" x 1/8" galvanized angle iron frame for installation in
ductwork.

2.9 Access Panels and Access Openings in Ductwork:  Galvanized, sheet steel, 2 gauges heavier than the duct with
rolled edges, felt strips or neoprene gasketing and attached to duct with sheet metal screws a maximum of 6"
on center.

2.10 Fire Dampers:  Furnish and install access panels as hereinbefore described to meet the requirements of the
code.  All fire dampers must be constructed in accordance with Underwriters' Laboratories and city code
requirements.  Dampers shall be of the type with the open damper out of the airstream for 90% free area.

2.11 Duct Supports:

A. Ducts 47" and Smaller:  14 gauge steel hanger straps 1" wide riveted to seams of ducts, maximum of
6'-0" on center.  Alternate support for horizontal ducts must be by (2) 1/4" bolts or 2 or more #14 sheet
metal screws.
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B. Ducts over 48" in Width:  Support from trapeze hanger consisting of vertical steel rods and angle iron
frames.

2.12 Duct Construction:  All duct construction must conform to local code or to the SMACNA Duct Construction
Standards Manual, whichever is more stringent.

PART 3 - EXECUTION

3.1 Fabrication:  Fabricate all ductwork and install using skilled mechanics in strict conformance with the SMACNA
Manual.  Provide supplemental stiffening as required to prevent drumming and provide a structurally sound
assembly.

3.2 Construction:  Construct all fittings, elbows, and transitions to provide a minimum of noise and resistance.
Where space permits, use elbows with a minimum radius of 1-1/2 times the width (or depth).  Where space con-
ditions necessitate abrupt changes in direction (or as otherwise indicated), use square elbows with double radius
turning vanes.  Transitions increasing in the direction of airflow shall not change greater than 1" in 7" and transi-
tions decreasing in the direction of airflow shall not change greater than 1" in 5".

A. Ductmate and Ward duct connectors are allowed when fabricated and installed in strict compliance with
manufacturer's instructions.

3.3 Turning Vanes:  Provide single thickness turning vanes in all 90° square elbows and elsewhere as indicated.
Use acoustical turning vanes where indicated.

3.4 Taping:  Tape all cross-joints in concealed or insulated sheet metal ductwork with Arabol and canvas or
reinforced Hardcast.  (Note: See LEED duct sealing requirements on Mechanical Sheets)

3.5 Weatherproofing:  Make all ductwork exposed to weather weathertight, seal all joints with a minimum of 2 coats
of asphalt-based roofing compound painted with aluminum paint.

3.6 Duct Sizes:  Indicated sizes are to the inside of acoustical linings.  Increase the size of all sheet metal ducts as
required to accommodate acoustical lining.

3.7 Duct Openings:  Construct duct openings at grilles or registers so that the plaster will not crack when the
registers are attached.

3.8 Painting:  Paint the inside of all supply, return and exhaust ducts and dampers one coat of dead black paint
whenever visible through the openings.  Where the duct insulation is visible through the grilles, registers, or
diffusers, the insulation must have a black finish.

3.9 Flexible Connections:  Provide flexible connections at the intake and discharge of all air handling and air
conditioning units and elsewhere as indicated.

3.10 Manual Dampers:  Provide manual dampers in each supply duct to outlet/inlet and elsewhere as indicated.
Provide locking quadrants with memory stop.

3.11 Measurements:  Before fabrication, check all ductwork with the building construction for dimensions, locations,
clearances, etc.  Make up duct with any necessary variations to conform to the details of the construction of the
building, to suit the space available, and to fit the equipment furnished.  The entire duct system must be
substantially constructed, rigidly erected and free of any duct vibration or noises.

3.12 Flashing:  Flash all ducts passing through the roof, floor or through exterior walls.

3.13 Testing and Balancing:  See Testing and Air Systems Balancing.

3.14 Air Leakage:  See LEED duct sealing requirements on Mechanical Sheets.

END OF SECTION 23 3114
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SECTION 23 3300 - DUCT SPECIALTIES

PART 1 - GENERAL

1.1 Scope:  Grilles, registers, and diffusers shall be furnished and installed where shown.  They shall be of
the size and model indicated.  Carnes, J&J, Krueger, Metal*Aire, Nailor, Price, Titus, Tuttle & Bailey, and
others as approved by owner’s representative.  

A. Supply Grilles: Design Standard shall be Titus TDC.  (flange as appropriate for ceiling type)

B. Return Grilles: Design Standard shall be Titus 355RL.  (ceiling mounted)

C. Return Grilles shall be rated for the indicated air flow values and sized accordingly.

1.2 Dampers and Gasketing:  Provide all diffusers and all supply, exhaust and return registers with dampers
painted flat black and neoprene gasketing.

1.3 Installation:  All grilles, registers and diffusers shall be set flush and true to the wall or ceilings to
prevent air leakage around the edges.

1.4 Extractors:  Provide extractors behind all grilles and registers with right angle takeoffs.  Provide plaster
frames for outlets in plaster or gypsum board.

1.5 Finish:  All units must be factory finished.  Provide finish and color as indicated on the drawings or as
otherwise directed by Architect.

PART 2 - PRODUCTS

2.1 Louvers

A. Scope:The Mechanical Contractor is to furnish and install all fresh air intake louvers, exhaust
air, relief air and make-up louvers as indicated on the drawings and herein specified.

2.2 Barometric Dampers

A. Scope:  Furnish and install barometric dampers where indicated on the drawings.

B. Construction:  Dampers shall be of aluminum construction set in a steel channel frame equal
to Air Factors Style ABD-C with dampers to swing out.

C. Dampers:  Dampers must have felt edges and channel frame and be painted with a minimum
of two coats of flat black enamel.

2.3 Fire Dampers

A. Construct all fire dampers, smoke dampers, and combination smoke and fire dampers in
accordance with code requirements.  Dampers shall be low leakage rated, welded construction,
sized with open damper out of airstream for a minimum of 90% free area.  Install in all fire-rated
and smoke separations as shown on the plans.  Installation shall be in accordance with
manufacturer's and UL requirements.

END OF SECTION 23 3300
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SECTION 23 2301 - DUCT, PIPE & EQUIPMENT INSULATION

PART 1 - GENERAL

1.1 Furnish all labor, materials, equipment and services necessary for the installation of all insulation as
herein described and as indicated on the drawings.  The insulation shall be applied by Insulation
Contractor in strict accordance with the best practices of the trade.  All insulation material, coverings,
adhesives, vapor barriers, and tapes shall have a flame spread classification not to exceed 25 and a
smoke development not to exceed 50 in accordance with NFPA 90A.

1.2 THERMAL DUCT INSULATION - CONCEALED DUCTS & PLENUMS

A. Insulate (wrap) all concealed supply and return air ducts as specified hereafter (this does not
include evaporative cooler ducts).  Where insulation inside duct is used, exterior insulation may
be deleted.

PART 2 - PRODUCTS

2.1 THERMAL DUCT INSULATION - CONCEALED DUCTS & PLENUMS

A. Flexible blanket glass fiber insulation with factory applied, flame retardant, all-service vapor
barrier (ASK) jacket, maximum K of 0.30 at 75°F mean temperature, minimum 1-pound density.
Insulation shall be 2" thick.

PART 3 - EXECUTION

3.1 THERMAL DUCT INSULATION - CONCEALED DUCTS & PLENUMS

A. Application:  Insulation shall be applied over surfaces which have been wiped clean and dry.
Insulation shall have 2" tab overlap on both longitudinal and transverse seams.  Butt edges of
all insulation firmly together.  Coat the underside of the exposed circumferential and
longitudinal seams with 3M #37 or #38 or undiluted Foster's adhesive and firmly press on
surface of vapor barrier again, making sure all seams are tightly butted.  Staple all joints with
outward clinch staples on 6" centers, 1" back from the edge.  Seal all staples with a vapor
barrier tape cemented to the insulation.

B. Application for Larger Ducts:  In addition to the above procedures, secure the insulation on
ducts 30" or more in width to the bottom of the duct with 3M ECO104 adhesive in 4" strips, 12"
O.C. and with welded pins on 12" centers.  Secure weld pins with washers or clips on each pin
applied flush to the face of the insulation without depressing the surface.  Cut off pin as close
to the washer as possible and coat the entire exposed pin to the washer assembly with a vapor
barrier adhesive.

3.2 REFRIGERANT PIPING INSULATION

A. See Section 23 2300.

END OF SECTION 23 3301
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SECTION 23 5417 - AIR CONDITIONING UNIT AND CONDENSING UNIT

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish and install vertical, gas-fired, furnace-coil air conditioning unit complete with remote air-
cooled condensing units, of the type, size and capacities indicated.  Each system shall be complete
with all equipment, filters, piping, insulation, controls, relays, interlocks and connections as required.

B. Furnish and install self-contained, remote air-cooled condensing units as noted on the drawings.  

PART 2 - PRODUCTS

2.1 MATERIALS

A. Furnace

1. Vertical, gas-fired type complete with all automatic and safety controls having an output
capacity not less than indicated on the drawings.  Furnace shall be AGA and UL approved and
labeled, complete with manual gas valves, pressure regulators, burner controls, safety pilot,
fan and high limit combination switch and draft diverter.  Furnace shall be of special design for
use with air conditioning coil. 

2. Shall have two stages of gas heating and capable of connection to condensing unit that has
two stages of cooling.

B. Cooling Coil

1. Cooling coil section shall be factory built, complete with freon, direct expansion type cooling
coil, expansion valve, insulated drain pan and insulated casing with provisions for duct
connections.

C. Filters

1. As indicated in LEED Specifications on Mechanical Sheet.

D. Condensing Unit

1. Each unit shall be complete with hermetic type compressor and motor, air-cooled, finned tubed
condenser, blower type condenser fans, insulated casing, refrigerant piping, electrical control
panel including all necessary starters, relays and safety devices, etc.  Unit shall be factory
assembled and tested and shall be designed for the use intended.  Unit shall be installed
complete with refrigerant piping to the air conditioning unit and in accordance with the
manufacturer's recommendations.  Unit shall not transmit objectionable noises into the
working spaces.

2. Shall have two stages of cooling.

E. Controls

1. The controls for each system shall be complete with all relays, interlocks, wiring and
connections including factory wired terminal connections for power and control wiring.
Controls shall include a low voltage room thermostat with a fan on-off switch and a system
heat-automatic-cool switch for automatic changeover.

F. Refrigerant Piping

1. See Section 23 2300.

G. Pipe Insulation

1. See Section 23 2300.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Cooling Coil

1. Install coil in conformance with manufacturer's recommendations.

B. Refrigerant Piping

1. See Section 23 2300.

C. Pipe Insulation

1. See Section 23 2300.

  END OF SECTION 23 5417
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SECTION 260500 - GENERAL ELECTRICAL REQUIREMENTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Provide labor, materials, and equipment necessary for completion of work of this Division as described 
in Contract Documents.

1.2 RELATED SECTIONS

A. General Conditions and Division 01 apply to this Section

1.3 SUBMITTALS

A. As-Built Drawings 
1. Provide complete set with all changes made to original drawings.  Provide CADD files as well as 

mylar prints.  Hand-drawn changes are not acceptable. 

B. Product Data
1. Submit for the following:

a. Wiring devices
b. Disconnects
c. Panelboards
d. Lighting fixtures, poles, and associated control equipment
e. Emergency lighting packs
f. Voice & data cabling & termination equipment

2. Provide the following information for each item of equipment:
a. Catalog sheets
b. Assembly details of dimension drawings
c. Installation instructions
d. Manufacturer's name and catalog number
e. Name of local supplier
f. Name of electrical contractor

C. Operation & Maintenance Manual 
1. Provide two copies of Operation and Maintenance Manuals.

a. Binder - Loose-leaf type with hard cover.  Title on outside of front cover and on spine.
b. Title Page - List the following information 

1) Name of Project
2) Date Project Completed
3) Name and Address of Architect, Electrical Engineer, General Contractor, Electrical 

Contractor, and Suppliers.
c. Table of Contents - 

1) List equipment in order that it appears in Binder.
d. Dividers - 

1) Provide one divider with tab for each type of equipment listed in Table of Contents.  
Properly label tabs.

e. Equipment Information - Provide following information for each item of equipment
1) Catalog Sheets.
2) Assembly details or dimension drawings.
3) Installation, operating, and maintenance instructions.
4) manufacturer's name and catalog number
5) Name of local supplier.

f. Furnish such information for following equipment and arrange as listed -
1) Disconnect switches.
2) Wiring devices.
3) Lighting fixtures.
4) Panelboards
5) Safety switches
6) Communications systems equipment
7) Emergency battery packs

1.4 REQUIREMENTS OF REGULATORY AGENCIES
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A. Furnish UL listed equipment where such label is available.  Install in conformance with UL standards 
where applicable.

B. Install electrical work in accordance with Drawings and Specifications, edition of NEC in effect at 
project location, recommendations of NFPA, state and local electrical and building codes, and special 
codes having jurisdiction over specific portions of work.  This includes, but is not limited to the latest 
adopted version of the following
1. National Electrical Code with applicable local amendments
2. International Fire Code with applicable state or local amendments
3. Life Safety Code, NFPA 101
4. International Building Code
5. In the event of conflict between Drawings, Specifications and such codes, notify Architect in 

writing prior to bid.  A ruling will then be made by Architect in writing.
6. Obtain permits and certificates of approval from all authorities having jurisdiction over the 

installation and pay all fees required for scope of work being done including connection fees, 
impact fees, power company installation costs, etc.

1.5 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Guarantee work to be free from defects of materials and workmanship for a period of one year from 
date of final acceptance of building by authorities having jurisdiction.

C. Furnish owner with three written copies of Guarantee-Warranty.

PART 2  PRODUCTS

2.1 MANUFACTURERS 

A. All electrical equipment and materials installed in this facility shall be manufactured in the USA.

B. Substitutions:  See Section 01 6000 - Product Requirements.
1. Where Manufacturer's names appear, other Manufacturers may be substituted upon obtaining 

written approval of Architect at least 10 days prior to opening of bids
2. Any prior approval of alternate equipment does not automatically exempt the supplier from 

meeting the intent of these specifications.  Failure to comply with the operational and functional 
intent of these specifications may result in the total removal of the alternate system at the 
expense of the contractor. 

3. If submittals of alternate equipment require more than two reviews by the engineer, a fee of $250 will be charged 
to the contractor and payable to the engineer before submittals will be approved. 

PART 3  EXECUTION

3.1 EXAMINATION

A. Confirm dimensions, ratings, and specifications of equipment to be installed and coordinate these 
with site dimensions and with other Sections.  Coordinate electrical equipment locations with other 
trades to maintain required working clearances and prevent encroachment into such working spaces. 

B. Confirm and verify electrical power specifications (i.e., voltage, phase, amperage, etc.) and electrical 
equipment and material requirements for all HVAC equipment, water heaters, water coolers, 
appliances, pumps, and other powered equipment provided by others, before beginning rough-in.  All 
coordination shall be done with approved shop drawings or submittals.

3.2  INSTALLATION

A. Electrical drawings are diagrammatic.  Do not scale for exact sizes or locations.  Drawings are not 
intended to disclose absolute or unconditional knowledge of actual field conditions.  Some equipment 
may need to be relocated from the locations indicated on the drawings to maintain working spaces 
around equipment.  Any such coordination and relocation shall be the responsibility of the electrical 
contractor.

B. Be prepared to relocate any outlet or device 6 feet in any direction without additional charge to the 
owner prior to wall, ceiling, or floor finish materials being installed.

C. Install equipment according to manufacturer's recommendations.
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D. In the event of conflict between specifications and drawings, or between various areas on drawings or 
specifications, notify Engineer in writing in sufficient time prior to bid to prepare the supplementary 
drawings and specification addenda required to resolve the conflict.  In the event of a conflict, the most 
stringent requirement shall govern.

E. Provide electrical equipment and materials for, and make all connections to equipment furnished by 
others, including but not limited to items such as kitchen equipment, building and pole-mounted signs, 
fountain pumps, etc. as required for a complete and operable system.

3.3 FIELD QUALITY CONTROL

A. Test systems and demonstrate equipment as working and operating properly.  Rectify defects at no 
additional cost to Owner.

B. All work under this division shall be executed in a thorough workmanlike manner, as determined by 
the Engineer, by competent and experienced journeyman electricians.

C. All work shall be installed in strict conformance with all manufacturers' requirements and 
recommendations.

3.4 FIRE STOPPING AND SEALING

A. Seal around conduits or other wiring materials passing through fire rated walls in accordance with 
Architectural details and/or specifications using U.L. listed fire caulk.

3.5 TEMPORARY LIGHTING AND POWER

A. Provide, maintain and remove after construction is completed, temporary lighting adequate for 
workman safety and temporary power for all trades including any 3-phase power required.

B. Provide and maintain barricade lighting where required to adequately protect owner against liability for 
damage to public or personnel.

3.6 CUTTING AND PATCHING

A. Cut all openings required to install the work of this Division or to repair any defective work.  Cost for all 
cutting and patching required by the work of this Division shall be included, however, the actual cutting 
and patching shall be under the Prime Contractor's direction.  Exercise due diligence to avoid cutting 
openings larger than required or openings that are in the wrong locations.

B. It is the intent to minimize the amount of exposed conduit on the roof and penetrations through the 
roof.  Install conduit below roof and up through the inside of the equipment where possible.  In the 
event roof penetrations must be made, the conduit shall be installed through waterproof sheetmetal 
housings or water proof pitch pans as detailed on the drawings.

3.7 IDENTIFICATIONS

A. Provide for each  dimmer, panelboard, terminal cabinet, pushbutton, control switch, and time clock, 
etc., furnished and/or installed under this Division of the Specifications, with identification as to its 
designation or specific function.  Identification shall be a laminated, white core, black plastic 
nameplate with beveled edges.  Lettering shall be machine-engraved, not less than 3/16 in. high, cut 
through the black surface to the white core.  Secure nameplate to the identified item by the use of 
stainless steel self-tapping screws.  Impressed plastic shall not be used to satisfy this requirement.  
Panel schedules shall be typed.

3.8 INSPECTIONS:

A. All work of this division shall be inspected periodically by the Engineer.  The contractor shall notify the 
engineer minimum one week prior to the requested inspection date.  At a minimum, inspections shall 
be performed upon completion of the following phases of construction -
1. Completion of underground conduit rough-in, prior to concrete floor installation.
2. Completion of above-grade conduit rough-in, prior to installation of wall material (gypboard).
3. Substantial completion of entire electrical system.
4. Failure to notify the engineer at the indicated times during construction may result in removal of 

concrete, wall board or other materials to allow a complete inspection.
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5. At the request of the Engineer, the contractor shall remove panel covers, fixture lenses, ballast 
covers, wall plates, wiring devices, and any other items as required to allow a complete 
inspection and determination of compliance with the contract documents.

END OF SECTION
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SECTION 260519 - POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wire and cable for 600 volts and less.

B. Wiring connectors and connections.

1.2 RELATED REQUIREMENTS

A. Section 26 0553 - Identification for Electrical Systems.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical Contractors 
Association; 2006.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.4 QUALITY ASSURANCE

A. Products:  Furnish products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated.

PART 2  PRODUCTS

2.1 WIRING REQUIREMENTS

A. Concealed Dry Interior Locations:  Use only building wire in raceway, nonmetallic-sheathed cable, or 
metal clad cable.

B. Exposed Dry Interior Locations:  Use only building wire in raceway or metal clad cable.

C. Above Accessible Ceilings:  Use only building wire in raceway or metal clad cable.

D. Wet or Damp Interior Locations:  Use only building wire in raceway or metal clad cable.

E. Exterior Locations:  Use only building wire in raceway.

F. Underground Installations:  Use only building wire in raceway.

G. Use solid conductor for feeders and branch circuits 10 AWG and smaller.

H. Use stranded conductors for control circuits.

I. Use conductor not smaller than 12 AWG for power and lighting circuits.

J. Use conductor not smaller than 16 AWG for control circuits.

K. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.

L. Conductor sizes are based on copper unless indicated as aluminum or "AL".

2.2 WIRE MANUFACTURERS

A. All wire installed in this facility must be manufactured in the USA.

2.3 BUILDING WIRE

A. Description:  Single conductor insulated wire.

B. Conductor:  Copper.

C. Insulation Voltage Rating:  600 volts.

D. Insulation:  NFPA 70, Type THHN/THWN.

2.4 NONMETALLIC-SHEATHED CABLE

A. Description:  NFPA 70, Type NMC.

B. Conductor:  Copper.
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C. Insulation Voltage Rating:  600 volts.

2.5 METAL CLAD CABLE

A. Description:  NFPA 70, Type MC.

B. Conductor:  Copper.

C. Insulation Voltage Rating:  600 volts.

D. Insulation Temperature Rating:  90 degrees C.

E. Insulation Material:  Thermoplastic.

F. Armor Material:  Steel.

G. Armor Design:  Interlocked metal tape.

2.6 WIRING CONNECTORS

A. Spring Wire Connectors:
1. Product: Type 512, 3M tapeless steel spring wire connectors

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that mechanical work likely to damage wire and cable has been completed.

C. Verify that raceway installation is complete and supported.

D. Verify that field measurements are as indicated.

3.2 INSTALLATION

A. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1.

B. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine exact routing 

and lengths required.
3. Include wire and cable of lengths required to install connected devices within 10 ft of location 

shown.

C. Use wiring methods indicated.

D. Conductors shall be continuous from outlet to outlet.

E. Pull all conductors into raceway at same time.

F. Use suitable wire pulling lubricant for building wire 4 AWG and larger.

G. Protect exposed cable from damage.

H. Support cables above accessible ceiling, using spring metal clips or metal or plastic cable ties to 
support cables from structure or ceiling suspension system.  Do not rest cable on ceiling panels.

I. Use suitable cable fittings and connectors.

J. Neatly train and lace wiring inside boxes, equipment, and panelboards.

K. Clean conductor surfaces before installing lugs and connectors.

L. Where common neutral is run for two or three home run circuits, connect phase conductors to 
breakers in panel which are attached to separate phase legs in order that neutral conductors will carry 
only unbalanced current.  

M. Run conductors of different voltage systems in separate conduits.

N. Conductors size #10 and smaller shall be colored throughout.
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O. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 
temperature rise.

P. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape uninsulated 
conductors and connector with electrical tape to 150 percent of insulation rating of conductor.

Q. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 
AWG and smaller.

R. Identify and color code wire and cable under provisions of Section 26 0553.  Identify each conductor 
with its circuit number or other designation indicated.

END OF SECTION
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SECTION 260522 - HEATING CABLES AND MATS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Heating Cables for Roof and Gutter De-icing.

1.2 RELATED SECTIONS

A. Section 26 0522:  Power Conductors and Cables.

1.3 REFERENCES

A. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

B. UL 1588-1993

C. IEEE 515-1997

1.4 SYSTEM DESCRIPTION

A. Furnish and install a complete UL Listed, CSA Certified, and FM Approved system of specified heating 
cable, components, and controls listed specifically for keeping roof eaves, gutters, and downspouts 
from being clogged by ice and snow. .

1.5 WARRANTY

A. The system shall be warranteed for a period of 10-years

PART 2  PRODUCTS

2.1 MANUFACTURERS 

A. Raychem: www.tycothermal.com

B. Substitutions:  See Section 01 6000 - Product Requirements.

2.2 Heating Cable

A. Construction:
1. Shall consist of two (2) 16 AWG nickel-coated copper bus wires embedded in a self-regulating 

polymer core that varies its power output to respond to temperature along its length, allowing the 
cable to be crossed over itself without overheating, to be used with wood, plastic, and asphalt 
building materials and to be cut-to-length in the field. 

2. Outer Jacket: abrasion-resistant fluoropolymer with minum impact resistance of 10 ft-lb at 0 deg 
C.

B. Ratings:
1. Power Output: 12 watts per foot in snow, 5 watts per foot in air

C. Manufacturers:
1. Raychem Model GM-1XT.

2.3 Control

A. Contactor: 4-pole, 30 amps per pole

B. The system shall be controlled by one or more GIT-1 gutter-mounted sensors along with a CIT 
aerial-mounted sensor in combination with an APS control panel through the contactor. 

2.4 Electrical

A. Ground-Fault Circuit Breaker:  Per the National Electrical Code, Article 426, the system shall be 
protected by a 30-mA trip ground-fault circuit breaker

PART 3  EXECUTION

3.1 INSTALLATION

A. The heating cable shall be laid in gutters and shall be suspended in downspouts either as a loop or a 
single length and held in place by a downspout hanger.
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B. The heating cable shall be protected from damage and installed according to manufacturer's 
instructions. 

C. Tests 
1. After installation, the dielectric jacket's insulation resistance from the conductors to the shield 

shall be greater than 1000 megohms. 

3.2 ADJUSTING

A. Adjust location of sensors for accurate and reliable control of cables.

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding components.

B. Provide all components necessary to complete the grounding system(s) consisting of:
1. Metal underground water pipe.
2. Concrete-encased electrode.
3. Rod electrodes.

1.2 REFERENCE STANDARDS

A. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and 
Systems; International Electrical Testing Association; 2007.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.3 PERFORMANCE REQUIREMENTS

A. Grounding System Resistance:  5 ohms.

1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

PART 2  PRODUCTS

2.1 ELECTRODES

A. Rod Electrodes:  Copper.
1. Diameter:  5/8 inch.
2. Length:  10 feet.

B. Foundation Electrodes:  1/0 AWG.

2.2 CONNECTORS AND ACCESSORIES

A. Mechanical Connectors:  Bronze.

B. Wire:  Stranded copper with green insulation.

C. Insulated grounding bushings: Plated malleable iron body with 150 degree centigrade molded plastic 
insulating throat, lay-in grounding lug with hardened stainless steel fasteners.

D. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.

E. Grounding Well:
1. Well Pipe:  8 inch by 24 inch long clay tile pipe with belled end.
2. Well Cover:  Cast iron with legend "GROUND" embossed on cover.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify existing conditions prior to beginning work.

B. Verify that final backfill and compaction has been completed before driving rod electrodes.

3.2 INSTALLATION

A. Install ground electrodes at locations indicated.  Install additional rod electrodes as required to achieve 
specified resistance to ground.

B. Pull ground conductors in all non-metallic raceways, flexible conduit, and liquid tight flexible conduit.  
Use same size ground as phase conductors up through #10 AWG.  Use NEC Table 250-66 for all 
others unless noted otherwise on Drawings.
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C. Provide grounding well pipe with cover at each rod location.  Install well pipe top flush with finished 
grade.

D. Provide grounding electrode conductor and connect to reinforcing steel in foundation footing where 
indicated..

E. Provide bonding jumpers across expansion and deflection couplings in conduit runs, across pipe 
connections at water meters, and across dielectric couplings in metallic cold water piping systems

F. Provide bonding jumpers from all wiring device grounding terminals to metal backbox.

G. Provide bonding to meet requirements described in Quality Assurance.

H. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder and 
branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.

3.3 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA STD ATS except Section 4.

END OF SECTION
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SECTION 260529 - HANGERS AND SUPPORTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Conduit and equipment supports.

B. Anchors and fasteners.

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.3 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

PART 2  PRODUCTS

2.1 MATERIALS

A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size and type 
adequate to carry the loads of equipment and conduit, including weight of wire in conduit.

B. Supports:  Fabricated of structural steel or formed steel members; galvanized or painted.

C. Anchors and Fasteners:
1. Concrete Structural Elements:  Use expansion anchors, powder-actuated anchors, or preset 

inserts.
2. Steel Structural Elements:  Use beam clamps, steel spring clips, or welded fasteners.
3. Concrete Surfaces:  Use expansion anchors.
4. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts or hollow wall 

fasteners.
5. Solid Masonry Walls:  Use expansion anchors or preset inserts.
6. Sheet Metal:  Use sheet metal screws.
7. Wood Elements:  Use wood screws.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install hangers and supports as required to adequately and securely support electrical system 
components, in a neat and workmanlike manner, as specified in NECA 1.
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
2. Obtain permission from Architect before drilling or cutting structural members.

B. Rigidly weld support members or use hexagon-head bolts to present neat appearance with adequate 
strength and rigidity.  Use spring lock washers under all nuts.

C. Install surface-mounted cabinets and panelboards with minimum of four anchors.

D. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1 inch off 
wall.

E. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in 
hollow partitions.

END OF SECTION
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SECTION 260534 - CONDUIT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Conduit, fittings and conduit bodies.

1.2 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

B. Section 26 0526 - Grounding and Bonding for Electrical Systems.

C. Section 26 0529 - Hangers and Supports for Electrical Systems.

D. Section 26 0553 - Identification for Electrical Systems.

E. Section 26 0537 - Boxes.

1.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.

C. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

D. NECA 101 - Standard for Installing Steel Conduit (Rigid, IMC, EMT); National Electrical Contractors 
Association; 2006.

E. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 
and Cable; National Electrical Manufacturers Association; 2007.

F. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit; National Electrical Manufacturers 
Association; 2003.

G. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing; National Electrical 
Manufacturers Association; 2004.

H. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose specified 
and shown.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Accept conduit on site.  Inspect for damage.

B. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide appropriate 
covering.

C. Protect PVC conduit from sunlight.

PART 2  PRODUCTS

2.1 CONDUIT REQUIREMENTS

A. Conduit Size:  Comply with NFPA 70.
1. Minimum Size:  1/2 inch unless otherwise specified.

B. Underground Installations:
1. In or Under Slab on Grade:  Use rigid steel conduit, intermediate metal conduit, or thickwall 

non-metallic conduit.
2. Minimum Size:  3/4 inch.

C. Outdoor Locations Above Grade:  Use rigid steel conduit or intermediate metal conduit.
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D. In Slab Above Grade:

E. Wet and Damp Locations:  Use rigid steel conduit, intermediate metal conduit, or electrical metallic 
tubing.

F. Dry Locations:
1. Concealed:  Use rigid steel conduit, intermediate metal conduit, or electrical metallic tubing.
2. Exposed:  Use rigid steel conduit, intermediate metal conduit, or electrical metallic tubing.

2.2 METAL CONDUIT

A. Manufacturers:
1. All metal conduit installed in this facility must be manufactured in the USA.

B. Rigid Steel Conduit:  ANSI C80.1.

C. Intermediate Metal Conduit (IMC):  Rigid steel.

D. Fittings and Conduit Bodies:  NEMA FB 1; material to match conduit.

2.3 FLEXIBLE METAL CONDUIT

A. Manufacturers:
1. All flexible metal conduit installed in this facility must be manufactured in the USA.

B. Description:  Interlocked steel construction.

C. Fittings:  NEMA FB 1.

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A. Manufacturers:
1. All liquidtight installed in this facility shall be manufactured in the USA.

B. Description:  Interlocked steel construction with PVC jacket.

C. Fittings:  NEMA FB 1.

2.5 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. All metallic tubing installed in this facility shall be manufactured in the USA.

B. Description:  ANSI C80.3; galvanized tubing.

C. Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron compression type.

2.6 NONMETALLIC CONDUIT

A. Manufacturers:
1. All nonmetallic conduit installed in this facility shall be manufactured in the USA.

B. Description:  NEMA TC 2; Schedule 40 PVC.

C. Fittings and Conduit Bodies:  NEMA TC 3.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify routing and termination locations of conduit prior to rough-in.

C. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system.

3.2 INSTALLATION

A. Install conduit securely, in a neat and workmanlike manner, as specified in NECA 1.

B. Install steel conduit as specified in NECA 101.
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C. Install nonmetallic conduit in accordance with manufacturer's instructions.

D. Arrange supports to prevent misalignment during wiring installation.

E. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, 
and split hangers.

F. Fasten conduit supports to building structure and surfaces under provisions of Section 26 0529.

G. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary supports.

H. Do not attach conduit to ceiling support wires.

I. Arrange conduit to maintain headroom and present neat appearance.

J. Route exposed conduit parallel and perpendicular to walls.

K. Route conduit in and under slab from point-to-point.

L. Maintain adequate clearance between conduit and piping.

M. Maintain 12 inch clearance between conduit and surfaces with temperatures exceeding 104 degrees F.

N. Cut conduit square using saw or pipecutter; de-burr cut ends.

O. Bring conduit to shoulder of fittings; fasten securely.

P. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe nonmetallic conduit 
dry and clean before joining.  Apply full even coat of cement to entire area inserted in fitting.  Allow joint 
to cure for 20 minutes, minimum.

Q. Use conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations.

R. Install insulated bushings on each end of conduit 1 1/4 inches in diameter and larger.

S. Bending of PVC shall be by hot box.

T. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit bodies to make 
sharp changes in direction, as around beams.  Use hydraulic one shot bender to fabricate bends in 
metal conduit larger than 2 inch size.

U. Coat buried rigid or IMC conduit with approved asphaltic compound or wrap with two layers of 
approved corrosion protection tape.

V. Conduit in concrete slabs shall not exceed 3/4 inch I.P. size and shall be spaced no closer than 8 
inches on center except at panel and junction boxes where they are to be spread as widely as 
possible; special framing may be required where conduits enter a panel board.

W. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.

X. When PVC conduit is used, turn up with rigid galvanized elbhws and risers and provide equipment 
grounding conductor in accordance with NEC, Article 250

Y. Provide suitable fittings to accommodate expansion and deflection where conduit crosses seismic.

Z. Provide long-sweep elbows for telephone and power service entrance conduits.

AA. Provide suitable pull string in each empty conduit except sleeves and nipples.

AB. Use suitable caps to protect installed conduit against entrance of dirt and moisture.

AC. Ground and bond conduit under provisions of Section 26 0526.

AD. Identify conduit under provisions of Section 26 0553.

3.3 PROHIBITED PROCEDURES

A. Use of wooden plugs inserted in concrete or masonry units as base for fastening conduits, tubing, 
boxes, cabinets, or other equipment.

B. Torches for bending PVC conduit.

C. Installation of conduit or tubing which has been crushed or deformed.
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3.4 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and 
methods specified in Section 07 8400.

END OF SECTION
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SECTION 260537 - BOXES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wall and ceiling outlet boxes.

B. Pull and junction boxes.

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

B. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 
and Cable; National Electrical Manufacturers Association; 2007.

C. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National Electrical 
Manufacturers Association; 2003.

D. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; National Electrical 
Manufacturers Association; 2003.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association; 2008.

F. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.3 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Provide products listed and classified by Underwriters Laboratories Inc., as suitable for the 
purpose specified and indicated.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. All electrical boxes installed in this facility shall be manufactured in the USA.

2.2 OUTLET BOXES

A. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; include 

1/2 inch male fixture studs where required.

B. Nonmetallic Outlet Boxes:  NEMA OS 2.

C. Cast Boxes:  NEMA FB 1, Type FD, aluminum.  Provide gasketed cover by box manufacturer.  Provide 
threaded hubs.

D. Wall Plates for Finished Areas:  As specified in Section 26 2726.

2.3 PULL AND JUNCTION BOXES

A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

B. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, equipment 
connections, and as required by NFPA 70.

C. Set wall mounted boxes at elevations to accommodate mounting heights indicated.

D. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1. Adjust box locations up to 10 feet if required to accommodate intended purpose.
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E. Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726.

F. Maintain headroom and present neat mechanical appearance.

G. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

H. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches from ceiling 
access panel or from removable recessed luminaire.

I. Install boxes to preserve fire resistance rating of partitions and other elements, using materials and 
methods specified in Section 07 8400.

J. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes.

K. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.

L. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

M. Use flush mounting outlet box in finished areas.

N. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  Coordinate 
masonry cutting to achieve neat opening.

O. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches separation.  
Provide minimum 24 inches separation in acoustic rated walls.

P. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface 
finish thickness.

Q. Use stamped steel bridges to fasten flush mounting outlet box between studs.

R. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

S. Use adjustable steel channel fasteners for hung ceiling outlet box.

T. Do not fasten boxes to ceiling support wires.

U. Use gang box where more than one device is mounted together.  Do not use sectional box.

V. Use gang box with plaster ring for single device outlets.

W. Use cast outlet box in exterior locations exposed to the weather and wet locations.

3.2 ADJUSTING

A. Adjust flush-mounting outlets to make front flush with finished wall material.

B. Install knockout closures in unused box openings.

3.3 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

B. Clean exposed surfaces and restore finish.

END OF SECTION
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SECTION 260548 - SEISMIC PROTECTION FOR ELECTRICAL EQUIPMENT

PART 1 GENERAL

1.1 REFERENCES

A. The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only.

B. AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
1. AISC 325 (2005) Manual of Steel Construction

C. UNDERWRITERS LABORATORIES (UL)
1. UL 1598 (2008; Rev thru Feb 2009) Luminaires

1.2 SYSTEM DESCRIPTION

A. General Requirements
1. The requirements for seismic protection measures described in this section shall be applied to 

the electrical equipment and systems listed below.

B. Electrical Equipment
1. Electrical equipment shall include the following items to the extent required on the drawings or in 

other sections of these specifications:
a. Control Panels 
b. Switchgear
c. Light Fixtures 
d. Panelboards 

C. Electrical Systems
1. The following electrical systems shall be installed as required on the drawings and other 

sections of these specifications and shall be seismically protected in accordance with this 
specification:
a. Panelboards
b. Light Fixtures

D. Contractor Designed Bracing
1. The Contractor shall design the bracing in accordance with UFC 3-310-04 and additional data 

furnished by the Contracting Officer. Resistance to lateral forces induced by earthquakes shall be 
accomplished without consideration of friction resulting from gravity loads. UFC 3-310-04 uses 
parameters for the building, not for the equipment in the building; therefore, corresponding 
adjustments to the formulas shall be required. Loadings determined using UFC 3-310-04 are 
based on strength design; therefore, AISC 325 shall be used for the design. The bracing for the 
following electrical equipment and systems shall be developed by the Contractor: transformer 
and panelboards.

E. Conduits Requiring No Special Seismic Restraints
1. Seismic restraints may be omitted from electrical conduit less than 2-1/2 inches trade size. All 

other interior conduit, shall be seismically protected as specified.

1.3 SUBMITTALS

A. Submit the following:
1. Shop Drawings

a. Lighting Fixtures in Buildings
b. Equipment Requirements
c. Detail drawings along with catalog cuts, templates, and erection and installation details, as 

appropriate, for the items listed. Submittals shall be complete in detail; shall indicate 
thickness, type, grade, class of metal, and dimensions; and shall show construction details, 
reinforcement, anchorage, and installation with relation to the building construction.

2. Product Data
a. Lighting Fixtures in Buildings
b. Copies of the design calculations with the detail drawings. Calculations shall be stamped 

by a registered engineer and shall verify the capability of structural members to which 
bracing is attached for carrying the load from the brace.
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c. Copies of the Design Calculations with the Drawings. Calculations shall be approved, 
certified, stamped and signed by a Registered Professional Engineer. Calculations shall 
verify the capability of structural members to hich bracing is attached for carrying the load 
from the brace.

PART 2 PRODUCTS

2.1 LIGHTING FIXTURE SUPPORTS

A. Lighting fixtures and supports shall conform to UL 1598.

PART 3 EXECUTION

3.1 LIGHTING FIXTURES IN BUILDINGS

A. Lighting fixtures and supports shall conform to the following:
1. Pendant Fixtures

a. Pendant fixtures shall conform to the requirements of UFC 3-310-04.
2. Ceiling Attached Fixtures

a. Recessed Fluorescent Fixtures
1) Recessed fluorescent individual or continuous-row mounted fixtures shall be 

supported by a seismic-resistant suspended ceiling support system. Seismic 
protection for the fixtures shall conform to the requirements of UFC 3-310-04. 
Recessed lighting fixtures not over 56 pounds in weight may be supported by and 
attached directly to the ceiling system runners using screws or bolts, number and size 
as required by the seismic design. Fixture accessories, including louvers, diffusers, 
and lenses shall have lock or screw attachments.

b. Surface-Mounted Fluorescent Fixtures
1) Surface-mounted fluorescent individual or continuous-row fixtures shall be attached to 

a seismic-resistant ceiling support system. Seismic protection for the fixtures shall 
conform to the requirements of UFC 3-310-04.

3. Assembly Mounted on Outlet Box
a. A supporting assembly, that is intended to be mounted on an outlet box, shall be designed 

to accommodate mounting features on 3 inch boxes, plaster rings, and fixture studs.
4. Wall-Mounted Emergency Light Unit

a. Attachments for wall-mounted emergency light units shall be designed and secured for the 
worst expected seismic disturbance at the site.

END OF SECTION
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SECTION 260553 - ELECTRICAL SYSTEMS IDENTIFICATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Nameplates and labels.

B. Wire and cable markers.

1.2 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

PART 2  PRODUCTS

2.1 NAMEPLATES AND LABELS

A. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.

B. Locations:
1. Each electrical distribution and control equipment enclosure.

C. Letter Size:
1. Use 1/4 inch letters for identifying grouped equipment and loads.

D. Labels:  Embossed adhesive tape, with 3/16 inch white letters on black background.  Use only for 
identification of individual wall switches and receptacles, control device stations, and _______.

2.2 WIRE MARKERS

A. Description:  Vinyl cloth type self-adhesive wire markers.

B. Description:  Cloth type wire markers.

C. Locations:  Each conductor at panelboard gutters, outlet boxes, and junction boxes each load 
connection.

D. Legend:
1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.
2. Control Circuits:  Control wire number indicated on schematic and interconnection diagrams on 

drawings.

2.3 UNDERGROUND WARNING TAPE

A. Description:  4 inch wide plastic tape, detectable type colored yellow with suitable warning legend 
describing buried electrical lines.

PART 3  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive nameplates and labels.

3.2 INSTALLATION

A. Install nameplates and labels parallel to equipment lines.

B. Secure nameplates to equipment front using screws or adhesive.

C. Secure nameplates to inside surface of door on panelboard that is recessed in finished locations.

D. Identify underground conduits using underground warning tape.  Install one tape per trench at 3 inches 
below finished grade.

END OF SECTION
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SECTION 260919 - ENCLOSED CONTACTORS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Lighting contactors.

1.2 REFERENCE STANDARDS

A. NEMA ICS 2 - Industrial Control and Systems:  Controllers, Contactors, and Overload Relays, Rated 
Not More Than 2000 Volts AC or 750 Volts DC; National Electrical Manufacturers Association; 2000 
(R2005).

B. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; National Electrical Manufacturers 
Association; 1993 (R2006).

C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.3 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. All enclosed contactors installed in this facility shall be manufactured in the USA.

2.2 LIGHTING CONTACTORS

A. Description:  NEMA ICS 2, magnetic lighting contactor.

B. Configuration:  Electrically held.

C. Coil operating voltage:  120 volts, 60 Hertz.

D. Poles:  As required to match circuit configuration and control function.

E. Contact Rating:  Match branch circuit overcurrent protection, considering derating for continuous loads.

F. Enclosure:  NEMA ICS 6, Type 1.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install enclosed contactors where indicated, in accordance with manufacturer's instructions.

B. Install enclosed contactors plumb.  Provide supports in accordance with Section 26 0529.

C. Provide engraved plastic nameplates; refer to Section 26 0553 for product requirements and location.

END OF SECTION
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SECTION 262416 - PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Load centers.

1.2 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0553 - Identification for Electrical Systems.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

B. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards 
Rated 600 Volts or Less; National Electrical Manufacturers Association; 2007.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 
integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.

1.5 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Eaton Electrical/Cutler-Hammer:  www.eatonelectrical.com.

B. GE Industrial:  www.geindustrial.com.

C. Square D:  www.squared.com.

D. Siemens: www.siemens.com

E. Substitutions:  See Section 01 6000 - Product Requirements.

F. All panelboards installed in this facility shall be manufactured in the USA.

2.2 LOAD CENTERS

A. Description:  Circuit breaker load center, with bus ratings as indicated.

B. Minimum Integrated Short Circuit Rating:  10,000 amperes rms symmetrical.

C. Molded Case Circuit Breakers:  Plug-on type thermal magnetic trip circuit breakers, with common trip 
handle for all poles; UL listed.

D. Enclosure:  General Purpose.

E. Box:  Surface type with door, and pull ring and latch on door.  Finish in manufacturer's standard gray 
enamel.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install panelboards in accordance with NEMA PB 1.1 and NECA 1.
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B. Install panelboards plumb.  Install recessed panelboards flush with wall finishes.

C. Height:  6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more than 4 
inches above floor.

D. Provide filler plates for unused spaces in panelboards.

E. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect circuiting 
changes required to balance phase loads.

F. Provide protection for installed breakers during construction to prevent physical damage, paint 
splatters, etc. 

G. Arrange conductors neatly within enclosure, and secure with suitable nylon ties.

H. Provide engraved plastic nameplates under the provisions of Section 26 0553.

I. Provide spare conduits out of each recessed panelboard to an accessible location above ceiling.  
Identify each as SPARE.
1. Minimum spare conduits:  1 empty 1 inch.

J. Ground and bond panelboard enclosure according to Section 26 0526.

3.2 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 4000.

END OF SECTION
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SECTION 262701 - ELECTRICAL SERVICE ENTRANCE

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Meter bases.

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.3 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide ratings and dimensions of transformer cabinets and meter bases.

C. Submit utility company-prepared drawings.

1.4 QUALITY ASSURANCE

A. Perform work in accordance with utility company written requirements and NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

1.5 PRE-INSTALLATION MEETING

A. Convene one week prior to commencing work of this section.  Review service entrance requirements 
and details with Utility Company representative.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. GE Industrial:  www.geindustrial.com.

B. Milbank Manufacturing:  www.milbankmfg.com.

C. Square D:  www.squared.com.

D. Substitutions:  See Section 01 6000 - Product Requirements.

2.2 COMPONENTS

A. Meter Base:  Rated 320 amperes continuous duty with the following features:
1. Lever or link bypass on direct-meter sockets as required by the serving agency.

B. Utility Transformer Vault: Prefabricated precast concrete transfomer vault per power company 
specifications.

C. Other Components:  As required by utility company.

PART 3  EXECUTION

3.1 PREPARATION

A. Arrange with utility company to obtain permanent electric service to the Project.

B. Verify that field measurements are as indicated on utility company drawings.

3.2 INSTALLATION

A. Install transformer vault and meter base as required by utility company.

B. Install securely, in a neat and workmanlike manner, as specified in NECA 1.

END OF SECTION
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SECTION 262717 - EQUIPMENT WIRING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical connections to equipment.

1.2 RELATED REQUIREMENTS

A. Section 26 0534 - Conduit.

B. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables (600 V and Less).

C. Section 26 0537 - Boxes.

D. Section 26 2726 - Wiring Devices.

1.3 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers 
Association; 1999 (R 2005).

B. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers 
Association; 2002 (R2008).

C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

1.5 COORDINATION

A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and manufacturer's 
instructions for equipment furnished under other sections.

B. Determine connection locations and requirements.

C. Sequence rough-in of electrical connections to coordinate with installation of equipment.

D. Sequence electrical connections to coordinate with start-up of equipment.

PART 2  PRODUCTS

2.1 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment.
1. Colors:  Conform to NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified equipment 

grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit 

overcurrent protection.

B. Disconnect Switches:  As specified in Section 26 2818.

C. Wiring Devices:  As specified in Section 26 2726.

D. Flexible Conduit:  As specified in Section 26 0534.

E. Wire and Cable:  As specified in Section 26 0519.

F. Boxes:  As specified in Section 26 0537.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.
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3.2 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit with 
watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures 
encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment 
connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete equipment 
wiring requirements.

H. Install interconnecting conduit and wiring between devices and equipment to complete equipment 
wiring requirements.

END OF SECTION
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SECTION 262726 - WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wall switches.

B. Receptacles.

C. Device plates and decorative box covers.

1.2 RELATED REQUIREMENTS

A. Section 26 0537 - Boxes.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

B. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers 
Association; 1999 (R 2005).

C. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers 
Association; 2002 (R2008).

D. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated.

1.5 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish two of each style, size, and finish wall plate.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. All wiring devices installed in this facility shall be manufactured in the USA.

2.2 WALL SWITCHES

A. Wall Switches:  General Duty, AC only general-use snap switch, complying with NEMA WD 6 and WD 
1.
1. Body and Handle: plastic with toggle handle.
2. Ratings:  Match branch circuit and load characteristics.

B. Verify color with Architect before ordering devices.

C. Switch Types:  Single pole, double pole, 3-way, and 4-way.

D. Approved Manufacturer
1. Hubbell: CS1221 series
2. Equal as approved by Architect prior to bidding

2.3 RECEPTACLES

A. Receptacles:  General duty, complying with NEMA WD 6 and WD 1.
1. Device Body: plastic.
2. Configuration:  NEMA WD 6, type as specified and indicated.
3. Convenience Receptacles:  Type 5 to 15.
4. Approved Manufacturers

a. Hubbell: CR5252 series
b. Equal as approved by Architect prior to bidding.
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B. GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter to meet 
regulatory requirements.
1. Approved Manufacturer

a. Hubbell: GF5352I
b. Leviton: 6899-I

2.4 WALL PLATES

A. Decorative Cover Plates: nylon.

B. Jumbo Cover Plates: smooth plastic.

C. Weatherproof Cover Plates: Corrosion resistant, in-use type
1. Pass & Seymour: WIUC10-GL

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that outlet boxes are installed at proper height.

B. Verify that wall openings are neatly cut and will be completely covered by wall plates.

C. Verify that floor boxes are adjusted properly.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring 
devices.

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean debris from outlet boxes.

3.3 INSTALLATION

A. Install securely, in a neat and workmanlike manner, as specified in NECA 1.

B. Install devices plumb and level.

C. Install switches with OFF position down.

D. Mount wall switches on lock side of doors not more than 12 inches from trim and in accordance with 
barrier free design standards.  Prior to rough-in, coordinate with architectural drawings to determine 
lock-side of door.

E. Label source panel and circuit number on the back of all device cover plates.

F. Install receptacles with grounding pole on bottom.

G. Connect wiring device grounding terminal to outlet box with bonding jumper.

H. Install decorative plates on switch, receptacle, and blank outlets in finished areas.

I. Connect wiring devices by wrapping conductor around screw terminal.

J. Use jumbo size plates for outlets installed in masonry walls.

K. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface mounted outlets.

L. Provide GFI receptacles in areas required by the National Electrical Code whether indicated on the 
drawings or not.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Install wall switch 48 inches above finished floor.

B. Install convenience receptacle 18 inches above finished floor.

C. Install convenience receptacle 6 inches above counter.

3.5 FIELD QUALITY CONTROL
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A. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.

B. Inspect each wiring device for defects.

C. Operate each wall switch with circuit energized and verify proper operation.

D. Verify that each receptacle device is energized.

E. Test each receptacle device for proper polarity.

F. Test each GFCI receptacle device for proper operation.

3.6 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

3.7 CLEANING

A. Clean exposed surfaces to remove splatters and restore finish.

END OF SECTION
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SECTION 262818 - ENCLOSED SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fusible switches.

B. Nonfusible switches.

1.2 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Same as panelboard manufacturer.

B. All enclosed switches installed in this facility shall be manufactured in the USA.

2.2 COMPONENTS

A. Fusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.
1. Externally operable handle interlocked to prevent opening front cover with switch in ON position.
2. Handle lockable in OFF position.
3. Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses.

B. Nonfusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.
1. Externally operable handle interlocked to prevent opening front cover with switch in ON position.
2. Handle lockable in OFF position.

C. Enclosures:  NEMA KS 1.
1. Interior Dry Locations:  Type 1.
2. Exterior Locations:  Type 3R.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install fuses in fusible disconnect switches.

C. Label equipment, such as Fan Coil Unit FC-1.  Label disconnects to indicate equipment served.  Use 
1/16 inch thick laminated plastic composition material with contrasting color core.  Engraved letter 
shall be 1/4 inch high.  Attach labels with screws.

D. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size installed.

3.2 FIELD QUALITY CONTROL

A. Perform field inspection in accordance with Section 01 4000.

END OF SECTION
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SECTION 265100 - INTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Interior lighting fixtures and accessories.

B. Emergency lighting units.

C. Ballasts.

D. Fluorescent lamp emergency power supply.

E. Lamps.

F. Fixture accessories.

1.2 REFERENCE STANDARDS

A. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low Pressure 
Sodium Lamps (Multiple-Supply Type); 2002.

B. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National Electrical 
Contractors Association; 2006.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

D. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire Protection 
Association; 2009.

1.3 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70 and NFPA 101.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

1.4 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish 10% of the total of each plastic lens type used on the project, minimum two of each type.  
Deliver to owner in protected, factory packaging.

C. Furnish 10% replacement lamps of the total of each lamp type, minimum two of each type.  Deliver to 
owner in protected, factory packaging.

D. Furnish two of each ballast type.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. All lighting equipment and materials installed in this facility must be manufactured in the USA.

2.2 GENERAL REQUIREMENTS FOR INTERIOR LIGHTING FIXTURES

A. Provide products that comply with requirements of NFPA 70 and NFPA 101.

B. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.

C. Provide accessories and fittings as recommended by manufacturer to properly and completely install 
and wire fixtures.

D. Electrical Characteristics:  120 volts, 60 Hz, unless otherwise indicated.

2.3 FIXTURE TYPES

A. Furnish products as indicated in Schedule included on the Drawings.

B. Emergency Lighting Units:  Self-contained fluorescent emergency lighting unit.
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1. Battery:  6 volt, nickel-cadmium type, with 1.5 hour capacity.
2. Battery Charger:  Dual-rate type, with sufficient capacity to recharge discharged battery to full 

charge within twelve hours.
3. Indicators:  Lamps to indicate AC ON and RECHARGING.
4. TEST switch:  Transfers unit from external power supply to integral battery supply.

2.4 BALLASTS AND CONTROL UNITS

A. Fluorescent Ballasts:  electronic solid state, programmed start, suitable for lamps specified.
1. UL listed and labeled
2. Minimum power factor of 90 percent.
3. Maximum total harmonic distortion of 10 percent.
4. Audible noise level lower than quietest CBM certified ballast for same application.
5. Transient protection in accordance with ANSI 62.41-1984.
6. Comply with FCC Rules Part 18, 15J.
7. Maximum crest factor of 1.7.
8. One year full replacement warranty including labor allowance for replacement.
9. Voltage:  Match luminaire voltage.
10. Certify fluorescent ballast design and construction by Certified Ballast Manufacturers, Inc.
11. Substitutions:  See Section 01 6000 - Product Requirements.

B. High Intensity Discharge (HID) Ballasts:  ANSI C82.4, metal halide lamp ballast, suitable for lamp 
specified.
1. UL listed and labeled.
2. Pulse Start.
3. ANSI type M-144.
4. Maximum crest factor 1.6.
5. One year full replacement warranty including labor allowance for replacement.

C. Fluorescent Lamp Emergency Power Supply:  Emergency battery power supply suitable for installation 
in ballast compartment of fluorescent fixture.
1. Lamp Ratings:  One F32/T8.
2. Battery:  Sealed lead calcium type, rated for 10 year life.
3. Include TEST switch and AC ON indicator light, installed to be operable and visible from the 

outside of an assembled fixture.
4. Shall operate one lamp at approximately 1400 lumens initially and not less than 1000 lumens 

after 90 minutes.

D. Provide zero degree rated ballasts on all exterior fixtures without additional cost to owner.

2.5 LAMPS

A. Manufacturers:
1. GE Lighting:  www.gelighting.com.
2. Philips Lighting Co of NA:  www.lighting.philips.com.

B. Lamp Types:  As specified for each fixture.

C. Provide 130-volt incandescent lamps.

PART 3  EXECUTION

3.1 INSTALLATION

A. Mount fixtures as called for on drawings.  Determine type of ceiling being installed in each space and 
furnish fixtures suitable for exact type, including roof/floor or ceiling/floor fire rated design with fire 
tenting required by Architect.  All coordination and materials to be provided without additional cost to 
owner.

B. Review lighting drawings and confirm ballast voltages for each fixture, or need for two ballasts to 
accommodate dual-level switching, or need for dimming ballasts to interface with dimming control, 
before ordering.  Contractor shall not be eligible for additional compensation if fixtures are delivered 
with incorrect voltage ratings or too few ballasts, or non-dimming ballasts, as a result of inaccurate 
catalog numbers on drawings.
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C. Provide all necessary supports, brackets, adapters and miscellaneous equipment for mounting and 
installation of fixtures.

D. Install fixtures securely, in a neat and workmanlike manner, as specified in NECA 500 (commercial 
lighting).

E. Surface Mounted Fixtures:  Install plumb and square and aligned with building lines and with each 
other; secure to prevent movement.

F. Install suspended luminaires using pendants supported from swivel hangers.  Provide pendant length 
required to suspend luminaire at indicated height.

G. Locate recessed ceiling luminaires as indicated on reflected ceiling plan.

H. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines and 
with each other.  Secure to prevent movement.

I. Install recessed luminaires to permit removal from below.

J. Install recessed luminaires using accessories and firestopping materials to meet regulatory 
requirements for fire rating.

K. Install clips to secure recessed grid-supported luminaires in place.

L. Install wall mounted luminaires, emergency lighting units, and exit signs at height as indicated on 
Drawings.

M. Install accessories furnished with each fixture.

N. Make wiring connections to branch circuit using building wire with insulation suitable for temperature 
conditions within fixture; use flexible conduit.

O. Connect luminaires and exit signs to branch circuit outlets provided under Section 26 0537 using 
flexible conduit.

P. Make wiring connections to branch circuit using building wire with insulation suitable for temperature 
conditions within luminaire.

Q. Bond products and metal accessories to branch circuit equipment grounding conductor.

R. Install specified lamps in each luminaire.

3.2 FIELD QUALITY CONTROL

A. Perform field inspection in accordance with Section 01 4000.

B. Operate each fixture after installation and connection.  Inspect for proper connection and operation.

3.3 ADJUSTING

A. Aim and adjust fixtures as directed.

B. Position exit sign directional arrows as indicated.

3.4 CLEANING

A. Clean electrical parts to remove conductive and deleterious materials.

B. Remove dirt and debris from enclosures.

C. Clean finishes and touch up damage.

3.5 CLOSEOUT ACTIVITIES

A. Demonstrate fixture operation for minimum of 8 hours.

3.6 PROTECTION

A. Relamp luminaires that have failed lamps at Substantial Completion.

3.7 SCHEDULE - See Drawings
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END OF SECTION
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SECTION 265600 - EXTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Exterior luminaires and accessories.

B. Poles.

C. Concrete pole bases.

1.2 REFERENCE STANDARDS

A. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low Pressure 
Sodium Lamps (Multiple-Supply Type); 2002.

B. ANSI O5.1 - American National Standard for Wood Poles -- Specifications and Dimensions; 2002.

C. NECA/IESNA 501 - Recommended Practice for Installing Exterior Lighting Systems; 2006.

D. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.3 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a standard 
product of the manufacturer.

C. Product Data:  Provide dimensions, ratings, and performance data.

1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store and handle solid wood poles in accordance with ANSI O5.1.

1.6 COORDINATION

A. Furnish bolt templates and pole mounting accessories to installer of pole foundations.

1.7 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish two of each type and wattage lamp installed.

PART 2  PRODUCTS

2.1 LUMINAIRES

A. Furnish products as indicated in Schedule included on the Drawings.

B. Substitutions:  See Section 01 6000 - Product Requirements.

2.2 BALLASTS

A. High Intensity Discharge (HID) Ballasts:  ANSI C82.4, metal halide lamp ballast, suitable for lamp 
specified.
1. Voltage:  Match luminaire voltage.

2.3 LAMPS

A. Manufacturers:
1. GE Lighting:  www.gelighting.com.
2. Philips Lighting Co of NA:  www.lighting.philips.com.
3. Substitutions:  See Section 01 6000 - Product Requirements.
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B. Lamp Types:  As specified for each luminaire.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install fixtures securely, in a neat and workmanlike manner, as specified in NECA 501.

B. Provide concrete bases for lighting poles at locations indicated, in accordance with Section 03 3000.

C. Install poles plumb.
1. Provide double nuts to adjust plumb.
2. Grout around each base.

D. Install lamps in each luminaire.

E. Bond luminaires, metal accessories, and metal poles to branch circuit equipment grounding 
conductor.

3.2 FIELD QUALITY CONTROL

A. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.

B. Operate each luminaire after installation and connection.  Inspect for improper connections and 
operation.

3.3 ADJUSTING

A. Aim and adjust luminaires to provide illumination levels and distribution indicated on Drawings.

3.4 CLEANING

A. Clean electrical parts to remove conductive and deleterious materials.

B. Remove dirt and debris from enclosure.

C. Clean finishes and touch up damage.

3.5 CLOSEOUT ACTIVITIES

A. Relamp luminaires that have failed lamps at Substantial Completion.

3.6 SCHEDULE - See Drawings

END OF SECTION
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SECTION 271005 - STRUCTURED CABLING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Telecommunications service entrance to building(s).

B. Cabling and pathways inside building(s).

C. Distribution frames, cross-connection equipment, enclosures, racks, and outlets.

D. Modular jacks and device plates.

E. Grounding and bonding the telecommunications distribution system.

1.2 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Electrical system grounding and 
bonding.

B. Section 26 0534 - Conduit.

1.3 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; 2008.

B. TIA/EIA-568-B.1 - Commercial Building Telecommunications Cabling Standard - Part 1: General 
Requirements; Rev B, 2001; Addenda 1-7.

C. TIA/EIA-568-B.2 - Commercial Building Telecommunications Cabling Standard - Part 2: Balanced 
Twisted Pair Cabling Components; Rev B, 2001; Addenda 1-11.

D. TIA-569 - Commercial Building Standard for Telecommunications Pathways and Spaces; Rev B, 2004.

E. TIA/EIA-606 - Administration Standard for the Telecommunications Infrastructure; Rev A, 2002.

F. ANSI/J-STD-607 - Commercial Building Grounding (Earthing) and Bonding Requirements for 
Telecommunications; Rev A, 2002.

G. UL 444 - Communications Cables; 2002.

H. UL 1863 - Standard for Communications-Circuit Accessories; 2004.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Storage and handling requirements and recommendations.
2. Installation methods.

C. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of network 
layout, showing cable routings, telecommunication closets, rack and enclosure layouts and locations, 
service entrance, and grounding, prepared and approved by BICSI Registered Communications 
Distribution Designer (RCDD).

D. Manufacturer Qualifications.

E. Installer Qualifications.

F. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection and 
testing, and intended test date; submit at least 60 days prior to intended test date.

G. Field Test Reports.

H. Project Record Documents:  Prepared and approved by BICSI Registered Communications 
Distribution Designer (RCDD).
1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on contract drawings.
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I. Operation and Maintenance Data:  List of all components with part numbers, sources of supply, and 
operation and maintenance instructions; include copy of project record documents.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type specified.

B. Installer Qualifications:  A company having at least 5 Years experience in the installation and testing of 
the type of system specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. Supervisors and installers factory certified by manufacturers of products to be installed.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.7 WARRANTY

A. A Lifetime Performance Warranty covering all components, equipment and workmanship shall be 
submitted in writing with system documentation. The warranty period shall begin on the system's first 
use by the owner.

B. The project must be pre-registered with Manufacturer before installation has begun.

C. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

D. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. All structured cabling and associated termination equipment installed in this facility shall be 
manufactured in the USA.

B. Approved Cabling and Equipment Solutions:
1. Nextlan
2. Commscope Uniprise
3. Belden
4. Equal as approved by Architect - All solutions must be end-to-end and be able to show shared 

engineering resources.

2.2 SYSTEM DESIGN

A. Provide a complete, warrentied, end-to-end, permanent system of cabling and pathways for voice and 
data communications, including cables, conduits and wireways, pull wires, support structures, patch 
panels, enclosures, racks and cabinets, and outlets.
1. Comply with TIA/EIA-568 and TIA/EIA-569, latest editions.
2. Provide fixed cables and pathways that comply with NFPA 70 and ANSI/J-STD-607 and are UL 

listed or third party independent testing laboratory certified.
3. Provide connection devices that are rated for operation under conditions of 32 to 140 degrees F at 

relative humidity of 0 to 95 percent, noncondensing.
4. In this project, the term plenum is defined as return air spaces above ceilings, inside ducts, 

under raised floors, and other air-handling spaces.

B. Capacity:
1. Building Entrance:  By others.
2. Horizontal Cabling:  Copper.

C. Main Distribution Frame (MDF):  Centrally located support structure for terminating cables that extend 
to telecommunications outlets, functioning as point of presence to external service provider.
1. Locate main distribution frame as indicated on the drawings.
2. Capacity:  As required to terminate all cables required by design criteria plus minimum 25 

percent spare space.
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D. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame located at 
center hub of star; also referred to as "links".

2.3 PATHWAYS

A. Conduit:  As specified in Section 26 0534; provide pull cords in all conduit; minimum size 3/4".

B. Underground Service Entrance:  PVC, Type EPC-40 conduit.

2.4 COPPER CABLE AND TERMINATIONS

A. Copper Horizontal Cable:  TIA/EIA-568 Category 6 solid conductor unshielded twisted pair (UTP), 23 
AWG, 100 ohm; 4 individually twisted pairs; covered with blue jacket and complying with all relevant 
parts of and addenda to latest edition of TIA/EIA-568 and UL 444.
1. In locations other than in plenums, provide NFPA 70 type CMG general purpose, CMR riser-rated, 

or type CMP plenum-rated cable.
2. In plenums, provide NFPA 70 type CMP plenum-rated cable.

B. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate tool; 
use screw connections only where specifically indicated.

C. Jacks and Connectors: RJ-45, non-keyed, terminated with 110-style insulation displacement 
connectors; high impact thermoplastic housing; complying with same standard as specified horizontal 
cable and UL 1863.
1. Performance:  500 mating cycles.
2. Voice and Data Jacks:  4-pair, pre-wired to T568A configuration, with color-coded indications for 

T568B configuration.

2.5 CROSS-CONNECTION EQUIPMENT

A. Connector Blocks for Category 5e and Up Cabling:  Type 110 insulation displacement connectors; 
capacity sufficient for cables to be terminated  plus 25 percent spare.

2.6 ENCLOSURES

A. Backboards:  Interior grade plywood without voids, 3/4 inch thick; UL-labeled fire-retardant.
1. Size:  36 inches wide by 36 inches high.
2. Do not paint over UL label.

B. Outlet Boxes:  For flush mounting in walls; depth as required to accommodate cable manufacturer's 
recommended minimum conductor bend radius.
1. Size, Unless Otherwise Indicated:  4 inches square by 2-1/8 inches deep.
2. Faceplates:  High impact thermoplastic, complying with system design standards and UL 514C.
3. Labels:  Comply with TIA/EIA-606 using encoded identifiers; label each jack on the face plate as 

to its function with a unique numerical identifier.

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA/EIA-568, TIA/EIA-569, ANSI/J-STD-607, NFPA 70, and 
SYSTEM DESIGN as specified in PART 2.

3.2 PATHWAYS

A. Underground Service Entrance:  Install conduit at least 24 inches below finish grade

B. Install with the following minimum clearances:
1. 48 inches from motors.
2. 12 inches from power conduits and cables and panelboards.
3. 5 inches from fluorescent and high frequency lighting fixtures.
4. 6 inches from flues, hot water pipes, and steam pipes.

C. Grounding and Bonding:  Perform in accordance with ANSI/J-STD-607 and NFPA 70.

3.3 INSTALLATION OF EQUIPMENT AND CABLING

A. Cabling:  
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1. Terminate cables at each outlet with specified modular jack assembly.
2. Patch appropriate computer outlet locations to network switches as directed by the owner.
3. Do not bend cable at radius less than manufacturer's recommended bend radius; for unshielded 

twisted pair use bend radius of not less than 4 times cable diameter.
4. Do not over-cinch or crush cables.
5. Do not exceed manufacturer's recommended cable pull tension.

B. Copper Cabling:
1. Category 5e/6:  Maintain cable geometry; do not untwist more than 1/2 inch from point of 

termination.
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.
3. Copper Cabling Not in Conduit:  Use only type CMP plenum-rated cable as specified.

C. Field-Installed Labels:  Comply with TIA/EIA-606 using encoded identifiers.
1. Cables:  Install color coded labels on both ends.
2. Outlets: Label each jack on its face plate as to its type and function, with a unique numerical 

identifier.

3.4 FIELD QUALITY CONTROL

A. Comply with inspection and testing requirements of specified installation standards.

B. Visual Inspection:
1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.

C. Testing - Copper Cabling and Associated Equipment:
1. Test operation of shorting bars in connection blocks.
2. Category 5e/6 Links:  Perform tests for wire map, length, attenuation, NEXT, and propagation 

delay.

D. Final Testing:  After all work is complete, including installation of telecommunications outlets, and 
telephone dial tone service is active, test each voice jack for dial tone.

END OF SECTION
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SECTION 283100 - FIRE DETECTION AND ALARM

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.

B. Transmitters for communication with supervising station. 

C. Maintenance of fire alarm system under contract for specified warranty period.

1.2 SYSTEM DESCRIPTION

A. The fire alarm system shall comply with requirements of NFPA Standard No. 72 for protected premises 
signaling systems except as modified and supplemented by this specification. The system shall be 
electrically supervised and monitor the integrity of all conductors.

B. The system shall be an active/interrogative type system where each device is repetitively scanned, 
causing a signal to be transmitted to the main fire alarm control panel (FACP) indicating that the 
associated initiating device and notification appliance circuit wiring is functional.  Loss of such a signal 
at the main FACP shall result in a trouble indication as specified hereinafter for the particular input.

C. Operation of manual station or automatic activation of any smoke detector or heat detector shall -
1. Cause system evacuation horns to sound and lamps to flash.
2. The LCD display shall indicate all information associated with the Fire Alarm condition, including 

the type of alarm point and its location within the protected premises.
3. All system output programs assigned via control by event equations to be activated by the 

particular point in alarm shall be executed, and the associated System Outputs (alarm indicating 
appliances and/or relays) shall be activated.

4. Initiate off-site alarm notification.

1.3 RELATED REQUIREMENTS

A. Section 21 1300 - Fire-Suppression Sprinkler Systems:  Supervisory, alarm, and actuating devices 
installed in sprinkler system.

B. Section 14 2010 - Passenger Elevators:  Elevator systems monitored and controlled by fire alarm 
system.

1.4 REFERENCE STANDARDS

A. IEEE C62.41 - IEEE Recommended Practice on Surge Voltages in Low-Voltage Power Circuits; 1991 
(R1995).

B. NFPA 70 - National Electrical Code; 2008.

C. NFPA 72 - National Fire Alarm Code; 2007.

D. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; 2009.

E. UL 1635 - Digital Alarm Communicator System Units

F. UL 1971 - Signaling Devices for the Hearing-Impaired.

G. UL 864 - Control Units for Fire Protective Signaling Systems.

H. UL 268 - Smoke Detectors for Fire Protective Signaling Systems.

I. UL 464 - Audible Signaling Appliances.

J. UL 38 - Manually Actuated Signaling Boxes for Use with Fire-Protective Signaling Systems

K. UL 346 - Waterflow Indicators for Fire Protective Signaling Systems.

1.5 SUBMITTALS

A. See General Conditions - Administrative Requirements, for submittal procedures.

B. Evidence of designer qualifications.
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C. Design Documents:  Submit all information required for plan review and permitting by authorities 
having jurisdiction, including but not limited to floor plans, riser diagrams, and description of operation:
1. Copy (if any) of list of data required by authority having jurisdiction.
2. NFPA 72 "Record of Completion", filled out to the extent known at the time.
3. Clear and concise description of operation, with input/output matrix similar to that shown in NFPA 

72 Appendix A-7-5-2.2(9), and complete listing of software required.
4. System zone boundaries and interfaces to fire safety systems.
5. Location of all components, circuits, and raceways; mark components with identifiers used in 

control unit programming.
6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill calculations; spare 

capacity calculations; notification appliance circuit voltage drop calculations.
7. List of all devices on each signaling line circuit, with spare capacity indicated.
8. Manufacturer's detailed data sheet for each component, including wiring diagrams, installation 

instructions, and circuit length limitations.
9. Description of power supplies; if secondary power is by battery include calculations 

demonstrating adequate battery power.
10. Certification by either the manufacturer of the control unit or by the manufacturer of each other 

component that the components are compatible with the control unit.
11. Certification by the manufacturer of the control unit that the system design complies with the 

contract documents.
12. Certification by Contractor that the system design complies with the contract documents.

D. Evidence of installer qualifications.

E. Evidence of instructor qualifications; training lesson plan outline.

F. Evidence of maintenance contractor qualifications, if different from installer.

G. Inspection and Test Reports:
1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

H. Operating and Maintenance Data:  Revise and resubmit until acceptable; have one set available during 
closeout demonstration:
1. Complete set of specified design documents, as approved by authority having jurisdiction.
2. Additional printed set of project record documents and closeout documents, bound or filed in 

same manuals.
3. Contact information for firm that will be providing contract maintenance and trouble call-back 

service.
4. List of recommended spare parts, tools, and instruments for testing.
5. Replacement parts list with current prices, and source of supply.
6. Detailed troubleshooting guide and large scale input/output matrix.
7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72; provide 

printed copy and computer format acceptable to Owner.
8. Detailed but easy to read explanation of procedures to be taken by non-technical administrative 

personnel in the event of system trouble, when routine testing is being conducted, for fire drills, 
and when entering into contracts for remodeling.

I. Project Record Documents:  Have one set available during closeout demonstration:
1. Complete set of floor plans showing actual installed locations of components, conduit, and zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated input/output 

chart, and voice messages by event.

J. Closeout Documents:
1. Certification by manufacturer that the system has been installed in compliance with his 

installation requirements, is complete, and is in satisfactory operating condition.
2. NFPA 72 "Record of Completion", filled out completely and signed by installer and authorized 

representative of authority having jurisdiction.
3. Maintenance contract.

K. Maintenance Materials, Tools, and Software:  Furnish the following for Owner's use in maintenance of 
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project.
1. Furnish spare parts of same manufacturer and model as those installed; deliver in original 

packaging, labeled in same manner as in operating and maintenance data and place in spare 
parts cabinet.

2. In addition to the items in quantities indicated in PART 2, furnish the following:
a. All tools, software, and documentation necessary to modify the fire alarm system using 

Owner's personnel; minimum modification capability to include addition and deletion of 
devices, circuits, and zones, and changes to system description, operation, and evacuation 
and instructional messages.

b. One copy, on CD-ROM, of all software not resident in read-only-memory.

1.6 QUALITY ASSURANCE

A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or registered fire 
protection engineer, employed by fire alarm control panel manufacturer, Contractor, or installer, with 
experience designing fire alarm systems in the jurisdictional area of the authorities having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm 
systems of the specified type and providing contract maintenance service as a regular part of their 
business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification that 

installer is authorized; include name and title of manufacturer's representative making 
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and address.

C. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified 
qualifications.

D. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory, and 
able to provide the required training; trained by fire alarm control unit manufacturer.

1.7 WARRANTY

A. Provide control panel manufacturer's warranty that system components other than wire and conduit are 
free from defects and will remain so for 1 year after date of Substantial Completion.

B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year after 
date of Substantial Completion.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Fire Alarm Control Units:  Products of the following are acceptable:
1. Honeywell Security & Fire Solutions/Gamewell Company
2. Honeywell Security & Fire Solutions/Fire Control Instruments, Inc
3. Honeywell Security & Fire Solutions/Fire-Lite
4. Honeywell Security & Fire Solutions/Notifier
5. Honeywell Security & Fire Solutions/Silent Knight
6. Siemens Building Technologies, Inc:  www.sbt.siemens.com.
7. SimplexGrinnell
8. GE Securty Vigilant
9. Radionics
10. Mircom
11. Bosch
12. EST
13. Provide all control units made by the same manufacturer.

B. Substitutions:  See Section 01 6000 - Product Requirements.
1. For other acceptable manufacturers of control units specified, submit product data showing 

equivalent features and compliance with contract documents.

2.2 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide a new automatic fire detection and alarm system:
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1. Protected Premises:  Entire building shown on drawings.
2. Comply with the following; where requirements conflict, order of precedence of requirements is 

as listed:
a. The Americans With Disabilities Act (ADA).
b. The requirements of the State Fire Marshal.
c. The requirements of the local authority having jurisdiction.
d. Applicable local codes.
e. The contract documents (drawings and specifications).
f. NFPA 101.
g. NFPA 72; where the word "should" is used consider that provision mandatory; where 

conflicts between requirements require deviation from NFPA 72, identify deviations clearly 
on design documents.

3. Evacuation Alarm:  Single smoke zone;  general evacuation of entire premises.
4. Master Control Unit (Panel):  New, located as shown on drawings.

B. Supervising Stations and Fire Department Connections:
1. Public Fire Department Notification:  By remote supervising station.
2. Means of Transmission to Remote Supervising Station:  Digital alarm communicator transmitter 

(DACT), 2 telephone lines.

C. Circuits:
1. Initiating Device Circuits (IDC): Class A, Style D.
2. Notification Appliance Circuits (NAC):  Class A, Style Z.

D. Power Sources:
1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.3 FIRE SAFETY SYSTEMS INTERFACES

A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:
1. Sprinkler water control valves.

B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:
1. Sprinkler water flow.

2.4 COMPONENTS

A. General:
1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface 

mounted unit are acceptable.
2. Provide legible, permanent labels for each control device, using identification used in operation 

and maintenance data.

B. Fire Alarm Control Units, Initiating Devices, and Notification Appliances:  Conventional or addressable 
type; listed by Underwriters Laboratories as suitable for the purpose intended.

C. Master Control Unit:
1. The main FACP Central Console shall contain a microprocessor based central processing unit 

(CPU).  The FACP shall communicate with and control the following types of equipment used to 
make up the system: annunciators and other system controlled devices.

2. The main FACP and Central Console shall perform the following functions:
a. Supervise and monitor all detectors and monitor modules connected to the system for 

normal, trouble and alarm conditions.
b. Supervise all notification circuits throughout the facility.
c. Visually and audibly annunciate any trouble, supervisory or alarm condition on operator's 

terminal, panel display, and annunciators.
3. System Capacity and General Operation

a. The Fire Alarm Control Panel shall include a full featured operator  interface control and 
annunciation panel which shall include a backlit Liquid Crystal Display, individual, color 
coded system status LEDs, and an alpha-numeric keypad for Field Programming and 
Control of the Fire Alarm System.
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b. All programming or editing of the existing program in the system shall be achieved without 
special equipment and without interrupting the alarm monitoring functions of the Fire Alarm 
Control Panel.

c. The system shall include emergency evacuation signal utilizing intelligence such that loss 
of operation by the main FACP will not result in the loss of evacuation signal throughout the 
balance of the building.

d. The main communication bus (options bus) shall be capable of Class A or Class B 
configuration with a total bus length of 5,900 feet (1,798 m).

4. Display
a. The System Display shall provide all the controls and indicators used by the system 

operator and may also be used to program all system operational parameters.
b. The System Display shall provide an 80-character back-lit alphanumeric Liquid Crystal 

Display (LCD). It shall also provide 5 Light-Emitting-Diodes (LEDs), which will indicate the 
status of the following system parameters: AC POWER, SYSTEM ALARM; SYSTEM 
TROUBLE, DISPLAY TROUBLE, and SIGNAL SILENCE.

c. The System Display shall provide a touch key-pad with control capability to command all 
system functions, entry of any alphabetic or numeric information, and field programming. 
Two different password levels will be accessible through the Display Interface Assembly to 
prevent unauthorized System control or programming.

d. The System Display shall include the following operator control switches:  SIGNAL 
SILENCE, LAMP TEST, RESET, SYSTEM TEST, and ACKNOWLEDGE

5. Serial Interface Board
a. The Serial Interface Board shall provide the EIA-232 interface between the Fire Alarm 

Control Panel and the UL Listed Electronic Data Processing (EDP) Peripherals.
b. The Serial Interface Board shall allow the use of multiple printers, CRT monitors, and other 

peripherals connected to the EIA-232 ports.
c. The Serial Interface Board shall provide one EIA-485 port for the serial connection of the 

optional Annunciator and Control Subsystem components.
6. Enclosures:

a. The control panels shall be housed in UL listed cabinets suitable for surface or semi-flush 
mounting.  Cabinets shall be corrosion protected, given a rust-resistant prime coat, and 
manufacturer's standard finish.

b. The door shall provide a key lock and shall include a glass or other transparent opening for 
viewing of all indicators. For convenience, the door may be hinged on either the right or 
left-hand side.

7. Power Supply:
a. The Main Power Supply shall operate on 120 VAC, 60 Hz, and shall provide all necessary 

power for the FACP plus 25% spare capacity for future expansion.
b. It shall provide meters to indicate battery voltage and charging current.

8. Operators Terminal: 
a. Provide the following functions in addition to any other functions required for the system.

1) Acknowledge (ACK/STEP) Switch:
(a) Signal Silence Switch.
(b) Activation of the Signal Silence Switch shall cause all programmed Alarm 

Indicating Appliances and relays to return to the normal condition after an alarm 
activation. The selection of indicating circuits and relays which are silenceable by 
this switch shall be fully field programmable within the confines of all applicable 
standards.

2) System Reset Switch.
(a) Activation of the System Reset Switch shall cause all electronically-latched 

initiating devices, appliances or software zones, as well as all associated output 
devices and circuits, to return to their normal condition.

3) System Test Switch.
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(a) Activation of the System Test Switch shall initiate an automatic test of all 
Addressable detectors in the system. The System Test shall activate the 
electronics in each intelligent sensor, simulating an alarm condition and causing 
the transmission of the alarm condition from that sensor to the Fire Alarm Control 
Panel. The Fire Alarm Control Panel shall interpret the data from each sensor 
installed in the system. A report summarizing the results of this test shall be 
displayed automatically on the System Liquid Crystal Display, as well as on any 
CRTs or printers in the System.

4) Lamp Test Switch.
9. Field Programming

a. The system shall be programmable, configurable and expandable in the field without the 
need for special tools or electronic equipment and shall not require field replacement of 
electronic integrated circuits.

b. All programming shall be accomplished through the standard FACP keyboard or through 
the Video Display Terminal.

10. Off-Site Alarm Notification System
a. Provide telephone line connection from telephone terminal board to fire alarm control panel.
b. Provide dialer device to notify off-site personnel of alarm or abnormal conditions.
c. Connect to fire alarm control panel so specified conditions initiate off-site call.  Use one 

alarm code for alarm and second code for supervisory/trouble alarm.
11. Audible Horn Alarm Annunciation -

a. Provide separate and distinct alarm signals for alarm and trouble conditions.
b. Alarm signal shall also operate strobe lights, if specified.
c. Provide alarm silence switches at control panel.
d. Trouble alarm shall be horn integral to control panel.
e. Supervisory alarm may be same audible alarm as trouble alarm, but with separate visual 

annunciation.

D. Initiating Devices:
1. Smoke Detectors

a. Flush mounted, photoelectric
b. UL listed compatible with the  fire alarm control panel.
c. Shall have a flashing status LED for visual supervision. When the detector is actuated, the 

flashing LED will latch on solid. The LED shall flash at a 1/sec rate if the chamber is out of 
calibration range. The detector may be reset by actuating the control panel reset switch.

2. Detector Bases
a. Flush mounted detector bases shall contain no electronics and support all flush series 

detector types.
3. Manual Station

a. Double action, single stage 
b. Polycarbonate construction with internal toggle switch.  
c. Finished in red with silver "PULL IN CASE OF FIRE" lettering
d. Suitable for mounting on North American 2 2 (64mm) deep 1-gang boxes and 1 2 (38mm) 

deep 4 square boxes with 1-gang covers.

E. Notification Appliances:
1. Low Profile Horn-Strobes

a. Audible output of 92 dBA at 10 ft. when measured in reverberation room per UL-464.
b. Integrally mounted flashing light unit with block letters 'FIRE'.  Multi-candela with 

field-selectable settings of 15cd, 30cd, 60cd, 75cd & 110cd, and flash rate between one and 
three Hertz.  All units shall flash in synchronization with each other. 

c. The horn shall have a selectable steady or synchronized temporal output. 
d. In and out screw terminals shall be provided for wiring.  
e. Low profile horn/strobes shall mount in a North American 1-gang box.

F. Initiation & Control Modules
1. Relay Module

a. Provide addressable control relay circuit modules as required.  The module shall provide 
one (1) form C dry relay contacts rated at 24Vdc @ 2 amps (pilot duty) to control external 
appliances or equipment.  The position of the relay contact shall be confirmed by the system 
firmware.
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G. Surge Protection:  In accordance with IEEE C62.41 B3 combination waveform and NFPA 70; except for 
optical fiber conductors.

H. Batteries
1. Shall be 12 volt, Gell-Cell type.
2. Battery shall have sufficient capacity to power the fire alarm system for not less than  twenty-four 

hours plus 5 minutes of alarm upon a normal AC power failure.
3. The batteries are to be completely maintenance free. No liquids are required. Fluid level checks 

refilling, spills and leakage shall not be required.

I. Locks and Keys:  Deliver keys to Owner.

J. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a signal is 
received (normal, alarm, supervisory, and trouble); easily readable from normal operator's station.
1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.
2. Provide one for each control unit where operations are to be performed.
3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
4. Provide extra copy with operation and maintenance data submittal.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents.

B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.

C. Label pull and junction boxes "FIRE ALARM" with red indelible ink.

D. Loop wires through each device on zone for proper supervision.  Tee-taps not permitted.

E. Provide dust protection for installed smoke detectors until finish work is completed and building is 
ready for occupancy.

F. Protect conductors from cuts, abrasion and other damage during construction.

G. Minimum conductor size shall be 14 AWG unless otherwise specified.

H. Do not install ceiling mounted detectors within 3 feet of air discharge grills.  Coordinate with other 
trades as required.

I. Post copy of wire identification list inside fire alarm panel door or other area accessible to fire alarm 
service personnel.

J. Install conductors and make connections to all, water flow switches, valve tamper switches, low air 
pressure switches, and door holding devices.

K. Obtain Owner's approval of locations of devices, before installation.

L. Install instruction cards and labels.

3.2 INSPECTION AND TESTING FOR COMPLETION

A. Notify Owner 7 days prior to beginning completion inspections and tests.

B. Notify authorities having jurisdiction and comply with their requirements for scheduling inspections 
and tests and for observation by their personnel.

C. Provide the services of the installer's supervisor or person with equivalent qualifications to supervise 
inspection and testing, correction, and adjustments.

D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as 
required.

E. Provide all tools, software, and supplies required to accomplish inspection and testing.

F. Perform inspection and testing in accordance with NFPA 72 and requirements of local authorities; 
document each inspection and test.
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G. Correct defective work, adjust for proper operation, and retest until entire system complies with 
contract documents.

3.3 OWNER PERSONNEL INSTRUCTION

A. Provide the following instruction to designated Owner personnel:

B. Administrative:  One-hour session(s) covering issues necessary for non-technical administrative staff:
1. Initial Training:  1 session pre-closeout.

C. Furnish the services of instructors and teaching aids; have copies of operation and maintenance data 
available during instruction.

3.4 CLOSEOUT

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner.
1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project record 

drawings, input/output matrix, and operator instruction chart(s) available during demonstration.
3. Have authorized technical representative of control unit manufacturer present during 

demonstration.
4. Demonstration may be combined with inspection and testing required by authority having 

jurisdiction; notify authority having jurisdiction in time to schedule demonstration.
5. Repeat demonstration until successful.

3.5 MAINTENANCE

A. See Section 01 7000 - Execution Requirements, for additional requirements relating to maintenance 
service.

B. Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's warranty 
period, to include the work described below.

C. Perform routine inspection, testing, and preventive maintenance required by NFPA 72, including:
1. Maintenance of fire safety interface and supervisory devices connected to fire alarm system.
2. Repairs required, unless due to improper use, accidents, or negligence beyond the control of the 

maintenance contractor.
3. Record keeping required by NFPA 72 and authorities having jurisdiction.

D. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 2 hours of notification.
2. Include allowance for call-back service at no extra cost to Owner.

E. Provide a complete description of preventive maintenance, systematic examination, adjustment, 
cleaning, inspection, and testing, with a detailed schedule.

F. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and call-back 
visit, the condition of the system, nature of the trouble, correction performed, and parts replaced.  
Submit duplicate of each log entry to Owner's representative upon completion of site visit.

G. Comply with Owner's requirements for access to facility and security.

END OF SECTION
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SECTION 31 10 00 - SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing site utilities. 
7. Temporary erosion- and sedimentation-control measures. 

1.2 SUBMITTALS 

A. LEED Submittals: 
1. Product Data for LEED credits:  Refer to Division 01 Section “Sustainable Design Requirements.” 

1.3 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's 
property, cleared materials shall become Contractor's property and shall be removed from Project site. 

1.4 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during site-clearing operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction. 

B. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing. 

C. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures 
are in place. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section 
"Earth Moving." 
1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. 

C. Protect existing site improvements to remain from damage during construction. 
1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and 
sedimentation-control Drawings and requirements of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction activity do not 
enter or cross protection zones. 
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C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until 
permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal. 

3.3 TREE AND PLANT PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements in Division 01 Section 
"Temporary Tree and Plant Protection." 

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged 
by construction operations, in a manner approved by Architect. 

3.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place. 
1. Arrange with utility companies to shut off indicated utilities. 

B. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary utility services 
according to requirements indicated: 
1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction. 
1. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) 

below exposed subgrade. 
2. Use only hand methods for grubbing within protection zones. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further 
excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and 

compact each layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches (150 mm) in a manner to prevent intermingling with underlying subsoil or 
other waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape 
stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new 
construction. 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials 
including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  Store or 
stockpile without intermixing with other materials and transport them to recycling facilities.  Do not interfere 
with other Project work. 

END OF SECTION 31 10 00 
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SECTION 31 20 00 - EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Preparing subgrades for slabs-on-grade walks pavements turf and grasses and plants. 
2. Excavating and backfilling for buildings and structures. 
3. Drainage course for concrete slabs-on-grade. 
4. Subbase course and base course for asphalt paving. 
5. Excavating and backfilling for utility trenches. 

1.2 DEFINITIONS 

A. Backfill:  Soil material used to fill an excavation. 
1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides 

of pipe. 
2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow 
of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions 
indicated. 
1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines 

and dimensions as directed by Architect.  Authorized additional excavation and replacement 
material will be paid for according to Contract provisions for changes in the Work. 

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and 
dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work 
directed by Architect, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man-made stationary features constructed above or below the ground surface. 

I. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot-mix asphalt walk. 

J. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below 
subbase, drainage fill, drainage course, or topsoil materials. 

K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within 
buildings. 

1.3 QUALITY ASSURANCE 

A. Preexcavation Conference:  Conduct conference at Project site. 
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1.4 PROJECT CONDITIONS 

A. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning 
earth moving operations. 

B. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section 
"Temporary Tree and Plant Protection" are in place. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from 
excavations. 
1. Satisfactory Soils:  See soils report produced by PSI dated April 21, 2010, report number 0710129. 

B. Unsatisfactory Soils:  See soils report produced by PSI dated April 21, 2010, report number 0710129. 
1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 

moisture content at time of compaction. 

C. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and 
not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

D. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and 
not more than 8 percent passing a No. 200 (0.075-mm) sieve. 

E. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and 
not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

F. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not 
more than 8 percent passing a No. 200 (0.075-mm) sieve. 

G. Drainage Course:  Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel; 
ASTM D 448; coarse-aggregate grading 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. 

2.2 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and 
identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed 
with a description of the utility; colored to comply with local practice or requirements of authorities having 
jurisdiction. 

B. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) 
thick, continuously inscribed with a description of the utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches (750 mm) 
deep; colored to comply with local practice or requirements of authorities having jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 
lateral movement, undermining, washout, and other hazards created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 
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C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary 
protection before placing subsequent materials. 

3.2 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, 
and obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions. 
1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 

replace with satisfactory soil materials. 

3.3 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If 
applicable, extend excavations a sufficient distance from structures for placing and removing concrete 
formwork, for installing services and other construction, and for inspections. 
1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by 

hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and 
grades to leave solid base to receive other work. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 
1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 

spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant 
Protection." 

3.4 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.5 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  
Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or 
conduit unless otherwise indicated. 
1. Clearance:  12 inches (300 mm) each side of pipe or conduit. (Needs to be per the electrical and 

plumbing Engineers) 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and 
conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits.  Remove projecting stones and sharp objects along trench subgrade. 
1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding 

bearing material, 4 inches (100 mm) deeper elsewhere, to allow for bedding course. 

D. Trenches in Tree- and Plant-Protection Zones: 
1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 

spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of 
utilities. 

3. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant 
Protection." 
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3.6 SUBGRADE INSPECTION 

A. Proof-roll subgrade below the building slabs and pavements and where indicated in the soils report with a 
pneumatic-tired dump truck to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 
saturated subgrades. 

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction 
activities, as directed by Architect, without additional compensation. 

3.7 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete 
foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day 
compressive strength of 2500 psi (17.2 MPa), may be used when approved by Architect. 
1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect. 

3.8 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, 
and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 
1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining 

trees. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to 
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of bottom of 
footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in 
Division 03 Section Cast-in-Place Concrete. 

D. Trenches under Roadways:  Provide 4-inch- (100-mm-) thick, concrete-base slab support for piping or 
conduit less than 30 inches (750 mm) below surface of roadways.  After installing and testing, completely 
encase piping or conduit in a minimum of 4 inches (100 mm) of concrete before backfilling or placing 
roadway subbase course.  Concrete is specified in Division 03 Section "Cast-in-Place Concrete." 

E. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch (25 mm) in any 
dimension, to a height of 12 inches (300 mm) over the pipe or conduit. 
1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and 

along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  
Coordinate backfilling with utilities testing. 

F. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

G. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 
mm) below subgrade under pavements and slabs. 

3.10 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will 
bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 
1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 
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3.11 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to 
within 2 percent of optimum moisture content. 
1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice. 
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight. 

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches or per soils report in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth 
for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly 
along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to  
the standard documented in the soils report by the geotechnical engineer: 
1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches (300 

mm) of existing subgrade and each layer of backfill or fill soil material at 95 percent. 
2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each 

layer of backfill or fill soil material at 92 percent. 
3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and 

compact each layer of backfill or fill soil material at 85 percent. 
4. For utility trenches, compact each layer of initial and final backfill soil material at 90 percent. 

3.13 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 
1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm). 
2. Walks:  Plus or minus 1 inch (25 mm). 
3. Pavements:  Plus or minus 1/2 inch (13 mm). 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested with a 10-
foot (3-m) straightedge. 

3.14 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade 
as follows: 
1. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 
mm) thick. 

2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 
95 percent of maximum dry unit weight according to ASTM D 698. 

3.15 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests 
and inspections. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent 
earth moving only after test results for previously completed work comply with requirements. 



 

TRAINING HOUSING  EARTH MOVING 
USOR - DSBVI  31 20 00 - 6 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify 
design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based 
on a visual comparison of subgrade with tested subgrade when approved by Architect. 

D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction 
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact 
and retest until specified compaction is obtained. 

3.16 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of 
trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations 
or weather conditions. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with 
additional soil material, compact, and reconstruct surfacing. 
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 

eliminate evidence of restoration to greatest extent possible. 

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

END OF SECTION 31 20 00 
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SECTION 32 12 16 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Cold milling of existing hot-mix asphalt pavement. 
2. Hot-mix asphalt patching. 
3. Hot-mix asphalt paving. 
4. Hot-mix asphalt paving overlay. 
5. Pavement-marking paint. 

B. Related Sections: 
1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for aggregate 

pavement shoulders. 
2. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving 

terminations. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties. 
1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix 

proposed for the Work. 
2. Job-Mix Designs:  For each job mix proposed for the Work. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each paving material, from manufacturer. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  [A paving-mix manufacturer registered with and approved by authorities 
having jurisdiction or the DOT of state in which Project is located] <Insert requirement>. 

B. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of Salt 
Lake City for asphalt paving work. 
1. Measurement and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section. 

C. Preinstallation Conference:  Conduct conference at Project site. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is 
imminent or expected before time required for adequate cure, or if the following conditions are not met: 
1. Tack Coat:  Minimum surface temperature of 60 deg F (15.6 deg C). 
2. Asphalt Base Course:  Minimum surface temperature of 40 deg F (4.4 deg C) and rising at time of 

placement. 
3. Asphalt Surface Course:  Minimum surface temperature of 60 deg F (15.6 deg C) at time of 

placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum 
ambient or surface temperature of 40 deg F for oil-based materials or 55 deg F for water-based materials, 
and not exceeding 95 deg F (35 deg C). 
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PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-
furnace slag. 

B. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared from stone, 
gravel, cured blast-furnace slag, or combinations thereof. 

C. Mineral Filler:  ASTM D 242 or AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22 

B. Tack Coat:  ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or AASHTO M 208 
cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application. 

2.3 AUXILIARY MATERIALS 

A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or 
wettable powder form. 

B. Pavement-Marking Paint:  MPI #32 Alkyd Traffic Marking Paint. 
1. Color:  White, Yellow, Blue 

C. Pavement-Marking Paint:  MPI #97 Latex Traffic Marking Paint. 
1. Color:  White, Yellow, Blue  

D. Glass Beads:  AASHTO M 247, Type 1. 

2.4 MIXES 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having 
jurisdiction; designed according to procedures in AI MS-2, "Mix Design Methods for Asphalt Concrete and 
Other Hot-Mix Types"; and complying with the following requirements: 
1. Provide mixes with a history of satisfactory performance in geographical area where Project is 

located. 
2. Base Course:  Follow base course recommendation as identified in Table 4: Base Course 

Gradation Requirements on page 12 of the Geotechnical Investigation Report prepared by PSI on 
April 21, 2010 

3. Surface Course:  

B. Develop mix design according to Marshall Method to achieve optimum asphalt content as shown by test 
data curves based on testing samples containing 1/2 percent increments of asphalt content.  Samples 
shall include minimum of two with asphalt content above optimum and two with asphalt content below 
optimum. 
1. Make tests in accordance with ASTM D 1559 and ASTM D 1075 (50 blow count Marshall). 
2. Final design shall meet following criteria: 

a. Stability:  1200 pounds minimum. 
b. Flow:  8 minimum, 18 maximum. 
c. Air voids:  2 percent minimum, 4 percent maximum. 
d. Voids in mineral aggregate:  15 percent minimum. 
e. Asphalt cement by weight of total:  5 percent minimum. 
f. Dry Strength:  200 psi. 
g. Index of Retained Strength:  75 percent. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and 
areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

B. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 COLD MILLING 

A. Clean existing pavement surface of loose and deleterious material immediately before cold milling.  
Remove existing asphalt pavement by cold milling to grades and cross sections indicated. 
1. Mill to a depth of 1-1/2 inches. 

3.3 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending 12 inches (300 mm) into adjacent sound 
pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  
Recompact existing unbound-aggregate base course to form new subgrade. 

B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to reseat concrete pieces 
firmly. 
1. Remove disintegrated or badly cracked pavement.  Excavate rectangular or trapezoidal patches, 

extending into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces 
vertically.  Recompact existing unbound-aggregate base course to form new subgrade. 

C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at a 
rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m). 
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

D. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of patch and, while still 
hot, compact flush with adjacent surface. 

3.4 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and written 
application instructions.  Apply to dry, prepared subgrade or surface of compacted-aggregate base before 
applying paving materials. 

C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 
0.7 L/sq. m). 
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

3.5 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by 
hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course 
to required grade, cross section, and thickness when compacted. 
1. Spread mix at minimum temperature of 250 deg F (121 deg C). 
2. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width 
are required. 
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C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 
excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface. 

3.6 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions, with same texture and smoothness as other sections of hot-mix asphalt course. 
1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm). 
3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm). 
4. Construct transverse joints at each point where paver ends a day's work and resumes work at a 

subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to 
AI MS-22, for both "Ending a Lane" and "Resumption of Paving Operations." 

3.7 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive 
displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas 
inaccessible to rollers. 
1. Complete compaction before mix temperature cools to 185 deg F (85 deg C). 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  
Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt 
is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been 
uniformly compacted to the following density: 
1. Average Density:  92 percent of reference maximum theoretical density according to 

ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened. 

G. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked. 

3.8 ASPHALT CURBS 

A. Construct hot-mix asphalt curbs over compacted pavement surfaces.  Apply a light tack coat unless 
pavement surface is still tacky and free from dust.  Spread mix at minimum temperature of 250 deg F (121 
deg C). 
1. Asphalt Mix:  Same as pavement surface-course mix. 

B. Place hot-mix asphalt to curb cross section indicated or, if not indicated, to local standard shapes, by 
machine or by hand in wood or metal forms.  Tamp hand-placed materials and screed to smooth finish.  
Remove forms after hot-mix asphalt has cooled. 

3.9 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following 
tolerances: 
1. Base Course:  Plus or minus 1/2 inch (13 mm). 
2. Surface Course:  Plus 1/4 inch (6 mm), no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the 
following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or 
longitudinally to paved areas: 
1. Base Course:  1/4 inch. 
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2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum 

allowable variance from template is 1/4 inch (6 mm). 

3.10 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with 
uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film 
thickness of 15 mils (0.4 mm). 
1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal. (0.72 kg/L). 

3.11 WHEEL STOPS 

A. Install wheel stops in bed of adhesive as recommended by manufacturer. 

B. Securely attach wheel stops to pavement with not less than two galvanized-steel dowels embedded at 
one-quarter to one-third points.  Securely install dowels into pavement and bond to wheel stop.  Recess 
head of dowel beneath top of wheel stop. 

3.12 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Replace and compact hot-mix asphalt where core tests were taken. 

C. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that 
it does not comply with specified requirements. 

3.13 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site and legally 
dispose of them in an EPA-approved landfill. 

END OF SECTION 32 12 16 
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SECTION 32 84 00 - PLANTING IRRIGATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Piping. 
2. Manual valves. 
3. Automatic control valves. 
4. Automatic drain valves. 
5. Sprinklers. 
6. Quick couplers. 
7. Controllers. 
8. Boxes for automatic control valves. 

1.2 PERFORMANCE REQUIREMENTS 

A. Irrigation zone control shall be automatic operation with controller and automatic control valves. 

B. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments 
necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent 
irrigation coverage of areas indicated. 

C. Delegated Design:  Design 100 percent coverage irrigation system, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design criteria 
indicated. 

D. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and 
specialties unless otherwise indicated: 
1. Irrigation Main Piping:   108psi. 
2. Circuit Piping:   60psi. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, 
electrical characteristics, and furnished specialties and accessories. 

B. Wiring Diagrams:  For power, signal, and control wiring. 

C. Delegated-Design Submittal:  For irrigation systems indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Zoning Chart:  Show each irrigation zone and its control valve. 

B. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 QUALITY ASSURANCE 

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. 
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PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for 
joining methods for specific services, service locations, and pipe sizes. 

B. PVC Pipe:  ASTM D 1785, PVC 1120 compound, Schedules 40 and 80. 
1. PVC Socket Fittings:  ASTM D 2466, Schedules 40 and 80. 
2. PVC Threaded Fittings:  ASTM D 2464, Schedule 80. 
3. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece 

shall be PVC with socket ends. 

2.2 PIPING JOINING MATERIALS 

A. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

2.3 MANUAL VALVES 

A. Bronze Ball Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings. 
3. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded or solder joint if indicated. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

B. Plastic Ball Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. American Valve, Inc. 
b. Asahi/America, Inc. 
c. Colonial Engineering, Inc. 
d. Fischer, George Inc. 
e. Hayward Flow Control Systems; Hayward Industrial Products, Inc. 
f. IPEX Inc. 
g. Jomar International, LTD. 
h. KBI (King Bros. Industries). 
i. Legend Valve. 
j. NIBCO INC. 
k. Sloane, George Fischer, Inc. 
l. Spears Manufacturing Company. 
m. Thermoplastic Valves Inc. 
n. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-122. 
b. Pressure Rating:  125 psig minimum. 
c. Body Material:  PVC. 
d. Type:  Union. 
e. End Connections:  Socket or threaded. 
f. Port:  Full. 
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2.4 AUTOMATIC CONTROL VALVES 

A. Plastic, Automatic Control Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings. 
3. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, 

and operated by 24-V ac solenoid. 

2.5 SPRINKLERS 

A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water 
pressure. 

B. Plastic, Pop-up Spray Sprinklers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings. 

2.6 QUICK COUPLERS 

A. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; 
removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with 
ASME B1.20.7, 3/4-11.5NH threads for garden hose on outlet; and operating key. 
1. Locking-Top Option:  Vandal-resistant locking feature.  Include two matching keys. 

2.7 CONTROLLERS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following] 
[available manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following]: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings. 

C. Description: 
1. Controller Stations for Automatic Control Valves:  Each station is variable from approximately 5 to 

60 minutes.  Include switch for manual or automatic operation of each station. 
2. Exterior Control Enclosures:  NEMA 250, Type 4, weatherproof, with locking cover and two  

matching keys; include provision for grounding. 
a. Body Material:  Molded plastic. 
b. Mounting:  Surface type for wall. 
. 

3. Control Transformer:  24-V secondary, with primary fuse. 
4. Timing Device:  Adjustable, 24-hour, 14-day clock, with automatic operations to skip operation any 

day in timer period, to operate every other day, or to operate two or more times daily. 
a. Manual or Semiautomatic Operation:  Allows this mode without disturbing preset automatic 

operation. 
b. Nickel-Cadmium Battery and Trickle Charger:  Automatically powers timing device during 

power outages. 
c. Surge Protection:  Metal-oxide-varistor type on each station and primary power. 

5. Wiring:  UL 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for 
direct burial. 
a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers. 
b. Low-Voltage, Branch-Circuit Cables:  No. 14 AWG minimum, between controllers and 

automatic control valves; color-coded different from feeder-circuit-cable jacket color; with 
jackets of different colors for multiple-cable installation in same trench. 

c. Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type 
connector or crimped joint and epoxy resin moisture seal; suitable for direct burial. 

2.8 BOXES FOR AUTOMATIC CONTROL VALVES 

A. Plastic Boxes: 
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1. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush 
with grade. 
a. Size:  As required for valves and service. 
b. Shape:  Round and Rectangular. 
c. Sidewall Material:  PE. 
d. Cover Material:  PE. 

1) Lettering:  "IRRIGATION." 

B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches 
(75 mm) maximum. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

B. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 
3/4 to 3 inches below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt and 
backfill remainder with excavated material. 

C. Provide minimum cover over top of underground piping according to the following: 
1. Irrigation Main Piping:  Minimum depth of 18 inches below finished grade, or not less than 12 

inches below average local frost depth, whichever is deeper. 
2. Circuit Piping:  12 inches. 
3. Drain Piping:  12 inches. 
4. Sleeves:  24 inches. 

3.2 PIPING INSTALLATION 

A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping 
as indicated unless deviations are approved on Coordination Drawings. 

B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves. 

C. Install piping free of sags and bends. 

D. Install groups of pipes parallel to each other, spaced to permit valve servicing. 

E. Install fittings for changes in direction and branch connections. 

F. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or 
smaller pipe connection. 

G. Install underground thermoplastic piping according to ASTM D 2774. 

H. Install expansion loops in control-valve boxes for plastic piping. 

I. Lay piping on solid subbase, uniformly sloped without humps or depressions. 

J. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at 
least 24 hours at temperatures above 40 deg F (5 deg C) before testing. 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to 
the following: 



 

TRAINING HOUSING  PLANTING IRRIGATION 
USOR - DSBVI  32 84 00 - 5 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements. 
2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings 

according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings 
according to ASTM D 2855. 

3. PVC Nonpressure Piping:  Join according to ASTM D 2855. 

3.4 VALVE INSTALLATION 

A. Drain Valves:  Install in underground piping in boxes for automatic control valves. 

3.5 SPRINKLER INSTALLATION 

A. Install sprinklers after hydrostatic test is completed. 

B. Install sprinklers at manufacturer's recommended heights. 

C. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches 
(50 mm) from other boundaries unless otherwise indicated. 

3.6 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION 

A. Equipment Mounting:  Install exterior freestanding controllers on precast concrete bases. 
1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 

directions furnished with items to be embedded. 
2. Install anchor bolts to elevations required for proper attachment to supported equipment. 

B. Install control cable in same trench as irrigation piping and at least 2 inches below or beside piping.  
Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in 
separate sleeve under paved areas. 

3.7 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification specified in Division 22 Section 
"Identification for Plumbing Piping and Equipment." 

B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on 
each automatic controller. 
1. Text:  In addition to identifying unit, distinguish between multiple units, inform operator of 

operational requirements, indicate safety and emergency precautions, and warn of hazards and 
improper operations. 

C. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over 
underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning 
tapes. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no 

leaks exist. 
2. Operational Test:  After electrical circuitry has been energized, operate controllers and automatic 

control valves to confirm proper system operation. 
3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Any irrigation product will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 
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3.9 ADJUSTING 

A. Adjust settings of controllers. 

B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler 
circuit. 

C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush 
with, or not more than 1/2 inch above, finish grade. 

3.10 PIPING SCHEDULE 

A. Install components having pressure rating equal to or greater than system operating pressure. 

B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints 
indicated. 

C. Underground irrigation main piping, shall be the following: 
1. Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints. 

D. Circuit piping, shall be the following: 
1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints. 

 

E. Drain piping shall be the following: 
1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints. 

3.11 VALVE SCHEDULE 

A. Underground, Shutoff-Duty Valves:  Use the following: 
1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod. 

B. Drain Valves: 
1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20): Brass or bronze ball valve. 

END OF SECTION 32 84 00 
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SECTION 32 92 00 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Sodding. 

1.2 DEFINITIONS 

A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and 
detritus. 

B. Finish Grade:  Elevation of finished surface of planting soil. 

C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with 
stabilized organic soil amendments to produce topsoil or planting soil. 

D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This 
includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes 
substances or mixtures intended for use as a plant regulator, defoliant, or desiccant. 

E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or 
people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and 
mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported 
topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a 
soil mixture best for plant growth. 

G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of a fill or 
backfill before planting soil is placed. 

H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and 
soil organisms. 

I. Surface Soil:  Whatever soil is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, 
the surface soil can be subsoil. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 
1. Certification for turfgrass sod. 

B. Product certificates. 

1.5 QUALITY ASSURANCE 

A. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project 
site when work is in progress. 
1. Pesticide Applicator:  State licensed, commercial. 

B. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-
testing laboratory. 
1. The soil-testing laboratory shall oversee soil sampling. 
2. Report suitability of tested soil for turf growth. 
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a. State recommendations for nitrogen, phosphorus, and potash nutrients and soil 
amendments to be added to produce satisfactory planting soil suitable for healthy, viable 
plants. 

b. Report presence of problem salts, minerals, or heavy metals; if present, provide additional 
recommendations for corrective action. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass 
Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline 
Specifications to Turfgrass Sodding."  Deliver sod in time for planting within 24 hours of harvesting.  
Protect sod from breakage and drying. 

1.7 MAINTENANCE SERVICE 

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  
Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue 
until acceptable turf is established but for not less than the following periods: 
1. Sodded Turf:  30 days from date of planting. 

PART 2 - PRODUCTS 

2.1 TURFGRASS SOD 

A. Turfgrass Sod: comply with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications 
to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and 
capable of vigorous growth and development when planted. 

B. Turfgrass Species:  Sod of grass species as follows: 
a. BioTurf, Dwarf Fescue Sod Mix 

1) 90% Insignia Tall Fescue 
2) 10% Blueridge Kentucky Bluegrass 

2.2 INORGANIC SOIL AMENDMENTS 

A. Amend as per results of Soils Analysis as per 1.5B. 

2.3 PLANTING SOILS 

A. Planting Soil ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 2 percent organic material 
content.  Verify suitability of soil to produce viable planting soil.  Clean soil of roots, plants, sod, stones, 
clods, clay lumps, pockets of coarse sand, concrete slurry, concrete layers or chunks, cement, plaster, 
building debris, and other extraneous materials harmful to plant growth. Mix soil with the soil amendments 
and fertilizers as recommended by the Soils Analysis results in 1.5B  to produce planting soil: 

B. PESTICIDES 

C. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of 
type recommended by manufacturer for each specific problem and as required for Project conditions and 
application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction. 

PART 3 - EXECUTION 

3.1 TURF AREA PREPARATION 

A. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  Remove stones larger than 
1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of 
them off Owner's property. 
1. Apply recommended fertilizer directly to subgrade before loosening. 
2. Thoroughly blend planting soil off-site before spreading or spread topsoil, apply soil amendments 

and fertilizer on surface, and thoroughly blend planting soil. 
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3. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades after 
light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or 
excessively wet. 
a. Reduce elevation of planting soil to allow for soil thickness of sod. 

4. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other extraneous 
matter. 

5. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property. 

B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  
Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill 
depressions to meet finish grades.  Limit finish grading to areas that can be planted in the immediate 
future. 

C. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before 
planting.  Do not create muddy soil. 

D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or 
otherwise disturbed after finish grading. 

3.2 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy. 

B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  
Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during 
installation.  Tamp and roll lightly to ensure contact with subgrade, eliminate air pockets, and form a 
smooth surface.  Work sifted soil or fine sand into minor cracks between pieces of sod; remove excess to 
avoid smothering sod and adjacent grass. 
1. Lay sod across angle of slopes exceeding 1:3. 

C. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily 
or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below 
sod. 

3.3 TURF MAINTENANCE 

A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing 
other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded 
areas and re-mulch to produce a uniformly smooth turf.  Provide materials and installation the same as 
those used in the original installation. 

B. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain height appropriate for 
species without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in 
initial or subsequent mowings. 

C. Apply pesticides and other chemical products and biological control agents in accordance with authorities 
having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's 
operations and others in proximity to the Work.  Notify Owner before each application is performed. 

3.4 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Landscape Architect: 
1. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, 

viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities. 

B. Use specified materials to reestablish turf that does not comply with requirements and continue 
maintenance until turf is satisfactory. 

END OF SECTION 32 92 00 
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SECTION 32 93 00 - PLANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Plants. 
2. Planting soils. 

1.2 DEFINITIONS 

A. Backfill:  The earth used to replace or the act of replacing earth in an excavation. 

B. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and 
detritus. 

C. Finish Grade:  Elevation of finished surface of planting soil. 

D. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with 
stabilized organic soil amendments to produce topsoil or planting soil. 

E. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This 
includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes 
substances or mixtures intended for use as a plant regulator, defoliant, or desiccant. 

F. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, 
or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and 
mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

G. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported 
topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a 
soil mixture best for plant growth. 

H. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or 
trunk broadens to form roots; the area of transition between the root system and the stem or trunk. 

I. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a 
fill or backfill before planting soil is placed. 

J. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and 
soil organisms. 

K. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, 
the surface soil can be subsoil. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, including soils. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of 
plants during a calendar year. 
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1.5 QUALITY ASSURANCE 

A. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project 
site when work is in progress. 
1. Pesticide Applicator:  State licensed, commercial. 

B. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-
testing laboratory. 
1. The soil-testing laboratory shall oversee soil sampling. 
2. Report suitability of tested soil for plant growth. 

a. State recommendations for nitrogen, phosphorus, and potash nutrients and soil 
amendments to be added to produce satisfactory planting soil suitable for healthy, viable 
plants. 

b. Report presence of problem salts, minerals, or heavy metals; if present, provide additional 
recommendations for corrective action. 

C. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

D. Pre-installation Conference:  Conduct conference at time to be determined. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, 
drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees 
or shrubs in such a manner as to destroy their natural shape.  Provide protective covering of plants during 
shipping and delivery.  Do not drop plants during delivery and handling. 

B. Handle planting stock by root ball. 

C. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is 
delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered 
sun, or shade), protect from weather and mechanical damage, and keep roots moist. 

1.7 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, 
workmanship, or growth within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate 
maintenance, or neglect by Owner, or incidents that are beyond Contractor's control. 

b. Structural failures including plantings falling or blowing over. 
2. Warranty Periods from Date of Substantial Completion 

a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months. 
b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months. 

1.8 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Provide maintenance by skilled employees of landscape Installer.  Maintain 
as required in Part 3.  Begin maintenance immediately after plants are installed and continue until 
plantings are acceptably healthy and well established but for not less than maintenance period below. 
1. Maintenance Period for Trees and Shrubs:  3 months from date of planting. 
2. Maintenance Period for Ground Cover and Other Plants: 3 months from date of planting. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and 
other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with 
ANSI Z60.1; and with healthy root systems developed by transplanting or root pruning.  Provide well-
shaped, fully branched, healthy, vigorous stock, densely foliated when in leaf and free of disease, pests, 
eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement. 
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B. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin 
at root flare according to ANSI Z60.1.  Root flare shall be visible before planting. 

2.2 INORGANIC SOIL AMENDMENTS 

A. Amend as per results of Soils Analysis as per 1.5B. 

2.3 ORGANIC SOIL AMENDMENTS 

A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 
35 to 55 percent by weight; 100 percent passing through ¾” sieve, not exceeding 0.5 percent inert 
contaminants and free of substances toxic to plantings; and as follows: 

B. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform 
texture and free of chips, stones, sticks, soil, or toxic materials. 

2.4 FERTILIZERS 

A. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and 
slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, 
phosphorous, and potassium in the following composition: 
1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 

2 percent potassium, by weight. 

B. Planting Tablets:  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting 
fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that 
can be absorbed by plant roots. 
1. Size:  10 gram tablets. 
2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by 

weight plus micronutrients. 

2.5 PLANTING SOILS 

A. Planting Soil ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 2 percent organic material 
content.  Verify suitability of soil to produce viable planting soil.  Clean soil of roots, plants, sod, stones, 
clods, clay lumps, pockets of coarse sand, concrete slurry, concrete layers or chunks, cement, plaster, 
building debris, and other extraneous materials harmful to plant growth.  Mix soil with the soil amendments 
and fertilizers as recommended by the Soils Analysis results in 1.5B  to produce planting soil: 

2.6 MULCHES 

A. Organic Mulch: Shredded bark 
1. Size Range:  1-2” pieces maximum 

B. Rock Mulch:  Rounded riverbed gravel and Crushed sandstone  
1. Size Range:   

a. Rounded riverbed – 2-3” diameter. 
b. Crushed sandstone – ¾” – 1”  

2. Color:  Color range to be acceptable to landscape architect to compliment architectural finishes. 
Color not available at date specifications were prepared. 

2.7 WEED-CONTROL BARRIERS 

A. Composite Fabric:  Woven, needle-punched polypropylene substrate bonded to a non woven 
polypropylene fabric, 4.8 oz./sq. yd. (162 g/sq. m). Place weed control fabric under rock mulch only. No 
weed control fabric shall be used under Organic Mulches. 

2.8 PESTICIDES 

A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of 
type recommended by manufacturer for each specific problem and as required for Project conditions and 
application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction. 
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PART 3 - EXECUTION 

3.1 PLANTING AREA ESTABLISHMENT 

A. Loosen subgrade of planting areas to a minimum depth of 6 inches.  Remove stones larger than 1” in any 
dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's 
property. 
1. Thoroughly blend planting soil off-site before spreading or spread topsoil, apply soil amendments 

and fertilizer on surface, and thoroughly blend planting soil. 
2. Spread planting soil to a depth of 12 inches but not less than required to meet finish grades after 

natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet. 

B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  
Roll and rake, remove ridges, and fill depressions to meet finish grades. 

3.2 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  
Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom 
raised slightly to support root ball and assist in drainage away from center.  Do not further disturb base.  
Ensure that root ball will sit on undisturbed base soil to prevent settling.  Scarify sides of planting pit 
smeared or smoothed during excavation. 
1. Excavate approximately three times as wide as ball diameter. 
2. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of 

the root ball. 

B. Subsoil and topsoil removed from excavations may be used as planting soil if amended to meet results of 
Soil Analysis in 1.5B.  

3.3 TREE, SHRUB, AND VINE PLANTING 

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1. 

B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break. 

C. Set stock plumb and in center of planting pit or trench with root flare 2” above adjacent finish grades. 
1. Balled and Burlapped:  After placing some backfill around root ball to stabilize plant, carefully cut 

and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not 
remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if 
root ball is cracked or broken before or during planting operation. 

2. Carefully remove root ball from container without damaging root ball or plant. 
3. Fabric Bag-Grown Stock:  Carefully remove root ball from fabric bag without damaging root ball or 

plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation. 
4. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When 

planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  
Repeat watering until no more water is absorbed. 

5. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 
inch (25 mm) from root tips; do not place tablets in bottom of the hole. 

6. Continue backfilling process.  Water again after placing and tamping final layer of soil. 
7. Use imported and amended planting soil  for backfill. 
8. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by 

hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, 
and maintain plumb while working backfill around roots and placing layers above roots. 

9. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended in soil reports from soil-testing laboratory.  Place tablets beside soil-covered roots 
about 1 inch (25 mm) from root tips; do not place tablets in bottom of the hole or touching the roots. 

10. Continue backfilling process.  Water again after placing and tamping final layer of soil. 

D. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil 
on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply 
enough soil to cover the downhill side of the root ball. 
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3.4 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches.  Do not prune for shape. 

B. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and 
arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only 
injured, dying, or dead branches from trees and shrubs; and prune to retain natural character. 

3.5 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover and plants other than trees, shrubs 12-inch in even rows with triangular 
spacing. 

B. Use imported and amended planting soil  for backfill. 

C. Dig holes large enough to allow spreading of roots. 

D. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold 
water. 

E. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

F. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from 
transplanting shock. 

3.6 PLANTING AREA MULCHING 

A. Install weed-control barriers over rock mulch before mulching according to manufacturer's written 
instructions.  Completely cover area to be mulched, overlapping edges a minimum of 6 inches and secure 
seams with galvanized pins. 

B. Mulch backfilled surfaces of planting areas and other areas indicated. 
1. Trees in Turf Areas:  Apply organic mulch ring of 3-inch average thickness, with 36-inch radius 

around trunks or stems.  Do not place mulch within 6-inch of trunks or stems. 
2. Organic mulch in Planting Areas:  Apply 3-inch average thickness of mulch over whole surface of 

planting area, and finish level with adjacent finish grades.  Do not place mulch within 3” of trunks or 
stems. 

3.7 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting 
saucers, resetting to proper grades or vertical position, and performing other operations as required to 
establish healthy, viable plantings.  Spray or treat as required to keep trees and shrubs free of insects and 
disease. 

B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch 
materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens 
or disease.  Use practices to minimize the use of pesticides and reduce hazards. 

D. Apply pesticides and other chemical products and biological control agents in accordance with authorities 
having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's 
operations and others in proximity to the Work.  Notify Owner before each application is performed. 

E. Protect plants from damage due to landscape operations and operations of other contractors and trades.  
Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged 
plantings. 

END OF SECTION 32 93 00 
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SECTION 33 41 00 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Pipe and fittings. 
2. Channel drainage systems. 
3. Encasement for piping. 
4. Manholes. 
5. Cleanouts. 
6. Nonpressure transition couplings. 
7. Expansion joints. 
8. Catch basins. 
9. Stormwater inlets. 
10. Pipe outlets. 

B. Related Sections: 
1. Division 01 Section “Summary” for “Buy American” requirements of iron, steel, and manufactured 

goods imposed by the American Recovery and Reinvestment Act of 2009 (ARRA) which is funding 
this project. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 
1. Manholes:  Include plans, elevations, sections, details, frames, and covers. 
2. Catch Basins, boxes, and inlets.  Include plans, elevations, sections, details, frames, covers, and 

grates. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same trench 
and clearances from storm drainage system piping.  Indicate interface and spatial relationship between 
manholes, piping, and proximate structures. 

B. Profile Drawings:  Show system piping in elevation.  Draw profiles at horizontal scale of not less than 1 
inch equals 50 feet (1:500) and vertical scale of not less than 1 inch equals 5 feet (1:50).  Indicate 
manholes and piping.  Show types, sizes, materials, and elevations of other utilities crossing system 
piping. 

C. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer. 

D. Field quality-control reports. 

1.4 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide temporary 
service according to requirements indicated: 
1. Notify Construction Manager no fewer than two days in advance of proposed interruption of 

service. 
2. Do not proceed with interruption of service without Construction Manager's written permission. 

PART 2 - PRODUCTS 

2.1 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service class. 
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B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.2 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Heavy-Duty, Shielded Couplings: 
1. Description:  ASTM C 1277 and ASTM C 1540, with stainless-steel shield; stainless-steel bands 

and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.3 DUCTILE-IRON, CULVERT PIPE AND FITTINGS 

A. Pipe:  ASTM A 716, for push-on joints. 

B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints. 

C. Compact Fittings:  AWWA C153, for push-on joints. 

D. Gaskets:  AWWA C111, rubber. 

2.4 PE PIPE AND FITTINGS 

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10 (DN 80 to DN 250):  AASHTO M 252M, 
Type S, with smooth waterway for coupling joints. 
1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that 

mates with tube and fittings. 
2. Soiltight Couplings:  AASHTO M 252M, corrugated, matching tube and fittings. 

B. Corrugated PE Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500):  AASHTO M 294M, Type S, 
with smooth waterway for coupling joints. 
1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that 

mates with pipe and fittings. 
2. Soiltight Couplings:  AASHTO M 294M, corrugated, matching pipe and fittings. 

2.5 PVC PIPE AND FITTINGS 

A. PVC Corrugated Sewer Piping: 
1. Pipe:  ASTM F 949, PVC, corrugated pipe with bell-and-spigot ends for gasketed joints. 
2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type. 
3. Gaskets:  ASTM F 477, elastomeric seals. 

2.6 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining 
underground nonpressure piping.  Include ends of same sizes as piping to be joined, and corrosion-
resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 
1. For Concrete Pipes:  ASTM C 443 (ASTM C 443M), rubber. 
2. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
3. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
4. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being 

joined. 

C. Unshielded, Flexible Couplings: 
1. Description:  Elastomeric sleeve with stainless-steel shear ring and corrosion-resistant-metal 

tension band and tightening mechanism on each end. 

D. Shielded, Flexible Couplings: 
1. Description:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer 

shield and corrosion-resistant-metal tension band and tightening mechanism on each end. 
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E. Ring-Type, Flexible Couplings: 
1. Description:  Elastomeric compression seal with dimensions to fit inside bell of larger pipe and for 

spigot of smaller pipe to fit inside ring. 

2.7 CLEANOUTS 

A. Cast-Iron Cleanouts: 
1. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, 

secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection 
and countersunk, tapered-thread, brass closure plug. 

2. Top-Loading Classification(s):  Light Duty 
3. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and 

fittings. 

B. Plastic Cleanouts: 
1. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to 

cleanout of same material as sewer piping. 

2.8 ENCASEMENT FOR PIPING 

A. Standard:  ASTM A 674 or AWWA C105. 

B. Material:  [Linear low-density polyethylene film of 0.008-inch [or] [high-density, cross-laminated 
polyethylene film of 0.004-inch  minimum thickness. 

C. Form:  Sheet 

D. Color:  [Black] [or] [natural] <Insert color>. 

2.9 MANHOLES 

A. Standard Precast Concrete Manholes: 
1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 
2. Diameter:  48 inches (1200 mm) minimum unless otherwise indicated. 
3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as 

required to prevent flotation. 
4. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch (102-mm) minimum 

thickness for walls and base riser section, and separate base slab or base section with integral 
floor. 

5. Riser Sections:  4-inch (102-mm) minimum thickness, and lengths to provide depth indicated. 
6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated, and top 

of cone of size that matches grade rings. 
7. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for 

each pipe connection. 
9. Steps:  Individual FRP steps, ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing 

rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step 
and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 12- to 16-
inch (300- to 400-mm) intervals.  Omit steps if total depth from floor of manhole to finished grade is 
less than 60 inches. 

10. Adjusting Rings:  Interlocking HDPE rings with level or sloped edge in thickness and diameter 
matching manhole frame and cover, and of height required to adjust manhole frame and cover to 
indicated elevation and slope.  Include sealant recommended by ring manufacturer. 

11. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, to match 
diameter of manhole frame and cover, and height as required to adjust manhole frame and cover to 
indicated elevation and slope. 

B. Manhole Frames and Covers: 
1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser with 4-inch- (102-

mm-) minimum width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design 
with lettering cast into cover, using wording equivalent to "STORM SEWER." 

2. Material:  ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated. 
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2.10 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the 
following: 
1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious 
materials ratio. 
1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 
4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels 
and benches in manholes. 
1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides 

to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope. 
a. Invert Slope:  2 percent through manhole. 

2. Benches:  Concrete, sloped to drain into channel. 
a. Slope:   8 percent. 

D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 
maximum water/cementitious materials ratio. 
1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

2.11 CATCH BASINS 

A. Standard Precast Concrete Catch Basins: 
1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 
2. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch (102-mm) minimum 

thickness for walls and base riser section, and separate base slab or base section with integral 
floor. 

3. Riser Sections:  4-inch (102-mm) minimum thickness, 48-inch (1200-mm) diameter, and lengths to 
provide depth indicated. 

4. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated.  Top of 
cone of size that matches grade rings. 

5. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
6. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape matching 

catch basin frame and grate.  Include sealant recommended by ring manufacturer. 
7. Grade Rings:  Include two or three reinforced-concrete rings, of 6- to 9-inch (150- to 225-mm) total 

thickness, that match 24-inch- (610-mm-) diameter frame and grate. 
8. Pipe Connectors:  ASTM C 923 (ASTM C 923M), resilient, of size required, for each pipe 

connecting to base section. 

B. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural loading.  
Include flat grate with small square or short-slotted drainage openings. 
1. Size:  24 by 24 inches (610 by 610 mm) minimum unless otherwise indicated. 
2. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

C. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural loading.  
Include 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser with 4-inch (102-mm) minimum width 
flange, and 26-inch- (660-mm-) diameter flat grate with small square or short-slotted drainage openings. 
1. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

2.12 STORMWATER INLETS 

A. Curb Inlets:  Made with vertical curb opening[, of materials and dimensions according to utility standards]. 

B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to utility 
standards.  Include heavy-duty frames and grates. 
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C. Combination Inlets:  Made with vertical curb and horizontal gutter openings, of materials and dimensions 
according to utility standards.  Include heavy-duty frames and grates. 

D. Frames and Grates:  Heavy duty, according to utility standards. 

2.13 PIPE OUTLETS 

A. Head Walls:  Cast-in-place reinforced concrete, with apron and tapered sides. 

B. Riprap Basins:  Broken, irregularly sized and shaped, graded stone according to NSSGA's "Quarried 
Stone for Erosion and Sediment Control." 
1. Average Size:  NSSGA No. R-3, screen opening 2 inches (51 mm). 
2. Average Size:  NSSGA No. R-4, screen opening 3 inches (76 mm). 
3. Average Size:  NSSGA No. R-5, screen opening 5 inches (127 mm). 

C. Filter Stone:  According to NSSGA's "Quarried Stone for Erosion and Sediment Control," No. FS-2, No. 4 
screen opening, average-size graded stone. 

D. Energy Dissipaters:  According to NSSGA's "Quarried Stone for Erosion and Sediment Control," No. A-1, 
3-ton (2721-kg) average weight armor stone, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout take into 
account design considerations.  Install piping as indicated, to extent practical.  Where specific installation 
is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of 
invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according 
to manufacturer's written instructions for use of lubricants, cements, and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections 
unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and 
fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process 
of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 
1. Install piping pitched down in direction of flow. 
2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in direction.  Use 

corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place 
concrete supports or anchors. 

3. Install piping with 12-inch minimum cover. 
4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook." 
5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook." 
6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41. 
7. Install PE corrugated sewer piping according to ASTM D 2321. 
8. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 
9. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe 

Installation Manual." 
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10. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe 
Installation Manual." 

G. Install corrosion-protection piping encasement over the following underground metal piping according to 
ASTM A 674 or AWWA C105: 
1. Hub-and-spigot, cast-iron soil pipe and fittings. 
2. Hubless cast-iron soil pipe and fittings. 
3. Ductile-iron pipe and fittings. 
4. Expansion joints. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 
1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook" for compression joints. 
2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook" for lead and oakum calked joints. 
3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook" for hubless-coupling joints. 
4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints. 
5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41. 
6. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 
7. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-seal joints. 
8. Join nonreinforced-concrete sewer piping according to ASTM C 14 (ASTM C 14M) and ACPA's 

"Concrete Pipe Installation Manual" for rubber-gasketed joints. 
9. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for 

rubber-gasketed joints. 
10. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe 
fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  
Install piping so cleanouts open in direction of flow in sewer pipe. 
1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas. 
2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas. 
4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 inches deep.  Set 
with tops 1 inch above surrounding earth grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface. 

3.5 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 1 
inches above finished surface elsewhere unless otherwise indicated. 

3.6 CATCH BASIN INSTALLATION 

A. Set frames and grates to elevations indicated. 

3.7 STORMWATER INLET AND OUTLET INSTALLATION 

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated. 
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B. Construct riprap of broken stone, as indicated. 

C. Install outlets that spill onto grade, anchored with concrete, where indicated. 

D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated. 

E. Construct energy dissipaters at outlets, as indicated. 

3.8 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.9 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified in 
Division 22 Section "Facility Storm Drainage Piping." 

B. Make connections to existing piping and underground manholes. 
1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of 

existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6-inch (150-
mm) overlap, with not less than 6 inches (150 mm) of concrete with 28-day compressive strength of 
3000 psi (20.7 MPa). 

2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  
Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with 
not less than 6 inches (150 mm) of concrete with 28-day compressive strength of 3000 psi (20.7 
MPa). 

3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to 
underground manholes and structures by cutting into existing unit and creating an opening large 
enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end 
of connection pipe passing through pipe or structure wall to conform to shape of and be flush with 
inside wall unless otherwise indicated.  On outside of pipe, manhole, or structure wall, encase 
entering connection in 6 inches (150 mm) of concrete for minimum length of 12 inches (300 mm) to 
provide additional support of collar from connection to undisturbed ground. 
a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 

MPa) unless otherwise indicated. 
b. Use epoxy-bonding compound as interface between new and existing concrete and piping 

materials. 
4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while 

making tap connections.  Remove debris or other extraneous material that may accumulate. 

C. Connect to sediment interceptors specified in Division 22 Section "Sanitary Waste Interceptors." 

D. Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be used in 
applications below unless otherwise indicated. 
1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer 

piping unless otherwise indicated. 
a. Unshielded flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD. 
c. Ring-type flexible couplings for piping of different sizes where annular space between 

smaller piping's OD and larger piping's ID permits installation. 

3.10 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation 
of green warning tape directly over piping and at outside edge of underground structures. 
1. Use warning tape or detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of underground structures. 

3.11 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect 
after approximately 24 inches (610 mm) of backfill is in place, and again at completion of Project. 
1. Submit separate reports for each system inspection. 
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2. Defects requiring correction include the following: 
a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size 

not less than 92.5 percent of piping diameter. 
c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are within 
allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for 
leaks and defects. 
1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance 

notice. 
4. Submit separate report for each test. 
5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities having 

jurisdiction, UNI-B-6, and the following: 
a. Exception:  Piping with soiltight joints unless required by authorities having jurisdiction. 
b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924 (ASTM C 924M). 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified. 

END OF SECTION 33 41 00 
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