
 
 

Specifications 
for 

 

TASS Complex 

Camp Williams – Utah National Guard 
 

DFCM Project No. 95059480 
April 16, 2007 

 
 
 

Final Bid Documents 
 

 
 
 
 
 
  
 
                   
 
 
 
 

Volume I 
Divisions 1 - 14 

 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intentionally Left Blank 



TASS COMPLEX  CAMP WILLIAMS 
 
 
 

 
TABLE OF CONTENTS TOC - 1 
 

TABLE OF CONTENTS 
 

General Conditions by Utah DFCM 
 
VOLUME I 
 

General Requirements Subgroup 
 
DIVISION 01 - GENERAL REQUIREMENTS 
011000 SUMMARY 
012600 CONTRACT MODIFICATION PROCEDURES 
012900 PAYMENT PROCEDURES 
013100 PROJECT MANAGEMENT AND COORDINATION 
013200 CONSTRUCTION PROGRESS DOCUMENTATION 
013233 PHOTOGRAPHIC DOCUMENTATION 
013300 SUBMITTAL PROCEDURES 
014000 QUALITY REQUIREMENTS 
014200 REFERENCES 
015000 TEMPORARY FACILITIES AND CONTROLS  
016000 PRODUCT REQUIREMENTS 
017300 EXECUTION 
017329 CUTTING AND PATCHING 
017419 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 
017700 CLOSEOUT PROCEDURES 
017823 OPERATION AND MAINTENANCE DATA 
017839 PROJECT RECORD DOCUMENTS 
017900 DEMONSTRATION AND TRAINING 
018113 SUSTAINABLE DESIGN REQUIREMENTS 
019113 COMMISSIONING GENERAL REQUIREMENTS 
 

Facility Construction Subgroup 
 

DIVISION 02 - EXISTING CONDITIONS 
024119 SELECTIVE STRUCTURE DEMOLITION 
 
DIVISION 03 - CONCRETE 
033000 CAST-IN-PLACE CONCRETE 
034100 PRECAST STRUCTURAL CONCRETE 
034500 PRECAST ARCHITECTURAL CONCRETE 
 
DIVISION 04 - MASONRY 
042000 UNIT MASONRY 
047200 PRECAST ACCENT PANELS 
 
DIVISION 05 - METALS 
051200 STRUCTURAL STEEL FRAMING 
052100 STEEL JOIST FRAMING 
053100 STEEL DECKING 
055000 METAL FABRICATIONS 
055100 METAL STAIRS 



TASS COMPLEX  CAMP WILLIAMS 
 
 
 

 
TABLE OF CONTENTS TOC - 2 
 

055213 PIPE AND TUBE RAILINGS 
057300 DECORATIVE METAL RAILINGS 
 
DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES 
061053 MISCELLANEOUS ROUGH CARPENTRY 
061753  SHOP-FABRICATED WOOD TRUSSES 
062023 INTERIOR FINISH CARPENTRY 
064023 INTERIOR ARCHITECTURAL WOODWORK 
 
DIVISION 07 - THERMAL AND MOISTURE PROTECTION 
071113 BITUMINOUS DAMPPROOFING 
071900 WATER REPELLENTS 
072100 THERMAL INSULATION 
074113 METAL ROOF PANELS 
075400 THERMOPLASTIC MEMBRANE ROOFING 
076200 SHEET METAL FLASHING AND TRIM 
077200 ROOF ACCESSORIES 
078413 PENETRATION FIRESTOPPING 
079200 JOINT SEALANTS 
 
DIVISION 08 - OPENINGS 
081113 HOLLOW METAL DOORS AND FRAMES 
081416 FLUSH WOOD DOORS 
081700   INTEGRATED DOOR SYSTEMS 
083113 ACCESS DOORS AND FRAMES 
083323 OVERHEAD COILING DOORS 
084113 ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 
085113 ALUMINUM WINDOWS 
086250  TUBULAR DAYLIGHTING SYSTEM 
086300 METAL FRAMED SKYLIGHTS 
087100 DOOR HARDWARE 
088000 GLAZING 
 
DIVISION 09 - FINISHES 
092216 NON-STRUCTURAL METAL FRAMING 
092400  PORTLAND CEMENT PLASTERING 
092900 GYPSUM BOARD 
093000 TILING 
095113 ACOUSTICAL PANEL CEILINGS 
096513 RESILIENT BASE AND ACCESSORIES 
096516 RESILIENT SHEET FLOORING 
096519 RESILIENT TILE FLOORING 
096813 TILE CARPETING 
098400   CEMENTITIOUS WOOD FIBER ACOUSTICAL PANELS 
098413 SOUND DIFFUSIVE/ABSORPTIVE PANELS 
099113 EXTERIOR PAINTING 
099123 INTERIOR PAINTING 
099300 STAINING AND TRANSPARENT FINISHING 
 
 



TASS COMPLEX  CAMP WILLIAMS 
 
 
 

 
TABLE OF CONTENTS TOC - 3 
 

DIVISION 10 - SPECIALTIES 
101100 VISUAL DISPLAY SURFACES 
101200 DISPLAY CASES 
101400 SIGNAGE 
101700 TELEPHONE SPECIALTIES 
102113 TOILET COMPARTMENTS 
102226 OPERABLE PARTITIONS 
102800 TOILET, BATH, AND LAUNDRY ACCESSORIES 
104413 FIRE EXTINGUISHER CABINETS 
105113 METAL LOCKERS 
 
DIVISION 11 - EQUIPMENT 
111300 LOADING DOCK EQUIPMENT 
115213 PROJECTION SCREENS 
 
DIVISION 12 - FURNISHINGS 
122116 VERTICAL LOUVER BLINDS 
124813 ENTRANCE FLOOR MATS AND FRAMES 
 
DIVISION 13 - SPECIAL CONSTRUCTION 
NOT APPLICABLE 
 
DIVISION 14 - CONVEYING EQUIPMENT 
140800 COMMISSIONING OF CONVEYING EQUIPMENT 
142400 HYDRAULIC ELEVATORS 
 
 
 
VOLUME II 
 

Facility Services Subgroup 
 

DIVISION 21 - FIRE SUPPRESSION 
210800 COMMISSIONING OF FIRE SUPPRESSION SYSTEMS 
211000 WATER-BASED FIRE-SUPPRESSION SYSTEMS 
 
DIVISION 22 - PLUMBING 
220000 GENERAL PLUMBING REQUIREMENTS 
220100 OPERATION AND MAINTENANCE OF PLUMBING 
220519 METERS AND GAGES FOR PLUMBING PIPING 
220523 GENERAL DUTY VALVES FOR PLUMBING PIPING 
220529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 
220548 SEISMIC AND VIBRATION CONTROL 
220553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 
220700 PLUMBING INSULATION 
220800 COMMISSIONING OF PLUMBING 
221000 GENERAL PIPES AND FITTINGS 
221100 FACILITY WATER DISTRIBUTION 
221300 FACILITY SANITARY SEWERAGE 
221400 FACILITY STORM DRAINAGE 



TASS COMPLEX  CAMP WILLIAMS 
 
 
 

 
TABLE OF CONTENTS TOC - 4 
 

223100 DOMESTIC WATER SOFTENERS 
223436 COMMERCIAL GAS DOMESTIC WATER HEATERS 
224000 PLUMBING FIXTURES 
 
DIVISION 23 - HEATING VENTILATING AND AIR CONDITIONING 
230000 GENERAL MECHANICAL REQUIREMENTS 
230100 OPERATION AND MAINTENANCE MANUALS 
230505 MECHANICAL FIRESTOPPING 
230513 MOTORS, DRIVES AND ELECTRICAL REQUIREMENTS FOR 

MECHANICAL  WORK 
230519 THERMOMETERS AND PRESSURE GAUGES 
230523 VALVES 
230529 MECHANICAL SUPPORTING DEVICES 
230548 MECHANICAL SOUND, VIBRATION AND SEISMIC CONTROL 
230553 MECHANICAL IDENTIFICATION 
230593 TEST AND BALANCING 
230620.13 HVAC PUMPS 
230700 MECHANICAL INSULATION 
230800 COMMISSIONING OF HVAC 
230900 MECHANICAL CONTROL SYSTEMS 
230923 DIRECT DIGITAL CONTROL SYSTEMS 
230933 ELECTRICAL CONTROL SYSTEMS 
231123 NATURAL GAS PIPING 
232113 GENERAL PIPES AND FITTINGS 
232113.23 HYDRONIC PIPING AND SPECIALTIES 
232500 CHEMICAL WATER TREATMENT, FILTERS AND EQUIPMENT 
233100 DUCTWORK  
233300 DUCTWORK ACCESSORIES 
233423 POWER VENTILATORS 
233616 AIR TERMINAL UNITS 
233713 AIR OUTLETS AND INLETS 
234116 AIR FILTERS 
235234 BOILERS 
236411 AIR COOLED PACKAGED CHILLER 
237300 PACKAGE AIR HANDLING EQUIPMENT 
238200 TERMINAL HEAT TRANSFER UNITS 
238216 HEATING AND COOLING COILS  
 
DIVISION 26 - ELECTRICAL 
260500   COMMON WORK RESULTS FOR ELECTRICAL 
260513 MEDIUM-VOLTAGE CABLES 
260519  LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
260526   GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
260533 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
260536  CABLE TRAYS FOR ELECTRICAL SYSTEMS 
260548   VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 
260553   IDENTIFICATION FOR ELECTRICAL SYSTEMS 
260573   OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 
260800 COMMISSIONING OF ELECTRICAL SYSTEMS 
260923  LIGHTING CONTROL DEVICES 
261200 MEDIUM-VOLTAGE TRANSFORMERS 



TASS COMPLEX  CAMP WILLIAMS 
 
 
 

 
TABLE OF CONTENTS TOC - 5 
 

261300 MEDIUM-VOLTAGE SWITCHGEAR 
262200 LOW-VOLTAGE TRANSFORMERS  
262413  SWITCHBOARDS 
262416 PANELBOARDS 
262419 MOTOR-CONTROL CENTERS  
262726 WIRING DEVICES 
262813 FUSES 
262816  ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
262923 VARIABLE FREQUENCY MOTOR CONTROLLERS 
263213  ENGINE GENERATORS 
263353  STATIC UNINTERRUPTIBLE POWER SUPPLY 
263600  TRANSFER SWITCHES   
264113   LIGHTNING PROTECTION FOR STRUCTURES 
264313  TRANSIENT-VOLTAGE SUPPRESSION FOR LOW- VOLTAGE  

ELECTRICAL  POWER CIRCUITS 
265100 INTERIOR LIGHTING 
265600      EXTERIOR LIGHTING 
 
DIVISION 27 - COMMUNICATIONS 
270500 COMMON WORK RESULTS FOR COMMUNICATIONS 
270800 COMMISSIONING OF COMMUNICATIONS 
271300 COMMUNICATIONS BACKBONE CABLING 
271500 COMMUNICATIONS HORIZONTAL CABLING 
 
DIVISION 28 - ELECTRONIC SAFETY AND SECURITY 
280800 COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY 
283111 DIGITAL, ADDRESSABLE FIRE ALARM SYSTEM   
 
 

Site and Infrastructure Subgroup 
 

DIVISION 31 - EARTHWORK 
311000 SITE CLEARING 
312000 EARTH MOVING 
 
DIVISION 32 - EXTERIOR IMPROVEMENTS 
321216 ASPHALT PAVING 
321313 CONCRETE PAVING 
321373 CONCRETE PAVING JOINT SEALANTS 
321413 PEDESTAL MOUNT PAVERS 
328400 IRRIGATION 
329200 TURF AND GRASSES 
329300 PLANTS 
 
DIVISION 33 - UTILITIES 
330500 COMMON WORK RESULTS FOR UTILITIES 
334100 STORM UTILITY DRAINAGE PIPING 
 
 
 
 



TASS COMPLEX  CAMP WILLIAMS 
 
 
 

 
TABLE OF CONTENTS TOC - 6 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                    Intentionally Left Blank 



TASS COMPLEX  CAMP WILLIAMS 
 

SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Work phases. 
3. Work under other contracts. 
4. Use of premises. 
5. Owner's occupancy requirements. 
6. Specification formats and conventions. 

B. See Division 01 Section "Multiple Contract Summary" for division of responsibilities for the 
Work. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  TASS Complex – Camp Williams. 

1. Project Location:  Camp Williams, Riverton, Utah. 

B. Owner:  Utah National Guard. 
1. Owner's Representative:  State of Utah, Division of Facilities Construction and 

Management.  (DFCM)  

C. Architect:  WPA Architecture 
   475 North Freedom Boulevard 
   Provo, Utah  84601 

D. The Work consists of the following: 

1. The Work includes construction of an Administration/Education building and a Bay 
Billeting building. 

2. Project is designed to comply with a Certification Level according to the U.S. Army 
Corps of Engineers Sustainable Project Rating Tool (SPiRiT), as specified in Division 01 
Section "Sustainable Design Requirements." 

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

1.3 USE OF PREMISES 

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

SUMMARY 011000 - 1
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B. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions of 
Project site beyond areas in which the Work is indicated. 

1. Owner Occupancy:  Allow for Owner occupancy of Project site and use by the public. 
2. Driveways 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. 
b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

1.4 OWNER'S OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and adjacent buildings during entire 
construction period.  Cooperate with Owner during construction operations to minimize 
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-
to-day operations.  Maintain existing exits, unless otherwise indicated. 

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

B. Partial Owner Occupancy:  Owner will occupy the premises during entire construction period, 
with the exception of areas under construction.  Cooperate with Owner during construction 
operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to 
interfere with Owner's operations.  Maintain existing exits, unless otherwise indicated. 

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

C. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy 
and to place and install equipment in completed areas of building, before Substantial 
Completion, provided such occupancy does not interfere with completion of the Work.  Such 
placement of equipment and partial occupancy shall not constitute acceptance of the total Work. 

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

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

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

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

SUMMARY 011000 - 2
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1.5 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 
16-division format and CSI/CSC's "MasterFormat" numbering system. 

1. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in 
the Specifications. 

B. 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. Abbreviated Language:  Language used in the Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  
Words implied, but not stated, shall be inferred as the sense requires.  Singular words 
shall be interpreted as plural, and plural words shall be interpreted as singular where 
applicable as the context of the Contract Documents indicates. 

2. Imperative mood and streamlined language are generally used in the Specifications.  
Requirements expressed in the imperative mood are to be performed by Contractor.  
Occasionally, the indicative or subjunctive mood may be used in the Section Text for 
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by 
others when so noted. 

a. 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. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 

SUMMARY 011000 - 3
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. See Division 01 Section "Allowances" for procedural requirements for handling and processing 
allowances. 

C. See Division 01 Section "Unit Prices" for administrative requirements for using unit prices. 

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 "Architect's Supplemental 
Instructions." form included at end of Part 3. 

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. Proposal Requests issued by Architect are for information only.  Do not consider them 
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 Proposals:  If latent or unforeseen conditions require modifications to the 
Contract, Contractor may propose changes by submitting a request for a change to Architect. 

CONTRACT MODIFICATION PROCEDURES 012600 - 1
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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 "Product Requirements" if the 
proposed change requires substitution of one product or system for product or system 
specified. 

C. Proposal Request Form:  Use Proposal Requests forms provided by Owner.  Sample copies are 
included at end of this Section. 

1.4 ALLOWANCES 

A. Allowance Adjustment:  To adjust allowance amounts, base each Change Order proposal on the 
difference between purchase amount and the allowance, multiplied by final measurement of 
work-in-place.  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. 

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.  Submit claims within 21 days of receipt of 
the Change Order or Construction Change Directive authorizing work to proceed.  Owner will 
reject claims submitted later than 21 days after such authorization. 

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. 

CONTRACT MODIFICATION PROCEDURES 012600 - 2
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1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures 
of Owner and Contractor on form included at end of Part 3. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive on form 
included at end of Part 3.  Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

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

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1.2 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule.  Cost-loaded CPM Schedule may serve to satisfy 
requirements for the Schedule of Values. 

1. Correlate line items in the Schedule of Values with other required administrative forms 
and schedules, including Application for Payment forms with Continuation Sheets 
Submittals Schedule and 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:  Where the Work is separated into phases requiring separately phased 
payments, provide subschedules showing values correlated with each phase of payment. 

B. Format and Content:  Use the 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. Submit draft of AIA Document G703 Continuation Sheets. 
3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.  Provide several line items for principal subcontract amounts, 
where appropriate. 

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 

PAYMENT PROCEDURES 012900 - 1
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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. 

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:  Progress payments shall be submitted to Architect by the 15th of 
the month.  The period covered by each Application for Payment is one month, ending on the 
last day of the month. 

D. Payment Application Forms:  Use forms provided by Owner, sample copy included at end of 
this Section, as form for Applications for Payment. 

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

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

PAYMENT PROCEDURES 012900 - 2
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G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 
lien from every entity who is 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 final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must submit 

waivers. 
4. Waiver Forms:  Submit waivers of lien on forms, executed in a manner 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. Contractor's Construction Schedule (preliminary if not final). 
4. Schedule of unit prices. 
5. Submittals Schedule (preliminary if not final). 
6. List of Contractor's staff assignments. 
7. List of Contractor's principal consultants. 
8. Copies of building permits. 
9. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
10. Initial progress report. 
11. Report of preconstruction conference. 
12. Certificates of insurance and insurance policies. 

I. Application for Payment at Substantial Completion:  After issuing 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:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the 
following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 

PAYMENT PROCEDURES 012900 - 3



TASS COMPLEX  CAMP WILLIAMS 
 

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

9. Final, liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Coordination Drawings. 
2. Project meetings. 
3. Requests for Interpretation (RFIs). 

B. See 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. 

C. See 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 Contractor seeking interpretation or clarification of the Contract 
Documents. 

1.3 COORDINATION 

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 with other contractors to ensure 
maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
4. Where availability of space is limited, coordinate installation of different components to 

ensure maximum performance and accessibility for required maintenance, service, and 
repair of all components, including mechanical and electrical. 

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

1. Preparation of Contractor's Construction Schedule. 
2. Preparation of the Schedule of Values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 
9. Project closeout activities. 

1.4 SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability 
necessitates maximum utilization of space for efficient installation of different components or if 
coordination is required for installation of products and materials fabricated by separate entities. 

1. Content:  Project-specific information, drawn accurately to scale.  Do not base 
Coordination Drawings on reproductions of the Contract Documents or 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 Contract Drawings and make specific note of 
dimensions that appear to be in conflict with submitted equipment and minimum 
clearance requirements.  Provide alternate sketches to Architect for resolution of 
such conflicts.  Minor dimension changes and difficult installations will not be 
considered changes to the Contract. 

2. Sheet Size:  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. Number of Copies:  Submit two opaque copies of each submittal.  Architect will return 
one copy. 

4. Refer to individual Sections for Coordination Drawing requirements for Work in those 
Sections. 

1.5 PROJECT MEETINGS 

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

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

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
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3. Minutes:  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:  Schedule 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.  Hold the conference at Project site or another convenient location.  
Conduct the meeting to review responsibilities and personnel assignments. 

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference.  All 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. SPiRiT requirements. 
l. Preparation of Record Documents. 
m. Use of the premises. 
n. Work restrictions. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Construction waste management and recycling. 
r. Parking availability. 
s. Office, work, and storage areas. 
t. Equipment deliveries and priorities. 
u. First aid. 
v. Security. 
w. Progress cleaning. 
x. Working hours. 

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

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written recommendations. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. 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 parties who 
should have been present. 

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:  Conduct progress meetings at weekly intervals.  Coordinate dates of 
meetings with preparation of payment requests. 

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference 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, 
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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) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) RFIs. 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

3. Minutes:  Record the meeting minutes. 
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 

should have been present. 

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. 

1.6 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 
form specified. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor 
will be returned 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. 
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B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 
the following: 

1. Project name. 
2. Date. 
3. Name of Contractor. 
4. Name of Architect. 
5. RFI number, numbered sequentially. 
6. Specification Section number and title and related paragraphs, as appropriate. 
7. Drawing number and detail references, as appropriate. 
8. Field dimensions and conditions, as appropriate. 
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
10. Contractor's signature. 
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

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

C. Hard-Copy RFIs: . 

1. Identify each page of attachments with the RFI number and sequential page number. 

D. Architect's Action:  Architect will review each RFI, determine action required, and return it.  
Allow seven working days for Architect's response for each RFI.  RFIs received 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 RFIs with numerous errors. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will start again. 

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. 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. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log weekly. Include the following: 

PROJECT MANAGEMENT AND COORDINATION 013100 - 6



TASS COMPLEX  CAMP WILLIAMS 
 

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. 
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

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

appropriate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This 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. Submittals Schedule. 
3. Daily construction reports. 
4. Field condition reports. 

B. See Division 01 Section "Payment Procedures" for submitting the Schedule of Values. 

C. See Division 01 Section "Photographic Documentation" for submitting construction 
photographs. 

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 activities are activities on the critical path.  They 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. 

E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for 
greater detail. 

F. Major Area:  A story of construction, a separate building, or a similar significant construction 
element. 
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1.3 SUBMITTALS 

A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following information in a 
tabular format: 

1. Scheduled date for first submittal. 
2. Specification Section number and title. 
3. Submittal category (action or informational). 
4. Name of subcontractor. 
5. Description of the Work covered. 
6. Scheduled date for Architect's final release or approval. 

B. Preliminary Network Diagram:  Submit two opaque copies, large enough to show entire 
network for entire construction period.  Show logic ties for activities. 

C. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large 
enough to show entire schedule for entire construction period. 

1. Submit an electronic copy of schedule, using software indicated, on CD-R, 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 three copies of each of the following 
computer-generated reports.  Format for each activity in reports shall contain activity number, 
activity description, cost and resource loading, original duration, remaining duration, early start 
date, early finish date, late start date, late finish date, and total float in calendar days. 

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

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

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

E. Daily Construction Reports:  Submit two copies at monthly intervals. 

F. Field Condition Reports:  Submit two copies 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, Submittals Schedule, progress reports, payment requests, and other required 
schedules and reports. 

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

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

2.1 SUBMITTALS SCHEDULE 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required 
by construction schedule.  Include time required for review, resubmittal, ordering, 
manufacturing, fabrication, and delivery when establishing dates. 

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and 
Contractor's Construction Schedule. 

2. Submit concurrently with the first complete submittal of Contractor's Construction 
Schedule. 

2.2 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 principal 
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 Submittals Schedule. 

4. Startup and Testing Time:  Include not less than 5 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. 

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. 
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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.  

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

2.3 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.  
Base schedule on the Preliminary Construction Schedule and whatever updating and feedback 
was received since the start of Project. 

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 3 months or longer to complete, indicate an 
estimated completion percentage in 10 percent increments within time bar. 

2.4 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

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

B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for the 
Notice to Proceed.  Outline significant construction activities for the first 60 days of 
construction.  Include skeleton diagram for the remainder of the Work and a cash requirement 
prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized, cost- and 
resource-loaded, time-scaled CPM network analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 30 days after date established for the Notice to Proceed. 

a. Failure to include any work item required for performance of this Contract shall 
not excuse Contractor from completing all work within applicable completion 
dates, regardless of Architect's approval of the schedule. 
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2. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress.  Coordinate procedures with progress meeting and payment request dates. 

3. Use "one workday" as the unit of time.  Include list of nonworking days and holidays 
incorporated into the schedule. 

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

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

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 
i. Testing and commissioning. 

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

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

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

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

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

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Principal events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 

F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports 
showing the following: 
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1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

2.5 REPORTS 

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

1. List of subcontractors at Project site. 
2. Equipment at Project site. 
3. Material deliveries. 
4. High and low temperatures and general weather conditions. 
5. Accidents. 
6. Stoppages, delays, shortages, and losses. 
7. Meter readings and similar recordings. 
8. Orders and requests of authorities having jurisdiction. 
9. Services connected and disconnected. 
10. Equipment or system tests and startups. 

B. Field Condition Reports:  Immediately on discovery of a difference between field conditions 
and the Contract Documents, prepare and submit a detailed report.  Submit with a request for 
interpretation.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 

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 at each regularly scheduled progress 
meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made.  Issue updated schedule concurrently with the report of each 
such meeting. 

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate Actual 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. 
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1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 

END OF SECTION 013200 
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 
2. Periodic construction photographs. 

B. See Division 01 Section "Closeout Procedures" for submitting digital media as Project Record 
Documents at Project closeout. 

C. See Division 01 Section "Demonstration and Training" for submitting videotapes of 
demonstration of equipment and training of Owner's personnel. 

1.2 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 label information as corresponding set of photographs. 

B. Construction Photographs:  Submit one prints of each photographic view within 14 days of 
taking photographs. 

1. Format:  4-by-6-inch (100-by-152-mm) smooth-surface matte prints on single-weight 
commercial-grade photographic paper, enclosed back to back in clear plastic sleeves that 
are punched for standard 3-ring binder. 

2. Identification:  On back of each print, provide an applied label or rubber-stamped 
impression with the following information: 

a. Name of Project. 
b. Name and address of photographer. 
c. Name of Architect. 
d. Name of Contractor. 
e. Date photograph was taken if not date stamped by camera. 
f. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction. 
g. Unique sequential identifier. 

3. Digital Images:  Submit a complete set of digital image electronic files as a Project 
Record Document on CD-ROM.  Identify electronic media with date photographs were 
taken.  Submit images that have same aspect ratio as the sensor, uncropped. 
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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 COORDINATION 

A. Auxiliary Services:  Cooperate with photographer and provide auxiliary services requested, 
including access to Project site and use of temporary facilities, including temporary lighting 
required to produce clear, well-lit photographs without obscuring shadows. 

1.5 USAGE RIGHTS 

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images:  Provide images in uncompressed TIFF format, produced by a digital camera 
with minimum sensor size of 4.0 megapixels, and at an image resolution of not less than 1024 
by 768 pixels. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. Photographer:  Engage a qualified commercial 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. Film Images: 

1. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as it is 
being taken so stamp is integral to photograph. 

2. Field Office Prints:  Retain one set of prints of progress photographs in the field office at 
Project site, available at all times for reference.  Identify photographs same as for those 
submitted to Architect. 

D. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software. 
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1. Date and Time:  Include date and time in filename for each image. 
2. Field Office Images:  Maintain one set of images on CD-ROM in the field office at 

Project site, available at all times for reference.  Identify images same as for those 
submitted to Architect. 

E. Preconstruction Photographs:  Before commencement of excavation, take color, digital 
photographs of Project site and surrounding properties, including existing items to remain 
during construction, from different vantage points, as directed by Architect. 

1. Flag excavation areas before taking construction photographs. 
2. Take eight photographs to show existing conditions adjacent to property before starting 

the Work. 

F. Periodic Construction Photographs:  Take a minimum of 6 color, digital 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. 

G. Additional Photographs:  Architect may issue requests for additional photographs, in addition to 
periodic photographs specified.  Additional photographs will be paid for by Change Order and 
are not included in the Contract Sum. 

1. Three days' notice will be given, where feasible. 
2. In emergency situations, take additional photographs within 24 hours of request. 
3. Circumstances that could require additional photographs include, but are not limited to, 

the following: 

a. Special events planned at Project site. 
b. Immediate follow-up when on-site events result in construction damage or losses. 
c. Photographs to be taken at fabrication locations away from Project site.  These 

photographs are not subject to unit prices or unit-cost allowances. 
d. Substantial Completion of a major phase or component of the Work. 
e. Extra record photographs at time of final acceptance. 
f. Owner's request for special publicity photographs. 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop Drawings, 
Product Data, Samples, and other submittals. 

B. See Division 01 Section "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's Construction Schedule. 

C. See Division 01 Section "Photographic Documentation" for submitting construction photographs. 

D. See Division 01 Section "Quality Requirements" for submitting test and inspection reports and for 
mockup requirements. 

E. See Division 01 Section "Closeout Procedures" for submitting warranties. 

F. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 
Specifications, and Record Product Data. 

G. See Division 01 Section "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

H. See Division 01 Section "Demonstration and Training" for submitting videotapes of demonstration 
of equipment and training of Owner's personnel. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's responsive action. 

B. Informational Submittals:  Written information that does not require Architect's responsive action.  
Submittals may be rejected for not complying with requirements. 

1.3 SUBMITTAL PROCEDURES 

A. 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. 
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B. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction Progress 
Documentation" for list of submittals and time requirements for scheduled performance of related 
construction activities. 

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as 
follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the Work to permit processing, including resubmittals. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if 
coordination with subsequent submittals is required.  Architect will advise Contractor when 
a submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as 
initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 

D. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 3 by 4 inches (75 by 100 mm) on label or beside title block to 

record Contractor's review and approval markings and action taken by Architect. 
3. Include the following information on label for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 
decimal point and then a sequential number (e.g., 06100.01).  Resubmittals 
shall include an alphabetic suffix after another decimal point (e.g., 
06100.01.A). 

i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract 
Documents on submittals. 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless Architect 
observes noncompliance with provisions in the Contract Documents, initial submittal may serve as 
final submittal. 

1. Additional copies submitted for maintenance manuals will not be marked with action taken 
and will be returned. 
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G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  
Transmit each submittal using a transmittal form.  Architect will return submittals, without review, 
received from sources other than Contractor. 

H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Use only final submittals with mark indicating "No Exceptions Taken” or 
“Make Corrections Noted" taken by Architect. 

1.4 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES 

A. General:  At Contractor's written request, copies of Architect's CAD files will be provided to 
Contractor for Contractor's use in connection with Project, subject to the following conditions: 

1. See conditions indicated in CADD/Electronic File Transfer to Contractor form at the end of 
this section. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification Sections. 

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 printed 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 written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with specified referenced standards. 
i. Testing by recognized testing agency. 
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4. Number of Copies:  Submit 2 copies of Product Data, unless otherwise indicated.  Architect 
will return one copies.  Mark up and retain one returned copy as a Project Record Document. 

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 of Architect's CAD Drawings is otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 
information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and control 

wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 
k. Relationship to adjoining construction clearly indicated. 
l. Seal and signature of professional engineer if specified. 
m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 

wiring. 

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 40 
inches (750 by 1000 mm). 

3. Number of Copies:  Submit two opaque (bond) copies of each submittal.  Architect will 
return one copy. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between submittal 
and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together in 
one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

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

3. 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. 

4. 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. 
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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. 

5. 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 two sets of Samples.  Architect will retain one Sample 
sets; remainder will be returned. 

E. Product Schedule or List:  As required in individual Specification Sections, prepare a written 
summary indicating types of products required for the Work and their intended location. 

1. Number of Copies:  Submit three copies of product schedule or list, unless otherwise 
indicated.  Architect will return two copies. 

F. Submittals Schedule:  Comply with requirements specified in Division 01 Section "Construction 
Progress Documentation." 

G. Application for Payment:  Comply with requirements specified in Division 01 Section "Payment 
Procedures." 

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

I. 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. 

1. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.   

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification Sections. 

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  
Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized 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. 

3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section 
"Quality Requirements." 

B. Coordination Drawings:  Comply with requirements specified in Division 01 Section "Project 
Management and Coordination." 
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C. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section 
"Construction Progress Documentation." 

D. Qualification Data:  Prepare written information that demonstrates capabilities and experience of 
firm or person.  Include lists of completed projects with project names and addresses, names and 
addresses of architects and owners, and other information specified. 

E. Welding Certificates:  Prepare written certification that welding procedures and personnel comply 
with requirements in the Contract Documents.  Submit record of Welding Procedure Specification 
(WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and 
personnel certified. 

F. Installer Certificates:  Prepare 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. 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

J. Material Test Reports:  Prepare 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. 

K. Product Test Reports:  Prepare written reports indicating 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. 

L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in effect for 
Project. 

M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation of 
product, for compliance with performance requirements in the Contract Documents. 

N. Compatibility Test Reports:  Prepare 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. 

O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, 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. 
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P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and 
normal maintenance of products and equipment.  Comply with requirements specified in 
Division 01 Section "Operation and Maintenance Data." 

Q. Design Data:  Prepare 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. 

R. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating a product 
or equipment.  Include name of product and name, address, and telephone number of manufacturer. 

S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service 
representative's tests and inspections.  Include the following, as applicable: 

1. Statement on condition of substrates and their acceptability for installation of product. 
2. Summary of installation procedures being followed, whether they comply with requirements 

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

complies with requirements. 

T. Insurance Certificates and Bonds:  Prepare written information indicating current status of 
insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of 
coverage, amounts of deductibles, if any, and term of the coverage. 

U. Construction Photographs:  Comply with requirements specified in Division 01 Section 
"Photographic Documentation." 

V. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to 
Architect. 

1. Architect will not review submittals that include MSDSs and will return them for 
resubmittal. 

2.3 DELEGATED DESIGN 

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 Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit three copies of a statement, 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. 
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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. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. 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. 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 
modifications required, and return it.  Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action taken. 

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. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned 
without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 
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CADD/Electronic File Transfer to Contractor 

 

Dear [Contractor’s Name], 
 
At your request, WPA Architecture (WPA) will provide electronic files for your convenience and use in the preparation of 
shop drawings related to the ____________________________________, subject to the following terms and conditions: 
 
Our electronic files are compatible with AutoCad 2005.  WPA makes no representation as to the compatibility of these 
files with your hardware or your software beyond the specified release of the referenced specifications. 
 
Data contained on these electronic files are part of our instruments of service and shall not be used by you or anyone 
else receiving these 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, our 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 elec-
tronic files. 
 
These electronic files are not construction documents.  Differences may exist between these electronic files and corre-
sponding hard-copy construction documents.  WPA makes no representation regarding the accuracy or completeness of 
the electronic files you receive.  In the event that a conflict arises between the signed or sealed hard-copy construction 
documents prepared by WPA and the electronic files, the signed or sealed hard-copy construction documents shall gov-
ern.  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 indicia of ownership and/or involvement from each electronic display. 
 
WPA will furnish you electronic files of the following drawing sheets [please indicate]:                                                   
 
                                                                                                                                                                                  
 
A service fee of $ 50.00 (50 dollars) per drawing file shall be remitted to s prior to delivery of the electronic files. 
 
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 you use or reuse of these electronic files. 
 
 
 
   WPA  Architecture                             
ARCHITECT 
 
    475 North Freedom Blvd                  
 
    Provo, UT 84601                              
Address 
 
BY                                                                                 
 
 
DATE                                                                        
 
 
 
                                                            

CONTRACTOR 
 
                                                           
 
                                                            
Address 
 
BY                                                                             
 
 
DATE                                                                        
 
e-mail                                                       
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This 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, or authorities having jurisdiction are not limited by provisions of 
this Section. 

C. See Divisions 02 through 49 Sections for specific test and inspection requirements. 

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. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to 
verify selections made under sample submittals, to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution, and to review construction, coordination, testing, 
or operation; they are not Samples.  Approved mockups establish the standard by which the 
Work will be judged. 

D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to 
verify performance characteristics. 

E. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project 
before products and materials are incorporated into the Work to verify performance or 
compliance with specified criteria. 

QUALITY REQUIREMENTS 014000 - 1
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F. 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 industry standards. 

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

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

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

J. 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. Using a term such as "carpentry" does not imply that certain construction activities must 
be performed by accredited or unionized individuals of a corresponding generic name, 
such as "carpenter." It also does not imply that requirements specified apply exclusively 
to tradespeople of the corresponding generic name. 

K. Experienced:  When used with an entity, "experienced" means having successfully completed a 
minimum of five previous projects similar in size and scope to this Project; being familiar with 
special requirements indicated; and having complied with requirements of authorities having 
jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

A. General:  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 uncertainties and requirements that are different, but 
apparently equal, to Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 
before proceeding. 

1.4 SUBMITTALS 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

B. Reports:  Prepare and submit certified written reports that include the following: 
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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. 

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. 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. 

C. 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. 

D. 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. 

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 to those indicated for this 
Project in material, design, and extent. 

F. Specialists:  Certain sections of the Specifications 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. Requirement for specialists shall not supersede building codes and regulations governing 
the Work. 
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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 548; 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. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project. 

I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 

1. Build mockups in location and of size indicated or, if not indicated, as directed by 
Architect. 

2. Notify Architect seven days in advance of dates and times when mockups will be 
constructed. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's approval of mockups before starting work, fabrication, or construction. 
5. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 
6. Demolish and remove mockups when directed, unless otherwise indicated. 

J. Laboratory Mockups:  Comply with requirements of preconstruction testing and those specified 
in individual Sections in Divisions 02 through 49. 

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. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless 
otherwise indicated, provide quality-control services specified and those required by authorities 
having jurisdiction.  Perform quality-control services required of Contractor by authorities 
having jurisdiction, whether specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services. 
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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 factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections.  Report results in writing as specified in Division 01 Section "Submittal 
Procedures." 

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: 

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. 
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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 and special 
inspector to conduct special tests and inspections required by authorities having jurisdiction as 
the responsibility of Owner, and as follows: 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 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.  Restore patched areas and extend restoration into adjoining areas 
with durable seams that are as invisible as possible. 

2. Comply with the Contract Document requirements for Division 01 Section "Cutting and 
Patching." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 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. 
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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. 

D. Abbreviations and Acronyms for Standards and Regulations:  Where abbreviations and 
acronyms are used in Specifications or other Contract Documents, they shall mean the 
recognized name of the organizations responsible for the standards and regulations in the 
following list.  Names, telephone numbers, and Web sites are subject to change and are believed 
to be accurate and up-to-date as of the date of the Contract Documents. 

 
ADAAG Americans with Disabilities Act (ADA) 
 Architectural Barriers Act (ABA) 
  
CFR Code of Federal Regulations 
  
DOD Department of Defense Military Specifications and Standards 
  
DSCC Defense Supply Center Columbus (See FS) 
  
FED-STD Federal Standard (See FS) 
  
FS Federal Specification 
  
FTMS Federal Test Method Standard (See FS) 
  
MIL (See MILSPEC) 
  
MIL-STD (See MILSPEC) 
  
MILSPEC Military Specification and Standards 
  
UFAS Uniform Federal Accessibility Standards 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Thomson 
Gale's "Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional 
Associations of the U.S." 

B. 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 that is 
available from the Architect’s office.  Names, telephone numbers, and Web sites are subject to 
change and are believed to be accurate and up-to-date as of the date of the Contract Documents. 
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C. 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 the 
following list.  Names, telephone numbers, and Web sites are subject to change and are believed 
to be accurate and up-to-date as of the date of the Contract Documents. 

 
CE Army Corps of Engineers 
  
CPSC Consumer Product Safety Commission 
  
DOC Department of Commerce 
  
DOD Department of Defense 
  
DOE Department of Energy 
  
EPA Environmental Protection Agency 
  
FAA Federal Aviation Administration 
  
FCC Federal Communications Commission 
  
FDA Food and Drug Administration 
  
GSA General Services Administration 
  
HUD Department of Housing and Urban Development 
  
LBL Lawrence Berkeley National Laboratory 
  
NCHRP National Cooperative Highway Research Program (See TRB) 
  
NIST National Institute of Standards and Technology 
  
OSHA Occupational Safety & Health Administration 
  
PBS Public Building Service (See GSA) 
  
PHS Office of Public Health and Science 
  
RUS Rural Utilities Service (See USDA) 
  
SD State Department 
  
TRB Transportation Research Board 
  
USDA Department of Agriculture 
  
USPS Postal Service 

D. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
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list.  Names, telephone numbers, and Web sites are subject to change and are believed to be 
accurate and up-to-date as of the date of the Contract Documents. 

 
DFCM Utah Division of Facilities Construction and Management 
  
UTNG Utah National Guard 
  
  

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. See Division 01 Section "Multiple Contract Summary" for division of responsibilities for 
temporary facilities and controls. 

C. See Division 01 Section "Execution" for progress cleaning requirements. 

D. See Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity 
requirements for products in those Sections. 

E. See Division 31 Section "Dewatering" for disposal of ground water at Project site. 

1.2 DEFINITIONS 

A. Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is 
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all 
openings are closed with permanent construction or substantial temporary closures. 

1.3 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  
Allow other entities to use temporary services and facilities without cost, including, but not 
limited to, Architect, testing agencies, and authorities having jurisdiction. 

B. Water Service:  Water from Owner's existing water system is available for use without metering 
and without payment of use charges.  Provide connections and extensions of services as 
required for construction operations. 

C. Electric Power Service:  Electric power from Owner's existing system is available for use 
without metering and without payment of use charges.  Provide connections and extensions of 
services as required for construction operations. 

1.4 SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 
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1.5 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use.  Obtain required certifications and permits. 

1.6 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall 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. Pavement:  Comply with Division 32 Section "Asphalt Paving." Section "Concrete Paving." 
pavement Sections. 

B. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-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 rails. 

C. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, 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 concrete or galvanized steel bases for 
supporting posts. 

D. Lumber and Plywood:  Comply with requirements in Division 06 Section " Miscellaneous 
Rough Carpentry." 

E. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by 
maximum available lengths; regular-type panels with tapered edges.  Comply with 
ASTM C 36/C 36M. 

F. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; 
with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 
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B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

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 testing agency 
acceptable to authorities having jurisdiction, and marked for intended use. 

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. 

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. 

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 private system indicated 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:  Use of Owner's existing water service 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. 
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1. Where installations below an outlet might be damaged by spillage or leakage, provide a 
drip pan of suitable size to minimize water damage.  Drain accumulated water promptly 
from pans. 

E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with 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 and Cooling:  Provide temporary heating and cooling 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. 

H. Electric Power Service:  Use of Owner's existing electric power service will be permitted, as 
long as equipment is maintained 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. Install electric power service overhead, unless otherwise indicated. 
2. 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 and computer in 
each field office. 

2. At each telephone, post a list of important telephone numbers including police and fire 
departments Contractor's home office Architect's office Owner's office Principal 
subcontractors' field and home offices. 

3. Provide superintendent with cellular telephone or portable two-way radio for use when 
away from field office. 
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L. Electronic Communication Service:  Provide temporary electronic communication service, 
including electronic mail in field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Provide incombustible construction for offices, shops, and sheds located within 
construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241. 

2. Maintain support facilities until near Substantial Completion.  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. 

C. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas 
adequate for construction operations.  Locate temporary roads and paved areas in same location 
as permanent roads and paved areas.  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, 
regrading, proofrolling, 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 or use designated areas of Owner's existing parking areas for 
construction personnel. 

F. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  
Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties nor endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 
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G. Project Identification and Temporary Signs:  Provide Project identification and other signs.  
Install signs where indicated to inform public and individuals seeking entrance to Project.  
Unauthorized signs are not permitted. 

1. Provide temporary, directional signs for construction personnel and visitors. 
2. Maintain and touchup signs so they are legible at all times. 

H. 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 Division 01 Section "Execution" for progress cleaning requirements. 

I. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

J. Temporary Elevator Use:  Refer to Division 14 Sections for temporary use of new elevators. 

K. Existing Elevator Use:  Use of Owner's existing elevators will be permitted, as long as elevators 
are cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, 
restore elevators to condition existing before initial use, including replacing worn cables, guide 
shoes, and similar items of limited life. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect 
elevator car and entrance doors and frame.  If, despite such protection, elevators become 
damaged, engage elevator Installer to restore damaged work so no evidence remains of 
correction work.  Return items that cannot be refinished in field to the shop, make 
required repairs and refinish entire unit, or provide new units as required. 

L. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders 
are not adequate. 

M. Existing Stair Usage:  Use of Owner's existing stairs will be permitted, as long as stairs are 
cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress.  If, despite such protection, stairs become damaged, 
restore damaged areas so no evidence remains of correction work. 

N. Temporary Use of Permanent Stairs:  Cover finished, permanent stairs with protective covering 
of plywood or similar material so finishes will be undamaged at time of acceptance. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and that 
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 
effects. 
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B. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways, 
according to requirements of authorities having jurisdiction. 

C. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and 
around excavations and subgrade construction to prevent flooding by runoff of stormwater from 
heavy rains. 

D. 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. 

E. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Obtain extended warranty for Owner.  Perform control operations lawfully, using 
environmentally safe materials. 

F. Site Enclosure Fence:  When excavation begins, 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. Provide Owner with one set of keys. 

G. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 
completed areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 
vandalism, theft, and similar violations of security. 

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 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. 

J. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241. 

1. Prohibit smoking in hazardous fire-exposure areas. 
2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 
3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site.  Review needs with local fire department and establish procedures to be 
followed.  Instruct personnel in methods and procedures.  Post warnings and information. 
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4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed.  
Match hose size with outlet size and equip with suitable nozzles. 

3.5 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, clean and renovate permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Division 01 
Section "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This 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; product substitutions; and comparable products. 

B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout. 

C. See Divisions 02 through 49 Sections for specific requirements for warranties on products and 
installations specified to be warranted. 

1.2 DEFINITIONS 

A. Products:  Items purchased 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, except that products consisting of recycled-content materials are allowed, unless 
explicitly stated otherwise.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process, or where indicated as a product substitution, 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. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor. 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and 
accompanied by the words "basis of design," 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 other named manufacturers. 

1.3 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. 
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1. Substitution Request Form:  Use form provided by Owner. 
2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified material or product cannot be provided. 
b. Coordination information, including a list of changes or modifications 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.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

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

e. Samples, where applicable or requested. 
f. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 
g. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 
h. Research/evaluation reports evidencing compliance with building code in effect for 

Project, from a model code organization acceptable to authorities having 
jurisdiction. 

i. 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 lack of availability or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents and is appropriate for applications indicated. 
l. 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 7 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 7 days of receipt of additional information or 
documentation, whichever is later. 

a. Form of Acceptance:  Change Order. 
b. Use product specified if Architect cannot make a decision on use of a proposed 

substitution within time allocated. 

B. Comparable Product 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. 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 
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product request within 15 days of receipt of request, or 7 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 cannot make a decision on use of a comparable 

product request within time allocated. 

C. 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, product selected shall be 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.  Comply with manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure 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. Store cementitious products and materials on elevated platforms. 
5. Store foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
6. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
7. Protect stored products from damage and liquids from freezing. 
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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:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer to 
Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the Contract 
Documents, either to extend time limit provided by manufacturer's warranty or to provide 
more rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution.  Submit a draft for approval before final 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 appropriate form properly executed. 

3. Refer to Divisions 2 through 16 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, 
that are undamaged and, unless otherwise indicated, that 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. Where products are accompanied by the term "match sample," sample to be matched is 
Architect's. 

6. 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 product and manufacturer, provide the 
named product that complies with requirements. 

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements. 

3. Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed that complies with requirements. 

4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a 
product by one of the manufacturers listed that complies with requirements. 

5. Available Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed, or an unnamed product, that complies 
with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product. 

6. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a 
product by one of the manufacturers listed, or an unnamed manufacturer, that complies 
with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product. 

7. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional 
requirements on Drawings are based on a specific product or system, provide the 
specified product or system.  Comply with provisions in Part 2 "Product Substitutions" 
Article for consideration of an unnamed product or system. 

8. Basis-of-Design Product:  Where Specifications name a product and include a list of 
manufacturers, provide the specified 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 provisions in 
Part 2 "Comparable Products" Article for consideration of an unnamed product by the 
other named manufacturers. 

9. Visual Matching Specification:  Where Specifications require matching an established 
Sample, select a product that complies with requirements and matches Architect's sample.  
Architect's decision will be final on whether a proposed product matches. 

a. If no product available within specified category matches and complies with other 
specified requirements, comply with provisions in Part 2 "Product Substitutions" 
Article for proposal of product. 

10. Visual Selection Specification:  Where Specifications include the phrase "as selected 
from manufacturer's colors, patterns, textures" or a similar phrase, select a product that 
complies with other specified requirements. 

a. Standard Range:  Where Specifications include the phrase "standard range of 
colors, patterns, textures" or similar phrase, Architect will select color, pattern, 
density, or texture from manufacturer's product line that does not include premium 
items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, 
patterns, textures" or similar phrase, Architect will select color, pattern, density, or 
texture from manufacturer's product line that includes both standard and premium 
items. 
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2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received within 60 days after the 
Notice to Proceed.  Requests received after that time may be considered or rejected at discretion 
of Architect. 

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

1. 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. 

2. Requested substitution does not require extensive revisions to the Contract Documents. 
3. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 
4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 

2.3 COMPARABLE PRODUCTS 

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

1. Evidence that the proposed product does not require extensive 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 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 

1. Construction layout. 
2. Field engineering and surveying. 
3. General installation of products. 
4. Progress cleaning. 
5. Starting and adjusting. 
6. Protection of installed construction. 
7. Correction of the Work. 

B. See 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. 

1.2 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. 

C. Certified Surveys:  Submit two copies signed by land surveyor. 

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. 

 

PART 2 - PRODUCTS (Not Used) 

 
PART 3 - EXECUTION 
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3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 
construction indicated as existing are not guaranteed.  Before beginning work, investigate and 
verify the existence and location of mechanical and electrical systems and other construction 
affecting the Work. 

1. Before construction, verify the location and points of connection of utility services. 

B. Existing Utilities:  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; and underground electrical 
services. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

C. Acceptance of Conditions:  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. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

2. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

3. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

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

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility and Owner that is necessary to 
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction.  Coordinate with authorities having 
jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 
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D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents, submit a request for information to Architect.  Include 
a detailed description of problem encountered, together with recommendations for changing the 
Contract Documents. 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 
discovered, notify Architect promptly. 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 
required dimensions. 

3. Inform installers of lines and levels to which they must comply. 
4. Check the location, level and plumb, of every major element as the Work progresses. 
5. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
6. 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 invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and 
electrical work.  Transfer survey markings and elevations for use with control lines and levels.  
Level foundations and piers from two or more locations. 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 
levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Architect. 

3.4 FIELD ENGINEERING 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work.  Preserve and protect permanent benchmarks and control 
points during construction operations. 

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. 
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C. Certified Survey:  On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and sitework. 

D. Final Property Survey:  Prepare a final property survey showing significant features (real 
property) for Project.  Include on the survey a certification, signed by land surveyor, that 
principal metes, bounds, lines, and levels of Project are accurately positioned as shown on the 
survey. 

1. Recording:  At Substantial Completion, have the final property survey recorded by or 
with authorities having jurisdiction as the official "property survey." 

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. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. 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. 

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component 
securely in place, accurately located and aligned with other portions of the Work. 

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. 
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H. 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. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  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 materials more than 7 days during normal weather or 3 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:  Burying or burning waste materials on-site will not be permitted.  Washing 
waste materials down sewers or into waterways will not be permitted. 

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. 
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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. 

3.7 STARTING AND ADJUSTING 

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

B. Adjust operating components for proper operation without binding.  Adjust equipment for 
proper operation. 

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:  If a factory-authorized service representative is required to 
inspect field-assembled components and equipment installation, comply with qualification 
requirements in Division 01 Section "Quality Requirements." 

3.8 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. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  
Comply with requirements in Division 01 Section "Cutting and Patching." 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017329 - CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. See Divisions 2 through 16 Sections for specific requirements and limitations applicable to 
cutting and patching individual parts of the Work. 

C. See Division 07 Section "Penetration Firestopping" for patching fire-rated construction. 

1.2 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before 
the time cutting and patching will be performed, requesting approval to proceed.  Include the 
following information: 

1. Extent:  Describe cutting and patching, show how they will be performed, and indicate 
why they cannot be avoided. 

2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to 
structural elements and operating components as well as changes in building's appearance 
and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the Work. 
4. Dates:  Indicate when cutting and patching will be performed. 
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting 

and patching procedures will disturb or affect.  List services/systems that will be 
relocated and those that will be temporarily out of service.  Indicate how long 
services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing integration of 
reinforcement with original structure. 

7. Architect's Approval:  Obtain approval of cutting and patching proposal before cutting 
and patching.  Approval does not waive right to later require removal and replacement of 
unsatisfactory work. 

1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or load-deflection ratio. 

1. Insert list of elements that might otherwise be overlooked as structural elements and that 
require Architect's approval of a cutting and patching proposal. 
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B. 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. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 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. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 
in occupied spaces 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. 

1.4 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during cutting and patching operations, by methods and with materials so as not to void existing 
warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials 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 match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 
be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 
including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 
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3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. 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. 

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

D. 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 or prevent interruption to occupied areas. 

3.3 PERFORMANCE 

A. 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. 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 as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill. 
4. Excavating and Backfilling:  Comply with requirements in applicable 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. 

C. 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 
possible.  Provide materials and comply with installation requirements specified in other 
Sections. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 
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2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate evidence 
of patching and refinishing. 

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. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 
remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION 017329 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous demolition and construction waste. 
2. Recycling nonhazardous demolition and construction waste. 
3. Disposing of nonhazardous demolition and construction waste. 

B. See Division 01 Section "Sustainable Design Requirements" for additional SPIRIT 
requirements. 

C. See Division 01 Section "Selective Structure Demolition" for disposition of waste resulting 
from partial demolition of buildings, structures, and site improvements. 

D. See Division 02 Section "Structure Demolition" for disposition of waste resulting from 
demolition of buildings, structures, and site improvements. 

E. See Division 31 Section "Site Clearing" for disposition of waste resulting from site clearing and 
removal of above- and below-grade improvements. 

F. See Division 04 Section "Unit Masonry" for disposal requirements for masonry waste. 

G. See Division 04 Section "Stone Masonry" for disposal requirements for excess stone and stone 
waste. 

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. 
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F. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent 
incorporation into the Work. 

1.3 PERFORMANCE GOALS  

A. General:  Develop waste management plan that results in end-of-Project rates for 
salvage/recycling of 50 percent by weight of total waste generated by the Work. 

B. Salvage/Recycle Goals:  Owner's goal is to salvage and recycle as much nonhazardous 
demolition and construction waste as possible including the following materials: 
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 

C. 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 SUBMITTALS 

A. Waste Management Plan:  Submit 3  copies of plan within 30 days of date established for the 
Notice to Proceed. 

B. Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit 
three copies of report.  Include separate reports for demolition and construction waste. Include 
the following information: 

1. Material category. 
2. Generation point of waste. 
3. Total quantity of waste in tons (tonnes). 
4. Quantity of waste salvaged, both estimated and actual in tons (tonnes). 
5. Quantity of waste recycled, both estimated and actual in tons (tonnes). 
6. Total quantity of waste recovered (salvaged plus recycled) in tons (tonnes). 
7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste. 

C. Waste Reduction Calculations:  Before request for Substantial Completion, submit three copies 
of calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total 
waste generated by the Work. 
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D. Records of Donations:  Indicate receipt and acceptance of salvageable waste donated to 
individuals and organizations.  Indicate whether organization is tax exempt. 

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

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

G. 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. 

H. SPIRIT Submittal:  SPiRiT (LEED) letter template for Credit MR 2.1 and 2.2, 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. 

I. Qualification Data:  For Waste Management Coordinator. 

J. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for 
recovering refrigerant, stating that all refrigerant that was present was recovered and that 
recovery was performed according to EPA regulations.  Include name and address of technician 
and date refrigerant was recovered. 

1.5 QUALITY ASSURANCE 

A. Waste Management Coordinator Qualifications:  LEED Accredited Professional by U.S. Green 
Building Council. 

B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification 
program. 

C. Waste Management Conference:  Conduct conference at Project site. 

1.6 WASTE MANAGEMENT PLAN 

A. General:  Develop plan consisting of waste identification and waste reduction work 
plan. Include separate sections in plan for demolition and construction waste. 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 demolition 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. 
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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 
on Project site where materials separation will be located. 

D. Forms:  Prepare waste management plan on forms included at end of Part 3. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General:  Implement waste management plan as approved by Owner.  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.  
Coordinator shall be present at Project site full time for duration of Project. 

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. 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419 - 4



TASS COMPLEX  CAMP WILLIAMS 
 

3.2 SALVAGING DEMOLITION WASTE 

A. Salvaged Items for Reuse in the Work: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until installation. 
4. Protect items from damage during transport and storage. 
5. Install salvaged items to comply with installation requirements for new materials and 

equipment.  Provide connections, supports, and miscellaneous materials necessary to 
make items functional for use indicated. 

B. Salvaged Items for Sale:  Not permitted on Project site. 

C. Salvaged Items for Owner's Use: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area on-site designated by Owner. 
5. Protect items from damage during transport and storage. 

3.3 RECYCLING DEMOLITION AND 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. 

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 off Owner's property and transport to recycling receiver or 

processor. 

3.4 RECYCLING DEMOLITION WASTE 

A. Asphaltic Concrete Paving:  Grind asphalt to maximum 1-1/2-inch (38-mm) size. 
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B. Asphaltic Concrete Paving:  Break up and transport paving to asphalt-recycling facility. 

C. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals. 

1. Pulverize concrete to maximum 1-1/2-inch (38-mm) size. 

D. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other 
metals. 

1. Pulverize masonry to maximum 1-inch (25-mm) size. 
2. Clean and stack undamaged, whole masonry units on wood pallets. 

E. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, 
engineered wood products, panel products, and treated wood materials. 

F. Metals:  Separate metals by type. 

1. Structural Steel:  Stack members according to size, type of member, and length. 
2. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

G. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove 
and dispose of nails, staples, and accessories. 

H. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry location.  Remove 
edge trim and sort with other metals.  Remove and dispose of fasteners. 

I. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry 
location. 

1. Separate suspension system, trim, and other metals from panels and tile and sort with 
other metals. 

J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips. 

1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation 
Agency or carpet recycler. 

K. Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  Protect 
equipment from exposure to weather. 

L. Plumbing Fixtures:  Separate by type and size. 

M. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, 
hangers, valves, sprinklers, and other components by type and size. 

N. Lighting Fixtures:  Separate lamps by type and protect from breakage. 

O. Electrical Devices:  Separate switches, receptacles, switchgear, transformers, meters, 
panelboards, circuit breakers, and other devices by type. 

P. Conduit:  Reduce conduit to straight lengths and store by type and size. 
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3.5 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. 

C. Gypsum Board:  Stack large clean pieces on wood pallets 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. 

3.6 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:  Transport waste materials off Owner's property and legally dispose of them. 

END OF SECTION 017419 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. See Division 01 Section "Payment Procedures" for requirements for Applications for Payment 
for Substantial and Final Completion. 

C. See Division 01 Section "Photographic Documentation" for submitting Final Completion 
construction photographs and negatives. 

D. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 
Specifications, and Record Product Data. 

E. See Division 01 Section "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

F. See Division 01 Section "Demonstration and Training" for requirements for instructing Owner's 
personnel. 

G. See Divisions 02 through 49 Sections for specific closeout and special cleaning requirements 
for the Work in those Sections. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

5. Prepare and submit Project Record Documents, operation and maintenance manuals, 
Final Completion construction photographs, damage or settlement surveys, property 
surveys, and similar final record information. 
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6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 
personnel of changeover in security provisions. 

8. Complete startup testing of systems. 
9. Submit test/adjust/balance records. 
10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
11. Advise Owner of changeover in heat and other utilities. 
12. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
13. Complete final cleaning requirements, including touchup painting. 
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  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. 

1.3 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following: 

1. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures." 

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect.  The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

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

4. Submit pest-control final inspection report and warranty. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training videotapes. 

B. Inspection:  Submit a written request for final inspection for 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. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 
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1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies 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 interior 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. 

1.5 WARRANTIES 

A. Submittal Time:  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. 

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, 3-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. 

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. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 
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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 portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 
weathering of exterior surfaces.  Restore reflective surfaces to their original 
condition. 

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; 

shampoo 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. 
l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 
that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 

m. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and 
similar equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

n. Replace parts subject to unusual operating conditions. 
o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 
p. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 
q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  

Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures. 

r. Leave Project clean and ready for occupancy. 
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C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 
Project of rodents, insects, and other pests.  Prepare a report. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous 
materials into drainage systems.  Remove waste materials from Project site and dispose of 
lawfully. 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Emergency manuals. 
2. Operation manuals for systems, subsystems, and equipment. 
3. Maintenance manuals for the care and maintenance of products, materials, and finishes 

systems and equipment. 

B. See Divisions 02 through 49 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections. 

1.2 SUBMITTALS 

A. Manual:  Submit one copy of each manual in final form at least 15 days before final inspection.  
Architect will return copy with comments within 15 days after final inspection. 

1. Correct or modify each manual to comply with Architect's comments.  Submit 3 copies of 
each corrected manual within 15 days of receipt of Architect's comments. 

PART 2 - PRODUCTS 

2.1 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain a title page, table of contents, and manual contents. 

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Architect. 
7. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, indexed 
to the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 
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D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

1. Binders:  Heavy-duty, 3-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.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  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 diskettes 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 type of emergency, emergency 
instructions, and 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 for 
fire flood gas leak water leak power failure water outage equipment failure and 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 instructions on stopping, shutdown instructions for each type 
of emergency, operating instructions for conditions outside normal operating limits, and 
required sequences for electric or electronic systems. 
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2.3 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and equipment descriptions, operating standards, operating 
procedures, operating logs, wiring and control diagrams, and license requirements. 

B. Descriptions:  Include the following: 

1. Product name and model number. 
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 start-up, break-in, and control procedures; stopping and normal 
shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and 
required sequences for electric or electronic systems. 

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. 

2.4 PRODUCT MAINTENANCE MANUAL 

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 inspection 
procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and 
maintenance, and repair instructions. 
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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 MANUAL 

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 maintenance instructions, drawings and diagrams for maintenance, nomenclature of 
parts and components, and recommended spare parts for each component part or piece of 
equipment: 

D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, 
disassembly instructions, and adjusting instructions, and demonstration and training videotape if 
available, that detail essential maintenance procedures: 

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. 

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. 
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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 017823 

OPERATION AND MAINTENANCE DATA 017823 - 5



TASS COMPLEX  CAMP WILLIAMS 
 

 

 

 

 

 

 

 

 

Intentionally Left Blank 

 

OPERATION AND MAINTENANCE DATA 017823 - 6



TASS COMPLEX  CAMP WILLIAMS 
 

SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 

B. See Division 01 Section "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

C. See Divisions 02 through 49 Sections for specific requirements for Project Record Documents 
of the Work in those Sections. 

1.2 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit one set(s) of marked-up Record Prints. 

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 
contract modifications. 

C. Record Product Data:  Submit one copy of each Product Data submittal. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings 
and Shop Drawings. 

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 prepare the 
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.  Record and check the markup 
before enclosing concealed installations. 
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2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing 
actual physical conditions, completely and accurately.  If Shop Drawings are marked, 
show cross-reference on the Contract Drawings. 

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 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4. Note related Change Orders, Record Product Data, and Record Drawings where 
applicable. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Specifications, and Record Drawings where 
applicable. 

2.4 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. 

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 modifications to Project Record Documents as 
they occur; do not wait until the end of Project. 

PROJECT RECORD DOCUMENTS 017839 - 2



TASS COMPLEX  CAMP WILLIAMS 
 

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the 
field office apart from the Contract Documents used for construction.  Do not use Project 
Record Documents for construction purposes.  Maintain Record Documents in good order and 
in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to 
Project Record Documents for Architect's reference during normal working hours. 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This 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 digital video disks. 

B. See Divisions 02 through 49 Sections for specific requirements for demonstration and training 
for products in those Sections. 

1.2 SUBMITTALS 

A. Instruction Program:  Submit two copies of outline of instructional program for demonstration 
and training, including 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. 

B. Demonstration and Training Digital video disks:  Submit two copies within seven days of end 
of each training module. 

1.3 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. 

C. Preinstruction Conference:  Conduct conference at Project site.  Review methods and 
procedures related to demonstration and training. 

D. 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. 
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PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training modules 
for each system and 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: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include system and 
equipment descriptions, operating standards, regulatory requirements, equipment 
function, operating characteristics, limiting conditions, and performance curves. 

2. Documentation:  Review emergency, operations, and maintenance manuals; Project 
Record Documents; identification systems; warranties and bonds; and maintenance 
service agreements. 

3. Emergencies:  Include instructions on stopping; shutdown instructions; operating 
instructions for conditions outside normal operating limits; instructions on meaning of 
warnings, trouble indications, and error messages; and required sequences for electric or 
electronic systems. 

4. Operations:  Include startup, break-in, control, and safety procedures; stopping and 
normal shutdown instructions; routine, normal, seasonal, and weekend operating 
instructions; operating procedures for emergencies and equipment failure; and required 
sequences for electric or electronic systems. 

5. Adjustments:  Include alignments and checking, noise, vibration, economy, and 
efficiency adjustments. 

6. Troubleshooting:  Include diagnostic instructions and test and inspection procedures. 
7. Maintenance:  Include inspection procedures, types of cleaning agents, methods of 

cleaning, procedures for preventive and routine maintenance, and instruction on use of 
special tools. 

8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for 
identifying parts; and review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.1 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. Owner will furnish an instructor to describe Owner's operational philosophy. 
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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. Evaluation:  At conclusion of each training module, assess and document each participant's 
mastery of module by use of a demonstration performance-based test. 

3.2 DEMONSTRATION AND TRAINING DIGITAL VIDEO DISKS 

A. General:  Engage a qualified commercial photographer to record demonstration and training 
digital video disks.  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. Digital video disk Format:  Provide high-quality color digital video disks. 

C. Narration:  Describe scenes on digital video disk by digital video disk is recorded.  Include 
description of items being viewed.  Describe vantage point, indicating location, direction (by 
compass point), and elevation or story of construction. 

END OF SECTION 017900 
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SECTION 018113 - SUSTAINABLE DESIGN REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes general requirements and procedures for the Project to obtain SPiRiT 
Gold certification. 

B. See Divisions 01 through 49 Sections for SPiRiT requirements specific to the Work of each of 
those Sections. 

1.2 DEFINITIONS 

A. Certificates of Chain-of-Custody:  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 1.2, "Principles and Criteria." Certificates shall include evidence that 
mill is certified for chain-of-custody by an FSC-accredited certification body. 

B. SPiRiT:  Sustainable Project Rating Tool, U.S. Army Engineer Research and Development 
Center (ERDC). 

C. Regionally Manufactured Materials:  Materials that are manufactured within a radius of 500 
miles (800 km) from the Project location. 

D. Regionally Extracted, Harvested, or Recovered Materials:  Materials that are extracted, 
harvested, or recovered and manufactured within a radius of 500 miles (800 km) from the 
Project site. 

1.3 SUBMITTALS 

A. Project Materials Cost Data:  Provide statement indicating total cost for building materials used 
for Project.  Include statement indicating total cost of mechanical and electrical components. 

B. SPiRiT 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. Credit MR 2.1 and 2.2:  Waste management plan complying with Division 01 Section 
"Construction Waste Management and Disposal." 

2. Credit MR 4.1 and 4.2:  List of proposed materials with recycled content, indicating cost 
and recycled content for each material. 

3. Credit MR 5.1 and 5.2:  List of proposed regionally manufactured materials and 
regionally extracted, harvested, or recovered materials, indicating cost and source for 
each material. 

C. SPiRiT Progress Reports:  Concurrent with each Application for Payment, submit reports 
comparing actual construction and purchasing activities with SPiRiT action plans. 
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D. SPiRiT Documentation Submittals: 

1. Credit SS 7.2:  Product Data for roofing materials indicating Energy Star compliance. 
2. Credit SS 8.0:  Product Data for interior and exterior lighting fixtures that stop direct-

beam illumination from leaving the building site. 
3. Credit WE 3.1:  Product Data for plumbing fixtures indicating water consumption. 
4. Prerequisite EA 3.0:  Product Data for new HVAC equipment indicating absence of CFC 

refrigerants. 
5. Credit EA 4.0:  Product Data for new HVAC equipment indicating absence of HCFC 

refrigerants. 
6. Credit EA 5.0:  Product Data and wiring diagrams for sensors and data collection system 

used to provide continuous metering of building energy and water consumption 
performance over time. 

7. Credit MR 2.1 and 2.2:  Comply with Division 01 Section "Construction Waste 
Management and Disposal." 

8. Credit MR 3.1 and 3.2:  Receipts for salvaged and refurbished materials. 
9. Credit MR 4.1 and 4.2:  Product Data and certification letter indicating percentages by 

weight of post-consumer and pre-consumer recycled content and costs for each product 
having recycled content. 

10. Credit MR 5.1 and 5.2:  Product Data indicating location of manufacturer for regionally 
manufactured materials. 

a. Include statement indicating cost for each regionally manufactured material. 
b. Include statement indicating location of extraction, harvest, or recovery for each 

raw material used in regionally manufactured materials. 

11. Credit MR 6.0:  Product Data and statement of costs for rapidly renewable materials. 
12. Credit MR 7.0:  Certificates of chain-of-custody for products containing certified wood. 

a. Include statement indicating costs for each product containing certified wood. 
b. Include statement indicating total cost for wood-based materials used for Project. 

13. Credit EQ 1.0:  Product Data and Shop Drawings for carbon dioxide monitoring system. 
14. Credit EQ 3.1:  Construction indoor air quality management plan. 

a. Include Product Data for temporary filtration media and for filtration media used 
during occupancy. 

b. Include six photographs at three different occasions during construction along with 
a brief description of the SMACNA approach employed, documenting 
implementation of the IAQ management measures. 

15. Credit EQ 3.2: 

a. Signed statement describing the building air flush-out procedures including the 
dates when flush-out was begun and completed and statement that filtration media 
was replaced after flush-out. 

b. Product Data for filtration media used during flush-out and during occupancy. 
c. Report from testing and inspecting agency indicating results of IAQ testing and 

documentation showing conformance with IAQ testing procedures and 
requirements. 
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16. Credit EQ 4.1:  Product Data for adhesives and sealants used on the interior of the 
building indicating VOC content. 

17. Credit EQ 4.2:  Product Data for interior paints and coatings indicating chemical 
composition and VOC content. 

18. Credit EQ 4.3:  Product Data for carpet products indicating VOC content. 
19. Credit EQ 4.4:  Product Data for composite wood and agrifiber products indicating that 

products contain no urea-formaldehyde resin. 
20. Credit EQ 6.2:  Product Data and Shop Drawings for sensors and control system used to 

provide individual airflow and temperature controls. 
21. Credit EQ 7:  Product Data and Shop Drawings for sensors and control system used to 

monitor and control room temperature and humidity. 

PART 2 - PRODUCTS 

2.1 RECYCLED CONTENT OF MATERIALS 

A. Credit MR 4.1:  Provide building materials with recycled content such that post-consumer 
recycled content constitutes a minimum of five percent of the cost of materials used for the 
Project or such that post-consumer recycled content plus one-half of pre-consumer recycled 
content constitutes a minimum of 10 percent of the cost of materials used for the Project. 

B. Credits MR 4.1 and MR 4.2:  Provide building materials with recycled content such that post-
consumer recycled content constitutes a minimum of 10 percent of the cost of materials used for 
the Project or such that post-consumer recycled content plus one-half of pre-consumer recycled 
content constitutes a minimum of 20 percent of the cost of materials used for the Project. 

1. The cost of post-consumer recycled content of an item shall be determined by dividing 
the weight of post-consumer recycled content in the item by the total weight of the item 
and multiplying by the cost of the item. 

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

3. Do not include mechanical and electrical components in the calculation. 
4. Recycled content shall be defined according to the Federal Trade Commission's "Guide 

for the Use of Environmental Marketing Claims," 16 CFR 260.7 (e). 

2.2 REGIONAL MATERIALS 

A. Credit MR 5.1:  Provide 20 percent of building materials (by cost) that are regionally 
manufactured materials. 

B. Credit MR 5.2:  Of the regionally manufactured materials required by Paragraph "Credit 
MR 5.1" above, provide at least 50 percent (by cost) that are regionally extracted, harvested, or 
recovered materials. 
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2.3 LOW-EMITTING MATERIALS 

A. Credit EQ 4.1:  For interior applications use adhesives and sealants that comply with the 
following limits for VOC content: 

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 and Carpet Pad Adhesives:  50 g/L. 
7. VCT, Asphalt Tile, and Cove Base Adhesives:  50 g/L. 
8. Gypsum Board and Panel Adhesives:  50 g/L. 
9. Rubber Floor Adhesives:  60 g/L. 
10. Ceramic Tile Adhesives:  65 g/L. 
11. Multipurpose Construction Adhesives:  70 g/L. 
12. Fiberglass Adhesives:  80 g/L. 
13. Structural Glazing Adhesives:  100 g/L. 
14. Wood Flooring Adhesive:  100 g/L. 
15. Contact Adhesive:  250 g/L. 
16. Plastic Cement Welding Compounds:  350 g/L. 
17. ABS Welding Compounds:  400 g/L. 
18. CPVC Welding Compounds:  490 g/L. 
19. PVC Welding Compounds:  510 g/L. 
20. Adhesive Primer for Plastic:  650 g/L. 
21. Sealants:  250 g/L. 
22. Sealant Primers for Nonporous Substrates:  250 g/L. 
23. Sealant Primers for Porous Substrates:  775 g/L. 

B. Credit EQ 4.2:  For interior applications use paints and coatings that comply with the following 
limits for VOC content and the following chemical restrictions: 

1. Flat Paints and Coatings:  VOC not more than 50 g/L. 
2. Non-Flat Paints and Coatings:  VOC not more than 150 g/L. 
3. Anti-Corrosive Coatings:  VOC not more than 250 g/L. 
4. Varnishes and Sanding Sealers:  VOC not more than 350 g/L. 
5. Stains:  VOC not more than 250 g/L. 
6. Aromatic Compounds:  Paints and coatings shall not contain more than 1.0 percent by 

weight total aromatic compounds. 
7. Restricted Components:  Paints and coatings shall not contain acrolein, acrylonitrile, 

antimony, benzene, butyl benzyl phthalate, cadmium, di (2-ethylhexyl) phthalate, di-n-
butyl phthalate, di-n-octyl phthalate, 1,2-dichlorobenzene, diethyl phthalate, dimethyl 
phthalate, ethylbenzene, formaldehyde, hexavalent chromium, isophorone, lead, mercury, 
methyl ethyl ketone, methyl isobutyl ketone, methylene chloride, naphthalene, toluene 
(methylbenzene), 1,1,1-trichloroethane, or vinyl chloride. 

C. Credit EQ 4.4:  Do not use composite wood and agrifiber products that contain urea-
formaldehyde resin. 
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PART 3 - EXECUTION 

3.1 CONSTRUCTION INDOOR AIR QUALITY MANAGEMENT 

A. Credit EQ 3.1:  Comply with SMACNA IAQ Guideline for Occupied Buildings under 
Construction. 

1. 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.  Replacement air filters shall have 
a MERV 13 according to ASHRAE 52.2. 

B. Credit EQ 3.2: 

1. Conduct a two-week building air flush-out after construction ends with new air filters and 
100 percent outdoor air.  Replace air filters after building air flush-out.  Replacement air 
filters shall have a MERV 13 according to ASHRAE 52.2. 

2. Owner will conduct a baseline indoor air quality testing program.  Payment for these 
services will be made by Owner. 

END OF SECTION 018113 
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SECTION 019113 – GENERAL COMMISSIONING REQUIREMENTS  
 
PART 1 - GENERAL    
 
1.1 SUMMARY 
 

A. Section Includes: 
 

a. Description of Work 
b. Payment Requirements and Commissioning Schedule of Values 
c. Commissioning Coordination and Meetings 
d. Scheduling Commissioning Activities 
e. Submittals 
f. Definition of terms 
g. Duties of Commissioning Authority 
h. Duties of Contractor’s Commissioning Coordinator 
i. Duties of Others 
j. Back Charging 
k. Seasonal Testing 
l. Near Warranty End Review 

 
B. Related Sections: 

 
a. General Requirements 

 
01 31 00 Project Management and Coordination 
01 33 00 Submittals 
01 77 00 Closeout Procedures 
01 78 23 Operation and maintenance Data 
01 79 00 Demonstration and training 
 

b. The following sections specify the commissioning activities for this project: 
 
14 08 00 Commissioning: Conveying Equipment 
21 08 00 Commissioning: Fire Suppression 
22 08 00 Commissioning: Plumbing 
23 08 00 Commissioning: HVAC 
26 08 00 Commissioning: Electrical Systems 
27 08 00 Commissioning: Communications 
28 08 00 Commissioning: Electronic Safety and Security 

 
c. Selected systems in the following sections are included in the commissioning scope and these 

sections contain start-up, testing and/or commissioning related activities: 
 
DIVISION 14 – CONVEYING EQUIPMENT 
 
14 24 00 Hydraulic Elevators 
 
DIVISION 21 – FIRE SUPPRESSION 
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21 10 00 Water-based fire-suppression systems 
 
DIVISION 22 – PLUMBING  
 
22 00 00  General Plumbing requirements 
22 01 00 Operation and maintenance of plumbing 
22 05 19 Meters and gages for plumbing piping 
22 05 23 General Duty valves for plumbing piping 
22 05 29 Hangers and supports for plumbing piping and equipment 
22 05 48 Seismic and vibration control 
22 05 53 Identification for plumbing piping and equipment 
22 07 00 Plumbing insulation 
22 10 00 General pipes and fittings 
22 11 00 Facility water and distribution 
22 13 00 Facility sanitary sewerage 
22 14 00 Facility storm drainage 
22 31 00 Domestic water softeners 
22 34 36 Commercial gas domestic water heaters 
22 40 00 Plumbing fixtures 
 
DIVISION 23 – HVAC 
 
23 00 00 General Mechanical Requirements 
23 01 00 Operation and maintenance manuals 
23 05 05 Mechanical Firestopping.  
23 05 13 Motors, Drives and Electrical Requirements for Mechanical Work 
23 05 23 General Duty Valves for HVAC Piping 
23 05 19 Thermometers and Pressure Gauges 
23 05 23 Valves 
23 05 29 Mechanical Supporting Devices 
23 05 48 Mechanical Sound, Vibration and Seismic Control 
23 05 53 Mechanical Identification 
23 05 93 Testing, Adjusting, and Balancing for HVAC 
23 06 20 HVAC Pumps 
23 07 00 Mechanical Insulation 
23 09 00 Mechanical Control Systems 
23 09 23 Direct Digital Control Systems 
23 09 33 Electrical Control Systems 
23 11 23 Natural Gas Piping 
23 21 13 General Pipes and Fittings. 
23 21 13 Hydronic Piping and Specialties 
23 25 00 Chemical Water Treatment, Filters and Equipment 
23 31 00 Ductwork 
23 33 00 Ductwork Accessories 
23 34 23 Power Ventilators 
23 36 16 Air Terminal Units 
23 37 13 Air Outlets and Inlets 
23 41 16 Air Filters 
23 52 34 Boilers 
23 64 11 Air Cooled Packaged Chiller 
23 73 00 Packaged Air Handling Equipment. 
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23 82 00 Terminal Heat Transfer Units 
23 82 16 Heating and Cooling Coils 
 
DIVISION 26 – ELECTRICAL 
 
26 05 00 Common Work Results for Electrical 
26 05 13 Medium- Voltage Cables 
26 05 19 Low- Voltage Electrical Power Conductors and Cables 
26 05 26 Grounding and Bonding for Electrical Systems 
26 05 33 Raceways and Boxes for Electrical Systems 
26 05 36 Cable Trays for Electrical Systems 
26 05 48 Vibration and Seismic Controls for Electrical Systems 
26 05 53 Identification 
26 05 73 Overcurrent Protective Device Coordination Study 
26 09 23 Lighting Control Devices 
26 12 00 Medium- Voltage Transformers 
26 13 00 Medium- Voltage Switchgear 
26 22 00 Low- Voltage Transformers 
26 24 13   Switchboards 
26 24 16 Panelboards 
26 24 19 Motor- Control Centers 
26 27 26 Wiring Devices 
26 28 13 Fuses 
26 28 16 Enclosed Switches and Circuit Breakers 
26 29 23 Variable Frequency Motor controllers 
26 32 13 Engine Generators 
26 33 53 Static Uninterruptible Power Supply 
26 36 00 Transfer Switches 
26 11 13 Lighting Protection for Structures 
26 43 13 Transient Voltage Suppression for Low Voltage Electrical Power Circuits 
26 51 00 Interior Lighting 
26 56 00 Exterior Lighting 
 
 
DIVISION 27 – COMMUNICATIONS 
 
27 05 00 Common Work Results for Communications 
27 13 00 Communications Backbone Cabling 
27 15 00 Communications Horizontal Cabling 
 
DIVISION 28 – ELECTRONIC SAFETY AND SECURITY 
 
28 31 11 Digital, Addressable Fire Alarm System 

 
1.2 DESCRIPTION OF WORK  
 

A. Work includes the completion of formal commissioning procedures on selected equipment and 
systems as outlined in the sections listed under 1.1 B.  Commissioning is defined as the process of 
verifying and documenting that the installation and performance of selected building systems 
meet the specified design criteria and therefore satisfies the design intent and the Owner’s 
operational needs.  The Contractor shall be responsible for participation in the commissioning 
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process as outlined herein, and in subsequent sectional references and attachments throughout the 
Contract Documents.  Commissioning procedures will be designed and conducted under the 
direction of a Commissioning Authority (CA) hired by the Owner.  The Commissioning 
Authority on this project shall be Welsh Commissioning Group, Inc. (253) 856-3322. 

 
B. This section (01 08 00) contains the general requirements for commissioning and a description of 

the commissioning process to be applied across commissioned systems. 
 
1.3 PAYMENT 
 

A. Equipment and systems shall not be accepted by the Owner, and final payment shall not be made 
by the Owner, until commissioning activities identified in the specifications are complete, 
commissioning issues are resolved to the Owner’s satisfaction and the performance period 
standards have been met including seasonal testing as outlined in 1.12. 

 
B. Payment is subject to the conditions of the Actual Damages clause of the General Conditions. 

 
1.4 COMMISSIONING COORDINATION AND MEETINGS 
 

A. A representative for the Contractor, each commissioned system sub-contractor and the 
Commissioning Coordinator shall attend regularly scheduled commissioning meetings. 

 
1.5 SCHEDULE 
 

A. The Contractor is responsible for coordination and scheduling of commissioning activities into 
the master schedule.  The schedule shall contain the following activities and detail as a minimum. 

 
1. Contractor review and comment on preliminary commissioning plan documents 
2. Startup Plan Development 
3. Startup Activities by Equipment and Systems 
4. Installation Verification Activities by Equipment and Systems 
5. Functional Testing Activities by Equipment and Systems 
6. Training 
7. O&M 
8. Seasonal Testing 

 
B. The CC shall develop and maintain a 2-week look-ahead schedule of commissioning activities 

including, but not limited to: meetings, startup, installation verification, functional testing and 
FTP demonstration.  The schedule shall be updated and distributed weekly, or if any currently 
scheduled activities in the 2-week period change. 

 
C. The Owner and the CA will allocate their time based on the 2-week look-ahead schedule.  If the 

Owner or CA is not available for the scheduled activity then the Contractor may proceed as 
scheduled.  If a scheduled activity does not take place due to lack of Contractor participation or 
inaccurate scheduling, the Contractor is subject to back-charging per 1.11. 

  
1.6 ACCESS TO EQUIPMENT AND SYSTEMS 
 

A. The contractor shall provide access to all equipment and systems to be commissioned both during 
construction and after occupancy as necessary.  The contractor shall coordinate, schedule and 
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sequence the project in such a way that access to commissioned equipment is available to the CA 
and sub-contractors at the proper times and with sufficient duration. 

 
B. The contractor shall provide all ladders, lifts, scaffolding, access doors, removal/installation of 

ceiling tiles and any other materials or activities as necessary to allow the CA to easily access 
equipment and systems. 

 
C. During the commissioning process, the contractor shall coordinate the installation of ceiling tiles 

and other finishes to allow all trades and the CA to perform their work without having to remove 
or reinstall ceiling tiles or other finished work. Note that above-ceiling access is required to 
perform Installation Verification and Functional Performance Testing of systems.  Ceiling tiles 
typically must be in place during Testing and Balancing activities.  Since Testing and Balancing 
may occur between Installation Verification and Functional Performance Testing, some ceiling 
tiles may require multiple removal/reinstallation cycles. 

 
D. In the event that system commissioning is not fully completed after occupancy, the contractor 

shall be responsible for coordinating with the owner for access to the equipment or system for 
testing, back-checking and other commissioning activities.  This requirement shall include 
providing access to equipment as indicated above. 

 
1.7 SUBMITTALS 
 

A. Commissioning Documentation:  Provide one copy of submittals in addition to those quantities 
specified elsewhere.  Include the manufacturer’s recommended installation and start-up 
procedures with associated checklists for each unique piece of equipment under a separate tab 
titled “Installation/Startup”.  These procedures and forms shall be for the specific piece of 
equipment to be provided. 

B. The Contractor shall provide the CA with copies of approved submittals, manufacturer’s 
recommended installation/start-up documents, proposed testing formats, training plans, as-built 
documentation, O&M Manuals and other commissioning related materials. The CA will review 
and approve this material for commissioning related activities. 

C. The CC is responsible for managing the submittal process with the CA.  A tracking document for 
selected submittals is included in the schedules at the end of each section on commissioned 
systems.  These schedules outline specific activities that will require specific submittal 
information by the contractor.  Responsible contractors and due dates will be determined at the 
initial commissioning coordination meeting. 

D. O&M manuals for each piece of commissioned equipment are to be submitted with the proposed 
installation, testing and start-up documents. 

 
1.8 DEFINITION OF TERMS 
 

A. Commissioning: A systematic and documented process of ensuring that specific building systems 
perform interactively according to the design intent and the Owner’s operational needs. 

 
B. Commissioning Authority (CA): The CA’s roles include approving selection of the CC, co-

producing the commissioning plan with the CC, reviewing Contract Documents and witnessing 
contractor performed commissioning activities.  The CA’s roles are further defined in 1.8.  The 
CA will be Welsh Commissioning Group, Inc.  
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P  (253) 856-3322 
F  (253) 859-2072 
www.wcxg.com 

 
C. Commissioning Coordinator (CC): An employee of the Contractor.  Responsible for the 

coordination, management and execution of the Contractor’s commissioning activities.  The CC’s 
roles are further defined in 1.9. 

 
D. Initial Commissioning Coordination Meeting:  This meeting is intended to present the 

Commissioning Plan to the Contractor and is typically scheduled to occur after bid award and 
prior to installation of commissioned systems.  The meeting includes the CA, CC, Owner’s 
representative(s), Architect, Engineer, Project Manager, Contractor’s Superintendent or 
representative and a lead person from all trade groups having commissioning responsibilities. 

 
E. Commissioning Plan: The Commissioning Plan is a detailed document prepared by the CA that 

defines the entire commissioning process.  The Commissioning Plan includes, but is not limited 
to, the following: 

 
1. Project overview. 
2. Commissioning Authority scope of work. 
3. Commissioning Coordinator scope of work. 
4. Roles and responsibilities of commissioning participants. 
5. A schedule with sequential description of commissioning activities. 
6. A complete list and description of equipment and systems to be commissioned. 
7. System Readiness Checklists. 
8. Equipment manufacturer’s startup and project document required testing procedures and 

checklists. 
9. Installation verification data forms for systems and equipment to be commissioned.   
10. Functional performance test criteria, test forms and data forms for systems and equipment 

designated to be functionally tested including trending needed for the performance period. 
11. Sample commissioning issues list. 

 
F. Preliminary Commissioning Plan: The commissioning plan is a “living” document that will be 

continually updated throughout the project.  The preliminary version has the same elements as the 
commissioning plan above, but containing preliminary or sample versions of the various required 
documents. 

 
G. Start-up Plan: This plan is assembled by the CA based on contractor submittals and the start-up 

requirements of the contract documents.  It details the procedures and forms for individual pieces 
of equipment and systems that have startup and testing requirements.  It shall be a three-ring 
binder indexed by system or equipment.  The binder shall be populated with procedures and blank 
forms and used to file the completed forms as the procedures are completed by the Contractor.  
The Start-up Plan shall include, but is not limited to, the following: 

 
1. Commissioning document tracking forms. 
2. Master list of equipment/systems for installation and start-up. 
3. Start-up/testing schedule. 
4. Manufacturer and Project Document required installation, start-up and testing procedures 
5. Blank copies of start-up and testing forms for each type of equipment/system. 
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H. Manufacturer’s Start-up Checklists: These checklists are provided by the equipment manufacturer 
and include installation and start-up procedures and documentation to be completed by the 
Contractor prior to the functional testing process.  These procedures and checklists are to be 
submitted as part of the equipment submittal process prior to construction.   

 
I. Site Observations:  The CA shall perform on-site observations during the construction process.  

The purpose of these observations will be to evaluate compliance to contractual obligations such 
as cleanliness, capping ductwork, access to equipment, maintainability and so forth to identify 
concerns before they are repeated throughout the project.  A Site Observation Report (SOR) will 
be provided to the Owner and Contractor.  The Contractor shall review the SOR and take 
appropriate action as necessary to correct issues identified. 

 
J. System Installation and Start-up:  Installation and Start-up activities include procedures outlined 

by the equipment manufacturer and required by the Contract Documents, including static testing, 
calibration and cleaning activities.  The CA shall provide the Contractor with a start-up plan based 
on Contractor submitted procedures and checklists.  The Contractor shall execute the start-up plan, 
complete all forms and submit them to the CA for approval.  Witnessing by the CA of certain 
startups is required, the CC shall schedule and coordinate startup activities and inform the CA in 
advance of the activities.   

 
K. System Readiness Checklists (SRC):  These checklists are a summary of installation, start-up and 

static testing activities required by the contract documents and are included in the start-up plan.  
The Contractor is responsible for verifying and documenting that the activities on these checklists 
have been completed.  The SRC is used as a cover form for the individual equipment 
manufacturer’s  recommended start-up forms for each system.  The completed SRC is the 
Contractor’s certification that they have completed all required installation and start-up activities 
and the system is ready for installation verification by the CA and subsequent functional 
performance testing. 

 
L. Installation Verification (IV) Process: This process includes the on-site review of related system 

components for conformance to the Project Documents.  The CA will conduct this review using 
CA provided checklists and verify system readiness for functional testing procedures prior to the 
start of functional testing.  The CA will document discrepancies identified using the 
commissioning issues list and assign them to the appropriate party for resolution. 

 
M. Functional Performance Testing (FPT) Process: This process includes the documented testing of 

system parameters, under actual or simulated operating conditions.  Final performance testing of 
systems will begin only after the Contractor certifies that systems are 100% complete and ready 
for functional testing, by providing completed and signed-off copies of the System Readiness 
Checklists, Manufacturer’s Startup Checklists and the CA has completed the subsequent 
Installation Verification process for the systems to be tested.  Contractors will be required to 
schedule, coordinate and participate in functional performance test procedures as defined by the 
Commissioning Plan.  An outline of the functional test methods to be used in the Commissioning 
Plan and related Contractor responsibilities are included in Schedule - B (located at the end of 
each section on commissioned systems). Testing procedures and forms which the contractor is 
required to provide must be provided by the CC to the CA at least one month prior to start of 
installation of the equipment and as needed to complete the commissioning plan.  O&M manuals 
and manufacturer’s testing procedures for each commissioned system and piece of equipment 
shall be submitted to the CA, by the CC, for review and approval of the required tests by the CA.  
These tests shall be included in the Startup & Testing Plan. 
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N. Commissioning Issues List: This list, generated and maintained by the CA, includes the 
description of concerns discovered as a result of the commissioning process.  The list also includes 
the current status of issues, assignment to the responsible party and the date of final resolution as 
confirmed by the CA.  Items listed may include issues where design, products, execution or 
performance does not appear to satisfy the Contract Documents and the design intent. The 
resolution of issues identified on this list may or may not be the responsibility of the Contractor. 

 
O. Back-Checking: Back-checking is the process of verifying commissioning related issues have 

been resolved according to the responsible party.  The back-checking process takes place once the 
commissioning issues list has been returned by the Contractor with signatures indicating that 
commissioning issues assigned to the Contractor have been resolved.  Excessive back-checking by 
the CA is subject to back-charges to the Contractor per Section 01 08 00. 

 
P. Performance Period: The performance period is a set length of time designated to demonstrate 

proper facility operation prior to acceptance.  The performance period commences after successful 
completion of all functional testing.  Parameters evaluated for heating and ventilation systems 
typically include zone temperature stability, optimum start/stop, warm-up period and other related 
functions. As part of this process the contractor will be required to set up and provide trends of 
control system parameters per the direction of the CA. The specific trending needed will be 
outlined in the commissioning plan, a preliminary indication of the trending activities is included 
in the schedules at the end of each section on commissioned systems.   

 
Q. Off-Season Testing: This testing is completed during seasonal temperature conditions opposite of 

those when initial functional testing took place.  The tests are a limited sub-set of the original tests 
and are designed to evaluate capacity and interrelationships of systems.  The level of off-season 
testing is dependent on the seasonal conditions encountered during testing and other factors. 
Contractor and subcontractors shall participate in this process as needed to complete the tests. 

 
R. Final Commissioning Report: This report includes the overall final commissioning document, 

prepared by the Commissioning Authority, using documents provided by the CC and Contractor, 
which details the actual commissioning procedures performed, inspection and testing results. The 
report will also include the final version of the Commissioning Issues List, indicating that issues 
discovered through the commissioning process have been verified as resolved or otherwise 
accounted for to the satisfaction of the Owner. 

 
S. Contract Documents:  These documents include specifications, drawings, addenda and related 

material as provided by the design team for the purposes of bidding the project. 
 

T. O&M Review: Operations and maintenance manual review.  The CA will review the O&M 
manuals for conformance to Contract Documents and for usefulness as a maintenance tool.  
Preliminary O&Ms must be made available by the Contractor prior to system start-up. 

 
U. Training Plan:  The CC will develop the training plan with input from the contractor and 

subcontractors.  The plan is to include schedule, durations, agendas, subject mater, and instructor 
qualifications for each subject. 

 
V. Project Closeout:  Closeout activities include review of as-built documents, O&M manuals and 

training. 
 
W. Near-Warranty-End Review:  Near the end of warranty of commissioned systems a review of the 

facility by the CA with the owner is done to identify any building operation and outstanding 
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issues. The contractor shall participate in meetings, inspections, testing and investigation to 
identify and resolve any warranty issues prior to the end of the warranty period.  The design team 
may need to participate to resolve issues as well. A near-warranty-end issues list will be developed 
for tracking the issues. The CA will provide a report of the review process.  

 
1.9 COMMISSIONING AUTHORITY (CA) 
      

A. The information provided herein regarding the Commissioning Authority’s (CA) responsibilities 
is provided to the contractor for information only and is not a part of the work scope.  The CA is 
hired under direct contract with the Owner. 

 
B. Responsibilities: The CA responsibilities include, but are not limited to the following: 

 
1. Participate in initial on-site commissioning coordination meeting and subsequent 

commissioning meetings. 

2. Conduct site observations and provide site observation reports. 

3. Develop the commissioning plan, review and approve start-up plan and commissioning 
schedule as developed by the CC and the contractor. 

4. Develop the preliminary installation verification documents for inclusion in the 
commissioning plan. 

5. Develop selected functional test procedures for inclusion in the commissioning plan. 

6. Review and approve various contractor completed documents including system readiness 
checklists, start-up documents, data sheets, and TAB report as they are completed. 

7. Witness, spot check or otherwise verify successful completion of selected functional testing by 
contractor. 

8. Review the TAB report.  Witness or spot check a sample of the systems to verify conformance 
to design and the report. 

9. Prepare and submit final commissioning report with recommendation for system acceptance to 
the Owner.  Report is developed with material provided by CC and contractor. 

 
1.10 CONTRACTOR’S COMMISSIONING COORDINATOR 
      

A. Commissioning Coordinator (CC) Qualifications 
 

1. The CC shall be a regular employee of the Contractor assigned to the project.  The CC shall 
be responsible for coordination of commissioned system subcontractors regardless of the 
subcontractors they represent. 

2. The individual designated as the CC shall be available on site from the beginning of 
construction to final acceptance. 

3. The individual designated as the CC may have other construction or project related 
assignments, but only to the extent that they will be able to fulfil the CC responsibilities 
outlined herein. 

4. The individual designated as the CC shall be identified by the Contractor during the submittal 
process. 
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5. Submit the following for the proposed CC 

a. Name  
b. Company 
c. Contact information: Address, telephone, FAX, cell phone and e-mail. 
d. Other duties on project 

 
B. Commissioning Coordinator Responsibilities 

 
1. Overall management and coordination of the commissioning work performed by the 

Contractor and subcontractors including responsibilities identified as the CC’s responsibility 
in each section on commissioned systems. 

2. Coordinate Owner and CA participation in scheduled commissioning activities.  Notify 
Owner and CA a minimum of 5 working days in advance of commissioning activities. 

3. Collect from subcontractors, review and submit commissioning material and documentation 
to the CA for approval prior to proceeding with commissioning activities including, but not 
limited to, the following: 

a. Manufacturer’s O&M Manuals for commissioned systems. 
b. Proposed Manufacturer’s installation and start-up documents 
c. Proposed cleaning, flushing, testing, disinfection forms 
d. Proposed Static tests and calibration forms 
e. Start-up plan 
f. Proposed functional performance test forms 
g. Completed Manufacturer’s installation and start-up documents 
h. Completed cleaning, flushing, pressure testing, disinfection forms 
i. Completed static tests and calibration forms 
j. Completed System Readiness Checklists 
k. Completed functional performance test forms 
l. TAB agenda 
m. TAB preliminary and final report 
n. Signed off issues lists 
o. Proposed O&M Manuals  
p. Training plans and agenda 
q. Final O&M Manuals 
r. Contractor Closeout Checklists 

 

4. Review and comment on preliminary functional tests provided by CA.  The review shall 
include subcontractor responsible for system to be commissioned. 

5. Develop, manage and update commissioning schedule.  Integrate commissioning activities 
into master schedule.  Provide a 2-week look-ahead schedule of commissioning activities, 
updated weekly or as scheduled commissioning activities change during 2-week period. 

6. Distribute issues lists to sub contractors. 

7. Assemble, manage and update the start-up plan. 

8. Attend regularly scheduled construction and Owner’s meetings and review commissioning 
activities with sub contractors and design team.  Include commissioning activity items in 
construction meeting minutes. 
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9. Participate in commissioning meetings.  Meetings once every two weeks during initial 
construction of commissioned systems, weekly during installation verification and 
functional test phases. 

10. Provide material for, participate in the development of, and review the final report. 

11. Coordinate and participate in seasonal testing. 

 
1.11 DUTIES AND RESPONSIBLITIES OF OTHERS FOR COMMISSIONING  
 

A. The commissioning process may require the active participation of persons qualified to represent 
the following interests: Owner, Project Manager, Architect, Mechanical Engineer, Electrical 
Engineer, General Contractor, Equipment Manufacturer’s Representatives, Mechanical 
Contractor, HVAC Contractor, Controls Contractor, TAB Contractor, Electrical Contractor, and 
other specific Sub-Contractors, as deemed appropriate.   

 
B. The General Contractor will support the commissioning process by integrating it into the 

construction process and schedule.  
 

C. The General Contractor will assure the participation and co-operation of Sub Contractors under 
their jurisdiction, as required to complete the commissioning process as outlined in each section on 
commissioned systems. 
 

1.12 BACK-CHARGING  
 

A. The contractor and CC are responsible to schedule and coordinate installation, startup and testing 
activities with the CA as specified herein and in each section on commissioned systems.  
Scheduled installation, start-up or testing activities that are not executed because of lack of 
preparation or coordination by the contractor that result in unnecessary trips by the CA are subject 
to back-charges to the Contractor. 

 
B. Functional testing shall be performed on the systems that are fully complete as reported by the 

contractor.  Systems that are reprogrammed or have had a software upload that can be shown to 
invalidate completed functional testing shall be retested to demonstrate proper operation.  Tests re-
conducted by the contractor shall be performed at no additional cost to the contract.  Tests re-
conducted by the CA shall result in a back-charge to the Contractor. 

 
C. The Contractor shall reimburse the Owner for costs associated with any additional efforts required 

to witness installation, start-ups, testing activities or for excessive back- checking as indicated 
above.  These costs shall include salary, travel costs and per diem lodging costs (where applicable) 
for the Commissioning Authority.  Rates to be used are listed below: 

 
Travel Time:   $54.00/Hour     
Per Diem Meals and Lodging: $150.00/Day (billed at cost) 
Air:    $300.00/Per visit (billed at cost) 
Salary:    $105.00/Hour 
 

1.13 SEASONAL TESTING  
 

A. Seasonal testing is required to demonstrate the systems ability to meet design (full load) 
conditions associated with seasonal extremes, typically peak heating and peak cooling conditions. 
Seasonal testing activities are outlined in each section on commissioned systems.  
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B. Seasonal testing is required to demonstrate the performance for a fully occupied building or 
portion of the building as well as for systems that are occupancy sensitive. Seasonal testing 
activities are outlined in each section on commissioned systems.  

C. Seasonal testing may also be required when ambient conditions will not support the operation of 
specific equipment at the time of the rest of the commissioning. 

D. The Contractor shall provide labor and material for seasonal testing and make corrections to any 
Contractor related issues discovered. 

1.14 NEAR-WARRANTY-END REVIEW 
 

A. Within two months prior to the end of warranty on commissioned systems, the contractor shall 
participate in a review of the commissioned systems with the owner, design team and the CA to 
identify any operational and outstanding issues.  Issues identified in this review will remain 
warranty items until satisfactory completion, even if the warranty period expires during the 
review and correction period. 

PART 2 – PRODUCTS 
 
2.1 DOCUMENTATION 

A. Schedule-A (located at the end of each section on commissioned systems) contains preliminary 
versions of the Contractor System Readiness Checks (SRC) to be used for the systems to be 
commissioned. 

B. Schedule-B (located at the end of each section on commissioned systems) contains a Functional 
Performance Test Summary Table that outlines each functional test to be conducted for the 
systems to be commissioned.  Part 4 of each section on commissioned systems contain sample 
versions of functional performance test procedures and data sheets.  These do not represent all 
functional tests that will be required and are intended only to demonstrate the rigor of functional 
testing required. 

C. Schedule-C (located at the end of each section on commissioned systems) contains preliminary 
versions of the Contractor Closeout Checklists to be used for the systems to be commissioned. 

 
2.2 INSTALLATION VERIFICATION 
 

A. The CA shall conduct an independent Installation Verification using checklists based on the 
System Readiness Checklists provided in Schedule – A, located at the end of each section on 
commissioned systems. 

 
2.3 STARTUP FORMS 
 

A.  Any installation and start-up checklists that are provided by the manufacturer shall be used in the 
equipment startup process.  Non-manufacturer developed forms must be approved by the CA 
prior to use.  Startup forms must be submitted to the CC for inclusion in the Start-up plan at least 
one month prior to system startup to allow for review and approval by the CA.  Documentation 
for static testing, cleaning, flushing, calibration and other activities required by project documents 
are considered start-up forms.  Schedule – A (located at the end of each section on commissioned 
systems) outlines the required documents to be submitted by the Contractor.  
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2.4 FUNCTIONAL PERFORMANCE TEST FORMS 
 

A. The functional performance test procedures and data sheets shall be developed as outlined in 
Schedule B, with input from the CC and contractor as required. 

 
B. The contractor has specific responsibilities for developing, performing and documenting 

functional test procedures as directed by the CA.  See Schedule – B (located at the end of each 
section on commissioned systems) for minimum testing and documentation requirements.  

 
C. In addition to the testing outlined in Schedule – B, wherever the Project Documents require 

testing, test reports, checklists, verifying operation, demonstrating proper operation or other 
similar language with respect to the systems to be commissioned, written testing procedures and 
documentation of tests will be required from the contractor, whether specified or not in the 
commissioning sections. 

 
D. A tracking document for these submittals is included in Schedule - B which outlines which of 

these activities will require submittal information by the contractor.  Responsible contractors and 
due dates will be determined at the initial commissioning coordination meeting. 

 
2.5 COMMISSIONING ISSUES LIST 
 

A. The CA shall maintain the Commissioning Issues List.  At any time an issue is discovered where 
the installation or performance of the commissioned system does not meet contract document 
requirements, an individual issue shall be generated.  As issues are resolved and verified by 
additional inspections or tests, the issues list shall be updated.  The issues list shall be a running 
history of the status of the issue. 

 
2.6 TEST EQUIPMENT 
 

A. Where required, the contractor shall provide test equipment, whether specified or not, to execute 
the functional performance tests. 

B. The test equipment shall be provided in sufficient quantities to execute functional testing in an 
expedient fashion. 

C. The test equipment shall be of industrial quality and suitable for testing and calibration with 
accuracy within the tolerances necessary to demonstrate system performance. 

D. Equipment shall be certified to an accuracy of 10% of the smallest tolerance to be measured.  For 
example, if a temperature gage is required to be +2 degrees F, the calibration device must have an 
accuracy of +0.2 degrees F. 

E. The test equipment shall have calibration certification per equipment manufacturer’s interval 
level or within one year if not specified. 

 
PART 3 – EXECUTION 
 
3.1 DOCUMENTATION 
 

A. Checklists, start-up documentation, test forms and other commissioning related documentation 
required by contract shall be neatly and legibly completed and provided to the CA via the CC in a 
clear and easily readable condition. 
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B. Required checklists, start-up documentation, test forms and other commissioning related 
documentation shall be provided to the CA via the CC in a timely fashion and according to the 
commissioning and construction schedule. 

 
C. In every case where the Contractor is unable to comply with an item as listed on the checklist or 

form, the Contractor shall immediately notify the CA in writing as to the reasons for non-
compliance. 

 
3.2 ACCESS TO EQUIPMENT AND SYSTEMS 
 

E. The contractor shall provide access to all equipment and systems to be commissioned both during 
construction and after occupancy as necessary.  The contractor shall coordinate with other trades 
to assure that access to commissioned equipment is available to the CA and other trades at the 
proper times and with sufficient duration. 

 
F. The contractor shall provide all ladders, lifts, scaffolding, access doors, removal/installation of 

ceiling tiles and any other materials or activities as necessary to allow the CA to easily access 
equipment and systems. 

 
G. During the commissioning process, the contractor shall coordinate the installation of ceiling tiles 

and other finishes to allow all trades and the CA to perform their work without having to remove 
or reinstall ceiling tiles or other finished work. Note that above-ceiling access is required to 
perform Installation Verification and Functional Performance Testing of systems.  Ceiling tiles 
typically must be in place during Testing and Balancing activities.  Since Testing and Balancing 
may occur between Installation Verification and Functional Performance Testing, some ceiling 
tiles may require multiple removal/reinstallation cycles. 

 
H. In the event that system commissioning is not fully completed after occupancy, the contractor 

shall be responsible for coordinating with the owner for access to the equipment or system for 
testing, back-checking and other commissioning activities.  This requirement shall include 
providing access to equipment as indicated above. 

 
3.3 PRE-STARTUP ACTIVITIES 
 

A. The CA shall develop the preliminary commissioning plan with input from the contractors via the 
CC. 

 
B. As soon as possible after the bid award, approval of submittals and development of the 

preliminary commissioning plan, the CA will conduct an initial commissioning coordination 
meeting with the CA, CC, Contractors, Owner’s Representative and the A/E Team.  The CA will 
explain the commissioning process in detail, and identify specific commissioning related 
responsibilities.  The preliminary commissioning plan shall be provided to the contractors at this 
time.  Due dates will be set at that meeting for the proposed contractor start-up and testing forms 
and procedures, preliminary O&M manuals and other approved submittals needed to complete 
the plan. The final plan will be developed by the CA. 

 
C. The contractor shall be responsible for the liability and safety of conducting tests.  The CC and 

contractor shall review the Functional Performance Test (FPT) documents provided by the CA 
prior to including them in the final commissioning plan.  The contractor is to review preliminary 
and final test procedures to verify that they:   
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1. Will not pose a risk of injury to any personnel. 
2. Will not pose a risk of damage to equipment, structure or any physical element of the 

building. 
3. Will not negate any equipment or system warranties. 
4. Are executable with the personnel and equipment available to the contractor. 

 
D. The contractor shall submit to the CA via the CC preliminary O&M manuals prior to developing 

the start-up and testing plan. 
 

E. The contractor shall submit to the CC the proposed start-up and contractor required testing 
documentation for assembly into the start-up & testing plan by the CA. 

 
F. The CA shall develop the final commissioning plan. 

 
G. Commissioning status meetings shall be scheduled to occur during the construction and closeout 

phase to monitor progress and to help facilitate the commissioning process.  Contractor 
representatives for commissioned systems shall be required to attend these meetings.  Meetings 
will generally be scheduled to occur with scheduled construction or management meetings.  The 
CC shall schedule and coordinate the meetings.  The CA shall lead the meetings and distribute 
minutes for the meetings. 

 
H. Commissioning shall be included in the general construction and Owner’s meetings.  The CC will 

attend these meetings and discuss commissioning related topics there.  Commissioning 
information and issues shall be documented in the meeting minutes. 

 
I.  The CA shall perform periodic site visits during construction to monitor commissioning 

activities.  Any issues identified will be noted on a site observation report. The contractor shall 
review these site reports and make corrections during construction to resolve issues as needed and 
deemed appropriate in consultation with the Owner, CA, and A/E team. 

 
J. The CA shall witness selected equipment start up and testing performed during construction. The 

CC shall keep the CA informed of commissioning activities with regular status reports and 
updates to the commissioning plan, start-up plan and schedules. 

 
3.4 EQUIPMENT INSTALLATION AND START-UP 
 

A. With the assistance of the Commissioning Authority, the contractor shall develop an equipment 
installation and start-up plan to include sample start-up procedures for each equipment type.  
The plan is to be formatted as follows: 

 
1. 3-Ring Binder with transparent slip cover 
2. Binder cover sheet inside slip identifying project and commissioning team members 
3. Index sheet identifying each type of equipment with status of document submittal, the 

start-up schedule, start-ups requiring witness by the CA and start-up status. 
4. Labeled tabs for each equipment section. 

 
The Commissioning Authority shall provide the binder, index and tabs. The contractor shall 
provide the installation and start-up procedures and forms.  The binder shall be maintained by 
the Contractor’s Commissioning Coordinator.  The contractor is responsible for maintaining the 
start-up book in good order and to turn the completed document over to the Commissioning 
Authority at the conclusion of start-up.  If the start-up binder is lost or stolen, it shall be the 
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responsibility of the contractor to recreate the binder and its contents, including re-conducting 
start-up activities if necessary. 

 
B. The contractor shall perform equipment start-up per the approved start-up plan and start-up 

forms.  The contractor shall notify the CA of start-up activities so that they may be witnessed as 
outlined in the start-up plan.  The contractor shall correct issues as they are discovered. The 
contractor shall complete the installation and start-up forms as the work is complete and place 
the fully completed installation and start-up forms in the binder.  Once the start-up activities are 
complete for a given system, the associated System Readiness Checklists shall be complete and 
placed in the appropriate tab section of the binder.  Once the start-up activities are complete 
including the required documentation, the contractor is to submit the start-up binder to the CA 
via the CC. 

 
3.5 SYSTEM READINESS CHECKLISTS (SRC) 
 

A. The contractor shall verify the installation and start-up of each system by completing the 
verification procedures outlined on the System Readiness Checklists.  The contractor shall correct 
issues as they are discovered and submit the successfully completed documentation to the CA via 
the CC.  

B. The CC shall review and sign off on the SRCs prior to submittal to the CA. 

C. The CA shall review the SRCs and supporting documentation from installation and start-up 
activities.  The contractor must have approval from the CA to proceed with testing. 

 
3.6 INSTALLATION VERIFICATION (IV) 
 

A. After the system readiness checklists and start-up documents are received from the Contractor, 
the CA shall conduct an independent installation verification on selected systems.  Discrepancies 
discovered will be reported on the Commissioning Issues List by the CA.  A copy of the issues 
list will be transmitted to the contractor via the CC with a copy to the Owner and Design Team. 

 
B. The contractor shall correct any issues discovered and note the action taken on the issues log and 

return it to the CA via the CC. 
 

C. The CA shall back-check and verify that the issues are resolved prior to proceeding with FPT. 
 
3.7 FUNCTIONAL PERFORMANCE TESTS (FPT) 

 
A. Functional performance testing of commissioned systems shall begin after all critical issues 

discovered during the start-up and installation verification process have been corrected.  The CA 
and Contractor shall conduct functional performance tests on selected systems to verify functional 
performance criteria as outlined in Schedule - B (located at the end of each section on 
commissioned systems) and as required in the Project Documents and approved by the CA in the 
Commissioning Plan.  Discrepancies discovered will be reported on the Commissioning Issues 
List by the CA.  A copy of the issues list will be transmitted to the contractor via the CC.   

B. Functional tests that have excess failure rates or are aborted due to lack of contractor participation 
or scheduling are subject to the back-charging provisions of section 01810. 

C. The control contractor shall make available to the CA a method of interfacing with the control 
system at the building site.  This interface shall be made available regardless of whether or not a 
permanent local work station is specified in the contract documents.  The on-site interface shall 

COMMISSIONING GENERAL REQUIREMENTS 019113-16 
 



TASS COMPLEX  CAMP WILLIAMS 
 
 

be made available from the time of completion of start-up activities until all commissioned 
systems are accepted by the owner.  The control contractor shall also make available to the CA a 
method of remote access to the control system beginning at the time of completion of start-up 
activities and extending for one year after system acceptance.  Remote and local access shall 
include all software, licensing, software keys and anything else required to facilitate full access to 
the system.  The local and remote interfaces shall include all contract required interfaces 
including, but not limited to, all graphics, trends and alarms.  The CA shall be given an account 
with full security access privileges to the system. 

 
3.8 ISSUE CORRECTION 
 

A. Once issues have been identified and assigned to a Contractor on the Commissioning Issues List, 
the Contractor shall be required to investigate and resolve these issues in a timely manner.  After 
correcting issues noted on the Commissioning Issues List, the Contractor shall sign off on each 
issue and return the list to the CA via the CC for initiation of back-checking by the CA. 

B. The CA shall back-check and verify that the issues are resolved.  Excessive back-checking due to 
issues not actually being resolved are subject to the back-charging provisions of section 01810. 

 
3.9 PERFORMANCE PERIOD 
 

A. The CA shall prepare a performance period test plan including measured variables and success 
criteria based on performance characteristics described in the Project Documents.  The CA will 
provide the control contractor with a list of trend log definitions based on the performance period 
test plan included in the Commissioning Plan. 

 
B. The Contractor will review the performance period test plan and set up the trend log definitions.   

The trending shall be provided by the contractor in both a text and graphic format with related 
system parameters grouped together for easy comparison.  If DDC system resident memory is 
limited or there are other issues with the trending requirements, the Contractor will work with the 
CA to redefine the test plan. 

 
C. The performance period will commence within one week of the final functional tests and run for a 

minimum of 14 days.  A similar performance period may be required for seasonal testing. If 
failures are encountered, the performance period shall be aborted.  After corrections are made, the 
performance period shall be re-started at day one. 

 
3.10 PROJECT CLOSEOUT 
 

A. Post construction contractor responsibilities include completion and submission of the Project 
Closeout Checklist for each commissioned system to the CA for verification of completing 
contracted obligations for the owner.  Project closeout requirements, tracking sheet and checklists 
are included in Schedule C located at the end of this section. 

 
B. Training on related systems and equipment operation and maintenance shall only be scheduled to 

commence after functional testing is satisfactorily completed, O&M manuals have been delivered 
and approved, and systems are verified to be 100% complete and functional.  Each Contractor is 
responsible to provide a topical outline of the subjects to be covered in the training session(s), the 
expected length of time for the training sessions, and a brief resume listing the qualifications of the 
proposed training presenters.  The CC is responsible for developing the training plan with input 
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from the contractor and directing any video taping efforts.  The CC is responsible for coordinating 
training with the Owner and CA and to verify execution of the training plan. 

 
C. Upon request, the Contractor is responsible for providing the CA with copies of the balancing 

reports, as-built drawings and O&M manuals relevant to the systems commissioned.  The CA will 
review this material for compliance with Project Documents and will note and report issues for 
resolution by the responsible party. 

 
D. Upon completion of commissioning activities the CA will prepare and submit to the owner the 

Final Commissioning Report detailing the commissioning plan and commissioning activities and 
recommending acceptance to the Owner.  The CC will support this effort by coordinating the 
contractor provided documentation. 

 
3.11 OFF-SEASON TESTING 
 

A. Seasonal testing is required to demonstrate the systems ability to meet design conditions associated 
with seasonal extremes, typically peak heating and peak cooling conditions.  Seasonal testing 
activities are outlined in Schedule - B located at the end of this section. 

B. Seasonal testing may also be required when ambient conditions will not support the operation of 
specific equipment. 

C. Seasonal testing is required to demonstrate the performance for a fully occupied building or 
portion of the building as well as for systems that are occupancy sensitive. 

D. The Contractor shall provide labor and material for seasonal testing and make corrections to any 
Contractor related issues discovered. 

3.12 NEAR-WARRANTY-END REVIEW 
 

A. Within two months prior to the end of warranty on commissioned systems, the contractor shall 
participate in a review of the commissioned systems with the owner, design team and the CA to 
identify any operational and outstanding issues. 

B. The review shall consist of a meeting on site with the contractor and appropriate sub contractors 
with follow up testing and verification by the contractor. 

C. A list of issues will be developed by the owner and CA. Once issues have been identified, the 
Contractor shall investigate, test and inspect systems to identify and resolve warranty issues in a 
timely manner.  After correcting warranty issues noted on the Near-Warranty-End Issues List, the 
Contractor shall sign off on each issue and return the list to the CA for back-checking by the CA 
prior to the end of warranty.  

D. The Contractor shall ensure the cooperation of appropriate sub contractors in any follow-up 
meetings, testing, inspections and investigation regarding warranty issues and in resolving, prior 
to the end of the warranty, any warranty issues discovered. 

E. Issues identified in this review will remain warranty items until satisfactory completion, even if 
the warranty period expires during the review and correction period. 

 
END OF SECTION 019113 
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SELECTIVE STRUCTURE DEMOLITION 024119 - 1

SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

B. See Division 01 Section "Construction Waste Management and Disposal" for disposal of 
demolished materials. 

C. See Division 31 Section "Site Clearing" for site clearing and removal of above- and below-
grade improvements. 

1.2 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to 
Owner ready for reuse. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 
reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.3 SUBMITTALS 

A. Schedule of Selective Demolition Activities:  Indicate detailed sequence of selective demolition 
and removal work, with starting and ending dates for each activity, interruption of utility 
services, use of elevator and stairs, and locations of temporary partitions and means of egress. 

B. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

1. Comply with submittal requirements in Division 01 Section "Construction Waste 
Management and Disposal." 
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1.4 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 
similar in material and extent to that indicated for this Project. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 

1.5 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. Existing baseball field, backstops, dugouts, fences, etc. 

b. Existing road through site. 

c. Existing site light fixtures along road. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 
1. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.  Owner will remove hazardous materials under 
a separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1.6 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during selective demolition, by methods and with materials so as not to void existing warranties. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Inventory and record the condition of items to be removed and reinstalled and items to be 
removed and salvaged. 

C. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 
against damage during selective demolition operations. 

B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility 
services and mechanical/electrical systems serving areas to be selectively demolished. 

1. Arrange to shut off indicated utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, before 

proceeding with selective demolition provide temporary services/systems that bypass 
area of selective demolition and that maintain continuity of services/systems to other 
parts of building. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

3.3 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Comply with requirements for access and protection specified in Division 01 Section 
"Temporary Facilities and Controls." 

B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 
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3.4 SELECTIVE DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations.  Maintain portable fire-suppression 
devices during flame-cutting operations. 

4. Locate selective demolition equipment and remove debris and materials so as not to 
impose excessive loads on supporting walls, floors, or framing. 

5. Dispose of demolished items and materials promptly. 

B. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 
equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

D. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition.  When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and reinstalled in their original locations 
after selective demolition operations are complete. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project site 
and legally dispose of them in an EPA-approved landfill. 
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1. Comply with requirements specified in Division 01 Section "Construction Waste 
Management and Disposal." 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes cast-in-place concrete, including:   

1. Formwork. 
2. Reinforcement. 
3. Concrete Materials. 
4. Mixture Design. 
5. Placement Procedures. 
6. Finishes. 
7. Detectable Warning Panels. 

B. See Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade. 

1.2 SUBMITTALS 

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

B. Design Mixtures:  For each concrete mixture. 

C. Shop Drawings:  For steel reinforcement. 

D. Material certificates and test reports. 

E. Shop drawings, material certificates and product information for Detectable Warning Panels. 

1.3 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. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

3. Preinstallation Conference:  Conduct conference at Project site.  
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1.4 WARRANTY – DETECTABLE WARNING PANELS 

A. Special Manufacturer's Warranty:  Manufacturer's standard limited warranty in which the 
manufacturer agrees to repair or replace panels that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

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

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

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice." 

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 I Supplement with the following: 

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

B. Normal-Weight Aggregates:  ASTM C 33, graded, 1-1/2-inch (38-mm) nominal maximum 
coarse-aggregate size. 

1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

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

D. Air-Entraining Admixture:  ASTM C 260. 
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E. 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. 

F. Synthetic Fiber:  Monofilament or fibrillated polypropylene fibers engineered and designed for 
use in concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches (13 to 
38 mm) long. 

2.4 VAPOR RETARDERS 

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

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

C. Plastic Vapor Retarder:  ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less 
than 10 mils (0.25 mm) thick.  Include manufacturer's recommended adhesive or pressure-
sensitive joint tape. 

2.5 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. 

CAST-IN-PLACE CONCRETE 033000 - 3



TASS COMPLEX  CAMP WILLIAMS 
 

G. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

H. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber 
or ASTM D 1752, cork or self-expanding cork. 

2.7 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. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi (27.6 MPa) at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50 . 
3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm). 
4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

(38-mm) nominal maximum aggregate size. 
5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) 

nominal maximum aggregate size. 
6. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 

2.8 FABRICATING REINFORCEMENT 

A. 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 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) 
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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. Chamfer  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 DETECTABLE WARNING PANELS 

A. Set panels in accordance with the manufacturer’s written installation procedures and in 
compliance with the applicable industry and government standards. 

B. Place panels flush with surface of concrete slabs. 

C. Clean panels of concrete and other material staining. 

3.4 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 
and manufacturer's written instructions. 
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1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.5 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. 

3.6 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. 

3.7 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. 
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3.8 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. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish. 

C. 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. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Scrub grout into voids and remove excess grout.  When grout whitens, 
rub surface with clean burlap and keep surface damp by fog spray for at least 36 hours. 

3. 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. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.9 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 1 direction. 

1. Apply scratch finish to surfaces to receive mortar setting beds for bonded cementitious 
floor finishes. 
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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  exposed to view orto be covered with resilient flooring, 
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot- (3.05-m-) long straightedge resting on 2 high spots and 
placed anywhere on the surface does not exceed 1/4 inch (6 mm). 

D. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces  where ceramic or quarry 
tile is to be installed by either thickset or thin-set method.  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 platforms, steps, and ramps, and 
elsewhere as indicated. 

3.10 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 Curing:  Keep surfaces continuously moist for not less than seven days. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Cure for not less 
than seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

a. After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound will not interfere 
with bonding of floor covering used on Project. 
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4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.11 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. 

3.12 FIELD QUALITY CONTROL 

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

1. Testing Services:  Tests shall be performed according to ACI 301. 

END OF SECTION 033000 
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SECTION 034100 - PRECAST STRUCTURAL CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes precast structural concrete. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design precast structural concrete, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

B. Structural Performance:  Precast structural concrete units and connections shall withstand 
design loads indicated within limits and under conditions indicated. 

1. Fire-Resistance Rating:  Select material and minimum thicknesses to provide indicated 
fire rating. 

1.3 SUBMITTALS 

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

B. Design Mixtures:  For each precast concrete mixture. 

C. Shop Drawings:  Include member locations, plans, elevations, dimensions, shapes and sections, 
openings, support conditions, and types of reinforcement, including special reinforcement.  
Detail fabrication and installation of precast structural concrete units. 

D. Delegated-Design Submittal:  For precast structural concrete indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

E. Qualification Data:  For fabricator. 

F. Welding certificates. 

G. Material certificates. 

H. Material test reports. 

I. Source quality-control reports. 

J. Field quality-control reports. 
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1.4 QUALITY ASSURANCE 

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

1. Participates in PCI's Plant Certification program at time of bidding and is designated a 
PCI-certified plant as follows: 

a. Group C, Category C1 - Precast Concrete Products (no prestressed reinforcement), 
Category C2 - Prestressed Hollowcore and Repetitively Produced Products, 
Category C3 - Prestressed Straight Strand Structural Members, Category C4 - 
Prestressed Deflected Strand Structural Members. 

B. Design Standards:  Comply with ACI 318 (ACI 318M) and design recommendations in 
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable to types 
of precast structural 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 116, "Manual for Quality Control for Plants and Production of Structural Precast 
Concrete Products." 

D. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D.1.1M, "Structural Welding Code - Steel." 
2. AWS D1.4, "Structural Welding Code - Reinforcing Steel." 

E. Fire-Resistance Calculations:  Where indicated, provide precast structural concrete units whose 
fire resistance meets the prescriptive requirements of authorities having jurisdiction or has been 
calculated according to PCI MNL 124, "Design for Fire Resistance of Precast Prestressed 
Concrete," and is acceptable to authorities having jurisdiction. 

F. Preinstallation Conference:  Conduct conference at Project site . 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Support units during shipment on nonstaining shock-absorbing material in same position as 
during storage. 

B. Store units with adequate bracing and protect units to prevent contact with soil, to prevent 
staining, and to prevent cracking, distortion, warping or other physical damage. 

C. Lift and support units only at designated points shown on Shop Drawings. 

1.6 COORDINATION 

A. Furnish loose connection hardware and anchorage items to be embedded in or attached to other 
construction before starting that Work.  Provide locations, setting diagrams, templates, 
instructions, and directions, as required, for installation. 
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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. 

C. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60 
(Grade 420), or ASTM A 706/A 706M, deformed bars, assembled with clips. 

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

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

F. 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 116. 

2.2 PRESTRESSING TENDONS 

A. Strand:  ASTM A 416/A 416M, Grade 270 (Grade 1860), uncoated, 7-wire, low-relaxation 
strand. 

2.3 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type III, gray, unless otherwise indicated. 

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 116, 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. 

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

E. 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. 
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2.4 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 116. 

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

D. Malleable-Iron Castings:  ASTM A 47/A 47M. 

E. Carbon-Steel Castings:  ASTM A 27/A 27M, Grade 60-30 (Grade 415-205). 

F. High-Strength, Low-Alloy Structural Steel:  ASTM A 572/A 572M. 

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

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

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

J. 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. 

K. High-Strength Bolts and Nuts:  ASTM A 325 (ASTM A 325M) or ASTM A 490 
(ASTM A 490M), Type 1, heavy hex steel structural bolts; heavy hex carbon-steel nuts, 
ASTM A 563 (ASTM A 563M); and hardened carbon-steel washers, ASTM F 436 
(ASTM F 436M). 

1. Do not zinc coat ASTM A 490 (ASTM A 490M) bolts. 

L. 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-21035B or SSPC-
Paint 20. 

M. Shop-Primed Finish:  Prepare surfaces of nongalvanized-steel items, except those surfaces to be 
embedded in concrete, according to requirements in SSPC-SP 3, and shop apply lead- and 
chromate-free, rust-inhibitive primer, complying with performance requirements in MPI 79 
according to SSPC-PA 1. 

2.5 BEARING PADS 

A. Provide bearing pads for precast structural concrete units as recommended by precast fabricator 
for application. 
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2.6 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. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing 
and water-reducing agents, complying with ASTM C 1107, Grade A for drypack and Grades B 
and C for flowable grout and of consistency suitable for application within a 30-minute working 
time. 

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

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures for each type of precast concrete required. 

1. Limit use of fly ash to 25 percent replacement of portland cement by weight and 
granulated blast-furnace slag to 40 percent of portland cement by weight; 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 precast structural 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 116 when tested according to ASTM C 1218/C 1218M. 

D. Normal-Weight Concrete Mixtures:  Proportion 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. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 

E. Water Absorption:  6 percent by weight or 14 percent by volume, tested according to 
PCI MNL 116. 

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 116. 

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

H. Concrete Mix Adjustments:  Concrete mix design adjustments may be proposed if 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant. 
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2.8 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 precast structural concrete units to 
supporting and adjacent construction. 

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

D. Cast-in openings larger than 10 inches (250 mm) in any dimension.  Do not drill or cut openings 
or prestressing strand without Architect's approval. 

E. Reinforcement:  Comply with recommendations in PCI MNL 116 for fabricating, placing, and 
supporting reinforcement. 

F. Reinforce precast structural concrete units to resist handling, transportation, and erection 
stresses. 

G. Prestress tendons for precast structural concrete units by either pretensioning or post-tensioning 
methods.  Comply with PCI MNL 116. 

H. Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing, 
transporting, and placing concrete.  After concrete batching, no additional water may be added. 

I. Place concrete in a continuous operation to prevent seams or planes of weakness from forming 
in precast concrete units. 

J. 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 116. 

K. Comply with ACI 306.1 procedures for cold-weather concrete placement. 

L. Comply with PCI MNL 116 procedures for hot-weather concrete placement. 

M. Identify pickup points of precast structural concrete units and orientation in structure with 
permanent markings, complying with markings indicated on Shop Drawings.  Imprint or 
permanently mark casting date on each precast structural concrete unit on a surface that will not 
show in finished structure. 

N. Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat 
or by accelerated heat curing using low-pressure live steam or radiant heat and moisture.  Cure 
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units until compressive strength is high enough to ensure that stripping does not have an effect 
on performance or appearance of final product. 

O. Discard and replace precast structural concrete units that do not comply with requirements, 
including structural, manufacturing tolerance, and appearance, unless repairs meet requirements 
in PCI MNL 116 and meet Architect's approval. 

2.9 FABRICATION TOLERANCES 

A. Fabricate precast structural concrete units straight and true to size and shape with exposed edges 
and corners precise and true so each finished unit complies with PCI MNL 116 product 
dimension tolerances. 

2.10 COMMERCIAL FINISHES 

A. Commercial Grade:  Remove fins and large protrusions and fill large holes.  Rub or grind 
ragged edges.  Faces must have true, well-defined surfaces.  Air holes, water marks, and color 
variations are permitted.  Limit form joint offsets to 3/16 inch (5 mm). 

B. Standard Grade:  Normal plant-run finish produced in molds that impart a smooth finish to 
concrete.  Surface holes smaller than 1/2 inch (13 mm) caused by air bubbles, normal color 
variations, form joint marks, and minor chips and spalls are permitted.  Fill air holes greater 
than 1/4 inch (6 mm) in width that occur more than once per 2 sq. in (1300 sq. mm).  Major or 
unsightly imperfections, honeycombs, or structural defects are not permitted.  Limit joint offsets 
to 1/8 inch (3 mm). 

C. Grade B Finish:  Fill air pockets and holes larger than 1/4 inch (6 mm) in diameter with sand-
cement paste matching color of adjacent surfaces.  Fill air holes greater than 1/8 inch (3 mm) in 
width that occur more than once per 2 sq. in. (1300 sq. mm).  Grind smooth form offsets or fins 
larger than 1/8 inch (3 mm).  Repair surface blemishes due to holes or dents in molds.  
Discoloration at form joints is permitted. 

D. Grade A Finish:  Fill surface blemishes with the exception of air holes 1/16 inch (1.6 mm) in 
width or smaller, and form marks where the surface deviation is less than 1/16 inch (1.6 mm).  
Float apply a neat cement-paste coating to exposed surfaces.  Rub dried paste coat with burlap 
to remove loose particles.  Discoloration at form joints is permitted.  Grind smooth all form 
joints. 

E. Screed or float finish unformed surfaces.  Strike off and consolidate concrete with vibrating 
screeds to a uniform finish.  Hand screed at projections.  Normal color variations, minor 
indentations, minor chips, and spalls are permitted.  Major imperfections, honeycombing, or 
defects are not permitted. 

F. Smooth, steel trowel finish unformed surfaces.  Consolidate concrete, bring to proper level with 
straightedge, float, and trowel to a smooth, uniform finish. 

G. Apply roughened surface finish according to ACI 318 (ACI 318M) to precast concrete units that 
will receive concrete topping after installation. 
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2.11 SOURCE QUALITY CONTROL 

A. Testing:  Test and inspect precast structural concrete according to PCI MNL 116 requirements. 

B. Defective Units:  Discard and replace precast structural concrete units that do not comply with 
requirements, including strength, manufacturing tolerances, and color and texture range.  
Chipped, spalled, or cracked units may be repaired, subject to Architect's approval.  Architect 
reserves the right to reject precast units that do not match approved samples, sample panels, and 
mockups. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

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

B. Erect precast structural concrete level, plumb, and square within specified allowable tolerances.  
Provide temporary structural framing, supports, and bracing as required to maintain position, 
stability, and alignment of units until permanent connection. 

1. Maintain horizontal and vertical joint alignment and uniform joint width as erection 
progresses. 

2. Remove projecting lifting devices and grout fill voids within recessed lifting devices 
flush with surface of adjacent precast surfaces when recess is exposed. 

3. For hollow-core slab voids used as electrical raceways or mechanical ducts, align voids 
between units and tape butt joint at end of slabs. 

C. Connect precast structural 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. Field cutting of precast units is not permitted without approval of the Architect. 

E. Fasteners:  Do not use drilled or powder-actuated fasteners for attaching accessory items to 
precast, prestressed concrete units. 

F. 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. 

G. At bolted connections, use lock washers, tack welding, or other approved means to prevent 
loosening of nuts after final adjustment. 

H. Grouting:  Grout connections and joints and open spaces at keyways, connections, and joints 
where required or indicated on Shop Drawings.  Retain grout in place until hard enough to 
support itself.  Pack spaces with stiff grout material, tamping until voids are completely filled. 
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3.2 ERECTION TOLERANCES 

A. Erect precast structural concrete units level, plumb, square, true, and in alignment without 
exceeding the noncumulative erection tolerances of PCI MNL 135. 

B. Minimize variations between adjacent slab members by jacking, loading, or other method 
recommended by fabricator and approved by Architect. 

3.3 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following 
special inspections: 

1. Erection of precast structural concrete members. 

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

C. Field welds will be visually inspected and nondestructive tested according to ASTM E 165 or 
ASTM E 709.  High-strength bolted connections will be subject to inspections. 

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

E. Repair or remove and replace work where tests and inspections indicate that it does not comply 
with specified requirements. 

F. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

G. Prepare test and inspection reports. 

3.4 REPAIRS 

A. Repair precast structural concrete units if permitted by Architect. 

1. Repairs may be permitted if structural adequacy, serviceability, durability, and 
appearance of units has not been impaired. 

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 precast structural concrete units that cannot be repaired or when 
repairs do not comply with requirements as determined by Architect. 
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3.5 CLEANING 

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

B. 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 
written 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 034100 
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SECTION 034500 - PRECAST ARCHITECTURAL CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Architectural precast concrete cladding and load-bearing units. 

1.2 DEFINITION 

A. Design Reference Sample:  Sample of approved architectural precast concrete color, finish and 
texture, preapproved by Architect. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide architectural precast concrete units and connections capable of 
withstanding the following design loads within limits and under conditions indicated: 

1. Loads:  As indicated. 

1.4 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. 
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F. Material test reports:  For aggregates. 

G. Material Certificates:  Signed by manufacturers: 

H. Field quality-control test and special inspection reports. 

1.5 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. 

1. Participates in PCI's plant certification program at time of bidding and is designated a 
PCI-certified plant for Group A, Category A1 - Architectural Cladding and Load Bearing 
Units. 

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. Calculated Fire-Test-Response Characteristics:  Where indicated, provide architectural precast 
concrete units whose fire resistance has been calculated according to PCI MNL 124, "Design 
for Fire Resistance of Precast Prestressed Concrete," and is acceptable to authorities having 
jurisdiction. 

F. Sample Panels:  After sample approval and before fabricating architectural precast concrete 
units, produce a minimum of 2sample 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. 

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

F. Prestressing Strand:  ASTM A 416/A 416M, Grade 270 (Grade 1860), uncoated, 7-wire, low-
relaxation strand. 

1. Coat unbonded post-tensioning strand with corrosion inhibitor passing ASTM D 1743 
and sheath with polypropylene tendon sheathing.  Include anchorage devices and coupler 
assemblies. 

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:  To match design reference sample. 

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. 
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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. Malleable Iron Castings:  ASTM A 47/A 47M. 

E. Carbon-Steel Castings:  ASTM A 27/A 27M, Grade 60-30 (Grade 415-205). 

F. High-Strength, Low-Alloy Structural Steel:  ASTM A 572/A 572M. 

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

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

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

J. 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. 

K. High-Strength Bolts and Nuts:  ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel 
structural bolts; heavy hex carbon-steel nuts, ASTM A 563 (ASTM A 563M); and hardened 
carbon-steel washers, ASTM F 436 (ASTM F 436M). 

L. 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. 

M. Shop-Primed Finish:  Prepare surfaces of nongalvanized steel items, except those surfaces to be 
embedded in concrete, according to requirements in SSPC-SP 3 and shop-apply lead- and 
chromate-free, rust-inhibitive primer, complying with performance requirements in MPI 79 
according to SSPC-PA 1. 

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. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing 
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and water-reducing agents, complying with ASTM C 1107, Grade A for drypack and Grades B 
and C for flowable grout and of consistency suitable for application within a 30-minute working 
time. 

C. 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. 
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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. Prestress tendons for architectural precast concrete units by either pretensioning or post-
tensioning methods.  Comply with PCI MNL 117. 

G. 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. 

H. 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. 

I. Place concrete in a continuous operation to prevent seams or planes of weakness from forming 
in precast concrete units. 

1. Place backup concrete mixture to ensure bond with face-mixture concrete. 

J. 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." 

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

L. Identify pickup points of architectural precast concrete units and orientation in structure with 
permanent markings, complying with markings indicated on Shop Drawings.  Imprint or 
permanently mark casting date on each architectural precast concrete unit on a surface that will 
not show in finished structure. 

M. 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. 

N. 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. 
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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 design reference sample and as follows: 

1. Design Reference Sample:  Match architectural precast concrete panels on the Readiness 
Center of Camp Williams.  Field verify. 

2. PCI's "Architectural Precast Concrete - Color and Texture Selection Guide," of plate 
numbers indicated. 

3. As-Cast Surface Finish:  Provide surfaces free of pockets, sand streaks, and honeycombs. 
4. Textured-Surface Finish:  Impart by form liners or inserts to provide surfaces free of 

pockets, streaks, and honeycombs, with uniform color and texture. 
5. Bushhammer Finish:  Use power or hand tools to remove matrix and fracture coarse 

aggregates. 
6. Exposed-Aggregate Finish:  Use chemical retarding agents applied to concrete forms and 

washing and brushing procedures to expose aggregate and surrounding matrix surfaces 
after form removal. 

7. Abrasive-Blast Finish:  Use abrasive grit, equipment, application techniques, and 
cleaning procedures to expose aggregate and surrounding matrix surfaces. 

8. Acid-Etched Finish:  Use acid and hot-water solution, equipment, application techniques, 
and cleaning procedures to expose aggregate and surrounding matrix surfaces.  Protect 
hardware, connections, and insulation from acid attach. 

9. Honed Finish:  Use continuous mechanical abrasion with fine grit, followed by filling and 
rubbing procedures. 

10. Polished Finish:  Use continuous mechanical abrasion with fine grit, followed by filling 
and rubbing procedures. 

11. Sand-Embedment Finish:  Use selected stones placed in a sand bed in bottom of mold, 
with sand removed after curing. 

B. Finish exposed top, bottom, and back 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." 
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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. 

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. Field welds will be subject to visual inspections and nondestructive testing according to 
ASTM E 165 or ASTM E 709.  High-strength bolted connections will be subject to inspections. 
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D. Testing agency will report test results promptly and in writing to Contractor and Architect. 

E. Repair or remove and replace work where tests and inspections indicate that it does not comply 
with specified requirements. 

F. 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 034500 
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 SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes unit masonry assemblies consisting of the following: 

1. Concrete masonry units (CMUs). 
2. Decorative concrete masonry units. 
3. Face brick. 
4. Glass Block. 

B. See Division 05 Section "Metal Fabrications" for furnishing steel lintels and shelf angles for 
unit masonry. 

C. See Division 07 Section "Sheet Metal Flashing and Trim" for furnishing manufactured reglets 
installed in masonry joints for metal flashing. 

1.2 SUBMITTALS 

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

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

C. Samples for each type and color of exposed masonry units and colored mortars. 

D. Material Certificates:  For each type of product indicated.  Include statements of material 
properties indicating compliance with requirements including compliance with standards and 
type designations within standards. 

1. For masonry units include material test reports substantiating compliance with 
requirements. 

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

1.3 QUALITY ASSURANCE 

A. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those 
of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and 
inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable 
to authorities having jurisdiction. 
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B. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 
demonstrate aesthetic effects. 

1. Build sample panels for each type of exposed unit masonry construction  in sizes 
approximately 48 inches (1200 mm) long by 48 inches (1200 mm) high. 

1.4 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 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 COLORS, TEXTURES, AND PATTERNS 

A. Exposed Masonry Units: Match brick of existing Readiness Center at Camp Williams. 

B. Exposed Concrete Masonry Units:  As selected from manufacturer's full range. 

2.3 CONCRETE MASONRY UNITS (CMUs) 

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

B. Concrete Masonry Units:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of 2150 psi (14.8 MPa). 

2. Weight Classification:   Normal weight. 
3. Pattern and Texture for Decorative Units: 

a. Standard pattern, standard finish. 
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C. Decorative Concrete Masonry Units:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of 2150 psi (14.8 MPa). 

2. Weight Classification:  Normal weight. 
3. Pattern and Texture for Decorative Units: 

a. Standard pattern, ground finish. 
b. Single vertical score, ground finish. 
c. Standard pattern, split-face finish. 

2.4  MASONRY LINTELS 

A. General:  Provide masonry lintels complying with requirements below. 

B. Masonry Lintels:  Made from bond beam concrete masonry units with reinforcing bars placed as 
indicated and filled with coarse grout. 

2.5 BRICK 

A. General:  Provide shapes indicated and as follows: 

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. 

B. Face Brick:  ASTM C 216, Grade  MW or SW, Type FBX. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of  4400 psi (30.3 MPa) 8000 psi (55.2 MPa) . 

2. Initial Rate of Absorption:  Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when 
tested per ASTM C 67. 

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

4. 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). 

5. Size (Actual Dimensions):  3-5/8 inches (92 mm) wide by 3-5/8 inches (92 mm) high by 
15-5/8 inches (397 mm) long  (match existing on Readiness Center). 

2.6 GLASS BLOCK 

A. Hollow Glass Block: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Fidenza Vetraria SpA.  
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b. K.I.G. 
c. Mulia. 
d. Nippon Electric Glass Co., Ltd. 
e. Oberland Glas AG, Bauglas Div.; Solaris Glasstein. 
f. Pittsburgh Corning Corporation. 
g. J. Weck GmbH. 

2. Glass Color:  Match samples As selected from manufacturer's full range. 
3. Pattern:  Smooth, undistorted inner and outer faces. 
4. Edge-Coating Color:  As selected from manufacturer's full range. 
5. Unit Sizes:  8” x 8” x 4”. 

2.7 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather 
construction. 

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

C. Masonry Cement:  ASTM C 91. 

1. Available Products: 

a. Capital Materials Corporation; Flamingo Color Masonry Cement. 
b. Essroc, Italcementi Group; Brixment or Velvet. 
c. Holcim (US) Inc.; Mortamix Masonry Cement. 
d. Lafarge North America Inc.; Magnolia Masonry Cement. 
e. Lehigh Cement Company; Lehigh Masonry Cement. 
f. National Cement Company, Inc.; Coosa Masonry Cement. 

D. Mortar Pigments:  Iron oxides and chromium oxides, compounded for use in mortar mixes.  Use 
only pigments with a record of satisfactory performance in masonry mortar. 

1. Available Products: 

a. Bayer Corporation, Industrial Chemicals Div.; Bayferrox Iron Oxide Pigments. 
b. Davis Colors; True Tone Mortar Colors. 
c. Solomon Grind-Chem Services, Inc.; SGS Mortar Colors. 

E. Colored Cement Product:  Packaged blend made from portland cement and lime ormasonry 
cement and mortar pigments, all complying with specified requirements, and containing no 
other ingredients. 

1. Formulate blend as required to produce color indicated or, if not indicated, as selected 
from manufacturer's standard colors. 

2. Available Products: 

a. Colored Portland Cement-Lime Mix: 
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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. 
4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement. 

b. Colored Masonry Cement: 

1) Capital Materials Corporation; Flamingo Color Masonry Cement. 
2) Essroc, Italcementi Group; Brixment-in-Color. 
3) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement. 
4) Lafarge North America Inc.; Florida Custom Color Masonry or Magnolia 

Masonry Cement. 
5) Lehigh Cement Company; Lehigh Custom Color Masonry Cement. 
6) National Cement Company, Inc.; Coosa Masonry Cement. 

F. Aggregate for Mortar:  ASTM C 144. 

1. For joints less than 1/4 inch (6.5 mm) thick, use aggregate graded with 100 percent 
passing the No. 16 (1.18-mm) sieve. 

2. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce 
required mortar color. 

G. Aggregate for Grout:  ASTM C 404. 

H. Epoxy Pointing Mortar:  ASTM C 395, epoxy-resin-based material formulated for use as 
pointing mortar for structural-clay tile facing units. 

I. 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. Available Products: 

a. Addiment Incorporated; Mortar Kick. 
b. Euclid Chemical Company (The); Accelguard 80. 
c. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Morset. 
d. Sonneborn, Div. of ChemRex; Trimix-NCA. 

J. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with 
concrete masonry units, containing integral water repellent by same manufacturer. 

1. Available Products: 

a. Addiment Incorporated; Mortar Tite. 
b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Dry-Block 

Mortar Admixture. 
c. Master Builders, Inc.; Color Cure Mortar Admix or Rheomix Rheopel. 

K. Water:  Potable. 
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2.8 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:  ASTM A 951; mill galvanized, carbon-steel wire for interior 
walls and hot-dip galvanized, carbon-steel wire for exterior walls. 

1. Wire Size for Side Rods:  W1.7 or 0.148-inch (3.8-mm) diameter. 
2. Wire Size for Cross Rods:  W1.7 or 0.148-inch (3.8-mm) diameter. 
3. Wire Size for Veneer Ties:  W1.7 or 0.148-inch (3.8-mm) diameter. 
4. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c. 
5. Single-Wythe Masonry:  Either ladder or truss type with single pair of side rods. 
6. Multiwythe Masonry: 

a. Truss type with 1 side rod at each face shell of hollow masonry units more than 4 
inches (100 mm) in width, plus 1 side rod at each wythe of masonry 4 inches (100 
mm) or less in width. 

b. Tab type, with 1 side rod at each face shell of backing wythe and with rectangular 
tabs sized to extend at least halfway through facing wythe but with at least 5/8-inch 
(16-mm) cover on outside face. 

c. Adjustable (two-piece) type, with one side rod at each face shell of backing wythe 
and with ties that extend into facing wythe.  Ties engage eyes or slots in 
reinforcement and extend at least halfway through facing wythe but with at least 
5/8-inch (16-mm) cover on outside face. Ties have hooks or clips to engage a 
continuous wire in the facing wythe. 

2.9 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing:  Provide metal flashing, where flashing is exposed or partly exposed and where 
indicated, complying with Division 07 Section "Sheet Metal Flashing and Trim." 

1. Metal Drip Edges:  Fabricate from stainless steel.  Extend at least 3 inches (75 mm) into 
wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees and 
hemmed. 

2. Metal Flashing Terminations:  Fabricate from stainless steel.  Extend at least 3 inches (75 
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 3/8 inch (10 mm) to form a stop for 
retaining sealant backer rod. 

3. Metal Expansion-Joint Strips:  Fabricate from stainless steel to shapes indicated. 

B. Flexible Flashing:  For flashing not exposed to the exterior, use the following, unless otherwise 
indicated: 

1. Copper-Laminated Flashing:  5-oz./sq. ft. (1.5-kg/sq. m) copper sheet bonded with 
asphalt between 2 layers of glass-fiber cloth. 

a. Available Products: 

1) Advanced Building Products Inc.; Copper Fabric Flashing. 
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2) AFCO Products Inc.; Copper Fabric. 
3) Hohmann & Barnard, Inc.; H & B C-Fab Flashing. 
4) Phoenix Building Products; Type FCC-Fabric Covered Copper. 
5) Polytite Manufacturing Corp.; Copper Fabric Flashing. 
6) Sandell Manufacturing Co., Inc.; Copper Fabric Flashing. 
7) York Manufacturing, Inc.; York Copper Fabric Flashing. 

2. 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 (0.8 mm). 

a. Available Products: 

1) Advanced Building Products Inc.; Peel-N-Seal. 
2) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing. 
3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier-44. 
4) Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Perm-A-

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

Flashing. 
6) Hohmann & Barnard, Inc.; Textroflash. 
7) Polyguard Products, Inc.; Polyguard 300. 
8) Polytite Manufacturing Corp.; Poly-Barrier Self-Adhering Wall Flashing. 
9) Williams Products, Inc.; Everlastic MF-40. 

3. Elastomeric Thermoplastic Flashing:  Composite flashing product consisting of a 
polyester-reinforced ethylene interpolymer alloy 0.025 inch (0.6 mm) thick, with a 0.015-
inch- (0.4-mm-) thick coating of rubberized-asphalt adhesive. 

a. Available Products: 

1) Hyload, Inc.; Hyload Cloaked Flashing System. 

4. EPDM Flashing:  Sheet flashing product made from ethylene-propylene-diene 
terpolymer, complying with ASTM D 4637, 0.040 inch (1.0 mm) thick. 

a. Available Products: 

1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM Thru-Wall 
Flashing. 

2) Firestone Building Products; FlashGuard. 
3) Heckmann Building Products Inc.; No. 81 EPDM 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. 
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2.10 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. 

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. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 
by 38 by 89 mm) long. 

2. 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. Available Products: 

1) Advanced Building Products Inc.; Mortar Maze weep vent. 
2) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents. 
3) Heckmann Building Products Inc.; No. 85 Cell Vent. 
4) Hohmann & Barnard, Inc.; Quadro-Vent. 
5) Wire-Bond; Cell Vent. 

3. 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. Available Products: 

1) Mortar Net USA, Ltd.; Mortar Net Weep Vents. 

E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity. 

1. Provide one of the following configurations: 

a. Strips, full-depth of cavity and 10 inches (250 mm) wide, with dovetail shaped 
notches 7 inches (175 mm) deep. 

b. Strips, not less than 1-1/2 inches (38 mm) thick and 10 inches (250 mm) wide, 
with dimpled surface designed to catch mortar droppings and prevent weep holes 
from being clogged with mortar. 

c. Sheets or strips full depth of cavity and installed to full height of cavity. 

2. Available Products: 
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a. Advanced Building Products Inc.; Mortar Break. 
b. Archovations, Inc.; CavClear Masonry Mat. 
c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop. 
d. Mortar Net USA, Ltd.; Mortar Net. 

2.11 INSULATION 

A. Loose-Granular Fill Insulation:  Perlite complying with ASTM C 549, Type II (surface treated 
for water repellency and limited moisture absorption) or Type IV (surface treated for water 
repellency and to limit dust generation). 

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, closed-cell product extruded 
with an integral skin. 

2.12 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains from new masonry without damaging masonry.  Use product approved for 
intended use by cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Manufacturers: 

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

2.13 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Limit cementitious materials in mortar for exterior masonry to portland cement and lime. 
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Property Specification. 

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 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. 
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E. Grout for Unit Masonry:  Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 

2. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to 
ASTM C 143/C 143M. 

F. Epoxy Pointing Mortar:  Mix epoxy pointing mortar to comply with mortar manufacturer's 
written instructions. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible.  If cutting is required, 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. 

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. 

D. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following: 

1. 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. 

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. 

3.2 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. 
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D. Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated. 

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

3.3 MORTAR BEDDING AND JOINTING 

A. Lay hollow concrete masonry units 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. 

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.  

1. Rake joints in honed concrete masonry units. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint), unless otherwise indicated. 

3.4 MASONRY JOINT REINFORCEMENT 

A. General:  Install 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). 

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. 

3.5 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following: 

1. Provide an open space not less than 1/2 inch (13 mm) in width between masonry and 
structural member, unless otherwise indicated. 

2. Anchor masonry to structural members with anchors embedded in masonry joints and 
attached to structure. 
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3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 
inches (915 mm) o.c. horizontally. 

3.6 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 as recommended by flashing manufacturer. 

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 or open head joints 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 Part 2 "Miscellaneous Masonry Accessories" Article. 

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

1. Close cavities off vertically and horizontally with blocking in manner indicated.  Install 
through-wall flashing and weep holes above horizontal blocking. 

3.7 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, 
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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 temporary 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 48 inches (1220 mm). 

3.8 INSTALLING GLASS BLOCK WITH MORTAR 

A. Apply a heavy coat of asphalt emulsion to sill and adhere expansion strips to jambs and heads 
with asphalt emulsion.  Allow asphalt emulsion to dry before placing mortar.  Trim expansion 
strips to width required to fit glass block and to full lengths of heads and jambs. 

B. Set glass block with completely filled bed and head joints, with no furrowing, accurately spaced 
and coordinated with other construction.  Maintain joint widths to match adjoining brick.. 

C. Use plastic spacers or temporary wedges in mortar joints to produce uniform joint widths and to 
prevent mortar from being squeezed out of joints. 

D. Rake out joints indicated to be pointed to a uniform depth sufficient to accommodate pointing 
material, but not less than joint width. 
1. Point joints at both faces of exterior and interior panels with sealant. 

E. Point joints with mortar by filling raked joints and voids.  Place and compact pointing mortar in 
layers not more than 3/8 inch (10 mm) thick.  Compact each layer thoroughly and allow to 
become thumbprint hard before applying next layer. 

1. Tool exposed joints slightly concave when pointing mortar is thumbprint hard. 

F. Point joints by filling with sealant to comply with requirements in Division 07 Section "Joint 
Sealants." 

3.9 FIELD QUALITY CONTROL 

A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and 
prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform 
inspections. 

1. Place grout only after inspectors have verified compliance of grout spaces and grades, 
sizes, and locations of reinforcement. 
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B. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections indicated below and prepare test reports: 

1. Payment for these services will be made by Owner. 

C. Testing Frequency:  One set of tests for each 5000 sq. ft. (465 sq. m) of wall area or portion 
thereof. 

D. Concrete Masonry Unit Test:  For each type of unit provided, per ASTM C 140. 

E. Mortar Test (Property Specification):  For each mix provided, per ASTM C 780.  Test mortar 
for mortar air content and compressive strength. 

F. Grout Test (Compressive Strength):  For each mix provided, per ASTM C 1019. 

3.10 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 adjacent 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. 

3.11 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. 
2. Remove excess clean masonry waste that cannot be used as fill, as described above, and 

other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION 047200 – PRECAST ACCENT PANELS 

PART 1 – GENERAL 
 

1.1 SUMMARY 

A.   This section includes cast stone ornaments as indicated on the drawings and specified 
herein. 

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:  Indicate materials, construction, dimensions, locations, connections and 

installation details. 
 
D.  Samples:  For each type of finish indicated on exposed surfaces of precast accent panels, 

illustrating full range of finish, color, and texture variations expected; approximately 8 
inches by 8 inches by 1 inches (200 by 200 by 25 mm) 

PART 2 - PRODUCTS  

1.2 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eagle Precast 

2. Pineapple Grove Designs 

3. Unlimited Designs 

B. Materials for precast accent panels shall be a matrix of ingredients including cement, cfushed 
and graded stone, virgin polypropylene fiber, iron oxide pigment, and admixtures necessary to 
achieve the required physical properties, such as color, strength and molding.   

1. Cement: Portland Type I white meeting ASTM C  150. 

2. Aggregate:  Graded and washed natural sands and crushed graded stone meeting  
 ASTM C33, except gradation may vary to achieve desired finish and texture. 
 
3. Fiber:  Virgin homopolymer polypropylene non-fibrillated fibers. 
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4. Coloring:  Inorganic synthetic iron oxide pigments meeting ASTM C979 dispersed 
integrally throughout the mix. 

5. Admixtures:  Ingredients necessary to achieve required air entrainment, low permeability, 
low permeability, accelerated cure, increased flexural and compressive strength and free-
thaw resistance. 

C. Related Materials shall include: 
1. Mechanical Fasteners: (Lugs) 1/4" x 20" female stainless steel threaded imbed anchors 

shall be cast in the rear of each medallion by manufacturer. Manufacturer shall provide 
1/4" x 20" stainless steel studs to be threaded into anchors at job site.  Studs shall project 
from rear of medallion a minimum of 1" into hole drilled in the structural substrate of the 
mounting wall.  

2. Adhesive: Solvent based construction adhesive or cement thinset mortar manufactured 
specifically for vertical tile or masonry bonding and incorporating bonding agent in 
cement mix.  

3. Joint Finishing: Caulked joints and perimeter shall be caulking sealant type and color 
recommended by caulking manufacturer and approved by architect. Grouting or pointing 
mortar shall be composed of one part non-staining cement (ASTM C91), one part hydrate 
lime (ASTM C207 Type S) and four parts clean, washed sand (ASTM C144).  Coloring  
pigments may be added as required.  Color of mortar shall be selected by the Architect. 

 

D. Fabrication of precast accent panels shall be in accordance with applicable industry standards 
and manufacturer’s strict guidelines for ingredient ratios, material mixing and consolidation, 
mold surface integrity, color and finish uniformity and curing methods for maximum strength 
achievement. 

E. Shipping and Handling:  Precast accent panels shall be carefully loaded and packed for 
transportation, exercising customary and reasonable precaution against damage while in transit.  

  
 
PART 3 - EXECUTION 
 

A. Inspect adjacent construction for conditions that would prevent proper installation of precast 
accent panels. Inspect substrate for soundness and surface adhesion quality.  

B. Inspect product from crates for any damage from shipping.  Notify freight carrier of any hidden 
damage. Inspect product for any variations in color, finish, tolerance or design as shown on 
manufacturer’s shop drawings or architect’s plans. Report any discrepancy to manufacturer. 

C. Panels shall be stored on the job site in the same crating and packaging used for shipment. The 
packages and/or crates shall be stored on a level area clear of the ground and protected from the 
weather and other trades. If pieces are to be stored after uncrating, they should be placed 
carefully on edge and secured on non-staining supports. Panels shall be stacked a maximum of 
one row high and protected from the weather and damage.    

D. Precast accent panels shall be installed true, plumb and level in accordance with manufacturer’s 
installation instructions and Tech Data sheet. All pieces shall be set by experienced and 
qualified stone masons or tile setters in accordance with the shop drawings. 

http://www.pineapplegrove.com/pages/TechData.htm
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E. Substrate to receive accent panels shall be prepared as indicated in manufacturer’s Tech Data 
sheet.  Substrate shall be clean of any oil, paint, dust or debris. Surface shall be smooth, level 
sound and capable of a successful and permanent adhesion to the setting material. 

F. When setting panels with mortar, all pieces not thoroughly wet shall be drenched with clear 
potable water and excess water removed just prior to setting. 

G. Unless otherwise noted, every piece shall be set in a full bed of mortar with all vertical joints 
flushed full.  All anchors shall be firmly in place and all anchor holes and similar holes filled 
completely with mortar. 

H. After setting, if required, each piece shall be braced with a diagonal support to the face and rest 
on a previously installed temporary horizontal ledger to be removed after full cure of setting 
material. The face of each panel shall then be sponged off to remove any splashed mortar or 
mortar smears. 

I. All pieces shall be protected from splashing mortar or damage by other trades. Any foreign 
matter splashed or rubbed on the pieces shall be removed immediately. 

J. Foam or plywood “plugs” ½" larger than the intended piece shall be temporarily installed on the 
substrate in applications where precast accent panels are not immediately available or 
construction conditions prohibit a timely installation. The plug shall be removed and typical 
installation shall proceed according to this section.  

K. 1/2” minimum tolerance required in surrounding opening dimensions (i.e. 20" sq. panel requires 
a 20 ½" x 20 ½" opening).  

L. Patching of chips in accent panels shall be done only by installers skilled in his work with 
materials furnished by the manufacturer and according to his direction. 

M. Precast accent panels shall be cleaned where necessary by scrubbing with a bristle fiber brush, 
using soap powder and water and shall be rinsed thoroughly with clean running water. No acid 
or prepared cleaners shall be used without the approval of the manufacturer. 

N. After cleaning, drying and full cure of any cementitious grouts (approximately 30 days), precast 
accent panels shall be sealed with a silicone stearate solution.  Follow sealer manufacturer’s 
instructions and apply to inconspicuous test area to determine job specific results.  

  
 
END OF SECTION 047200 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes structural steel and grout. 

1.2 SUBMITTALS 

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

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

C. Welding certificates. 

D. Mill test reports. 

E. Source quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category Sbd. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel." 

C. Comply with applicable provisions of AISC's "Code of Standard Practice for Steel Buildings 
and Bridges." 

D. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 

B. Channels, Angles, M , S-Shapes:  ASTM A 36/A 36M. 

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

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 
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E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

F. 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 (ASTM A 563M) heavy hex carbon-steel nuts; and 
ASTM F 436 (ASTM F 436M) hardened carbon-steel washers. 

1. Finish:  Plain. 
2. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8,) 

compressible-washer type. 

a. Finish:  Plain. 

B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490 (ASTM A 490M), Type 1, heavy hex 
steel structural bolts or tension-control, bolt-nut-washer assemblies with splined ends; 
ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and ASTM F 436 
(ASTM F 436M) hardened carbon-steel washers, plain. 

1. Direct-Tension Indicators:  ASTM F 959, Type 490 (ASTM F 959M,) Type 10.9, 
compressible-washer type, plain. 

C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy 
hex head steel structural bolts with splined ends; ASTM A 563 (ASTM A 563M) heavy hex 
carbon-steel nuts; and ASTM F 436 (ASTM F 436M) hardened carbon-steel washers. 

1. Finish:  Plain. 

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

E. Unheaded Anchor Rods:  ASTM F 1554, Grade 36. 

1. Configuration:  Hooked. 
2. Finish:  Plain. 

F. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight. 

1. Finish:  Plain. 

G. Threaded Rods:  ASTM A 36/A 36M. 

1. Finish:  Plain. 

2.3 PRIMER 

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting 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, 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's 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design." 

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 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 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for 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. 
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." 
2. SSPC-SP 3, "Power Tool Cleaning." 
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C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a dry film thickness of not 
less than 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. Owner will engage an independent testing and inspecting agency to perform shop tests and 
inspections and prepare test reports.  Comply with testing and inspection requirements of Part 3, 
Article "Field Quality Control." 

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

C. In addition to visual inspection, shop-welded shear connectors will be tested and inspected 
according to requirements in AWS D1.1 for stud welding. 

PART 3 - EXECUTION 

3.1 ERECTION 

A. Examination:  Verify elevations of concrete- and masonry-bearing surfaces and locations of 
anchor rods, bearing plates, and other embedments, with steel erector present, for compliance 
with requirements. 

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

B. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" and "Secification for Structural 
Steel Buildings--Allowable Stress Design and Plastic Design." 

C. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface 
of base and bearing plates. 

1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as 
required. 

2. Weld plate washers to top of base plate. 
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 base or 
bearing plate before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and base or bearing 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. 

D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 
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3.2 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 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 
Design" for bearing, adequacy of temporary connections, alignment, and removal of paint 
on surfaces adjacent to field welds. 

3.3 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:  Shop-bolted connections will be tested and 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. 

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 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 051200 
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SECTION 052100 - STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. K-series steel joists. 
2. KCS-type K-series steel joists. 
3. K-series steel joist substitutes. 
4. Long-span steel joists. 
5. Joist girders. 
6. Joist accessories. 

1.2 SUBMITTALS 

A. Product Data:  For each type of joist, accessory, and product indicated. 

B. Shop Drawings:  Show layout, designation, number, type, location, and spacings of joists.  
Include joining and anchorage details, bracing, bridging, joist accessories; splice and connection 
locations and details; and attachments to other construction. 

C. Welding certificates. 

D. Manufacturer certificates. 

E. Mill Certificates:  For bolts. 

F. Field quality-control test and inspection reports. 

G. Research/Evaluation reports. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer certified by the Steel Joist Institute (SJI) to 
manufacture joists complying with SJI standard specifications and load tables. 

B. SJI Specifications:  Comply with SJI's "Standard Specifications, Load Tables and Weight 
Tables for Steel Joists and Joist Girders" (hereafter, SJI's "Specifications") that are applicable to 
types of joists indicated. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 
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1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications." 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Steel:  Comply with SJI's "Specifications" for web and steel-angle chord members. 

B. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A (ASTM F 568M, Property 
Class 4.6), carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat, 
unhardened steel washers. 

1. Finish:  Plain, uncoated. 

C. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy hex 
steel structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and 
ASTM F 436 (ASTM F 436M) hardened carbon-steel washers. 

1. Finish:  Plain. 

D. Primer:  SSPC-Paint 15, or manufacturer's standard shop primer complying with performance 
requirements in SSPC-Paint 15. 

2.2 K-SERIES STEEL JOISTS 

A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web 
Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord 
members, underslung ends, and parallel top chord. 

1. Joist Type:  K-series steel joists. 

B. Steel Joist Substitutes:  Manufacture according to "Standard Specifications for Open Web Steel 
Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members. 

2.3 LONG-SPAN STEEL JOISTS 

A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-
Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle 
top- and bottom-chord members; of joist type as follows and end and top-chord arrangements 
indicated. 

1. Joist Type:  LH-series steel joists. 
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2.4 JOIST GIRDERS 

A. Manufacture joist girders according to "Standard Specifications for Joist Girders" in SJI's 
"Specifications," with steel-angle top- and bottom-chord members and with end and top-chord 
arrangements as indicated. 

2.5 JOIST ACCESSORIES 

A. Bridging:  Provide bridging anchors and number of rows of horizontal or diagonal bridging of 
material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, 
and span.  Furnish additional erection bridging if required for stability. 

B. Bridging:  Schematically indicated.  Detail and fabricate according to SJI's "Specifications." 
Furnish additional erection bridging if required for stability. 

C. Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit 
of enough strength to support ceiling construction.  Extend ends to within 1/2 inch (13 mm) of 
finished wall surface, unless otherwise indicated. 

D. Supply miscellaneous accessories, including splice plates and bolts required by joist 
manufacturer to complete joist installation. 

2.6 CLEANING AND SHOP PAINTING 

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and 
accessories.  Apply 1 coat of shop primer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting 
construction according to SJI's "Specifications," joist manufacturer's written recommendations, 
and requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 
2. Space, adjust, and align joists accurately in location before permanently fastening. 
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that 

joists are stabilized during construction. 

C. Field weld joists to supporting steel bearing plates and framework.  Coordinate welding 
sequence and procedure with placement of joists.  Comply with AWS requirements and 
procedures for welding, appearance and quality of welds, and methods used in correcting 
welding work. 

D. Bolt joists to supporting steel framework using carbon-steel bolts. 
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E. Bolt joists to supporting steel framework using high-strength structural bolts.  Comply with 
Research Council on Structural Connections' "Specification for Structural Joints Using 
ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation and 
tightening requirements. 

F. Install and connect bridging concurrently with joist erection, before construction loads are 
applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or 
beams. 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect field welds and bolted connections and to perform field tests and inspections and 
prepare test and inspection reports. 

END OF SECTION 052100 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Roof deck. 
2. Composite floor deck. 

1.2 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, 
pans, cut deck openings, special jointing, accessories, and attachments to other construction. 

C. Product certificates. 

D. Welding certificates. 

E. Field quality-control test and inspection reports. 

F. Research/Evaluation Reports:  For steel deck. 

1.3 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding 
Code - Sheet Steel." 

B. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those 
tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to 
authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations of applicable testing and 
inspecting agency. 

2. Steel deck units shall be identified with appropriate markings of applicable testing and 
inspecting agency. 

C. AISI Specifications:  Comply with calculated structural characteristics of steel deck according 
to AISI's "North American Specification for the Design of Cold-Formed Steel Structural 
Members." 
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1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 
waterproof covering and ventilate to avoid condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. 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: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ASC Profiles, Inc. 
2. Canam Steel Corp.;The Canam Manac Group. 
3. Consolidated Systems, Inc. 
4. DACS, Inc. 
5. D-Mac Industries Inc. 
6. Epic Metals Corporation. 
7. Marlyn Steel Decks, Inc. 
8. New Millennium Building Systems, LLC. 
9. Nucor Corp.; Vulcraft Division. 
10. Roof Deck, Inc. 
11. United Steel Deck, Inc. 
12. Valley Joist; Division of EBSCO Industries, Inc. 
13. Verco Manufacturing Co. 
14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

2.2 ROOF DECK 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the 
following: 

1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), Grade 33 
(230) minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive 
primer. 

a. Color:  Manufacturer's standard Gray. 

2. Deck Profile:  As indicated. 
3. Profile Depth:  As indicated. 
4. Design Uncoated-Steel Thickness:  As indicated. 
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2.3 COMPOSITE FLOOR DECK 

A. Composite Steel Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs 
and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite 
Steel Floor Deck," in SDI Publication No. 30, with the minimum section properties indicated, 
and with the following: 
1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230), 

G60 (Z180) zinc coating. 
2. Profile Depth:  As indicated. 
3. Design Uncoated-Steel Thickness:  0.0358 inch (0.91 mm). 

2.4 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically 
driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 (4.8-mm) minimum diameter. 

D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 
psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same 
material and finish as deck; of profile indicated or required for application. 

F. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install deck panels and accessories according to applicable specifications and commentary in 
SDI Publication No. 30, manufacturer's written instructions, requirements in this Section, and as 
indicated. 

B. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 
side-lap interlocks. 

C. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

D. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to deck. 

E. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of deck, and support of other work. 
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F. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

G. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 
fasteners and install according to deck manufacturer's written instructions. 

H. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches (38 mm). 

I. Roof Sump Pans and Sump Plates:  Install over openings provided in roof deck and  
mechanically fasten flanges to top of deck.  Space mechanical fasteners not more than 12 inches 
(305 mm) apart with at least one  fastener at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and mechanically 
fasten. 

J. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld  
to substrate to provide a complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated. 

K. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 
structure according to SDI recommendations, unless otherwise indicated. 

L. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, 
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and 
sides of deck. 

3.2 FIELD QUALITY CONTROL 

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

B. Field welds will be subject to inspection. 

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

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 
corrected work with specified requirements. 

3.3 REPAIRS 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 
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B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on top surface of 
prime-painted deck immediately after installation, and apply repair paint. 

END OF SECTION 053100 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Miscellaneous steel framing and supports. 
2. Shelf angles. 
3. Steel weld plates and angles. 
4. Structural-steel door frames. 
5. Miscellaneous steel trim. 
6. Metal nosings. 
7. Metal ladders. 
8. Metal bollards. 
9. Loose steel lintels. 

B. See Division 05 Section "Metal Stairs" for metal-framed stairs. 

C. See Division 05 Section "Pipe and Tube Railings" for metal pipe and tube railings. 

D. See Division 05 Section "Decorative Metal Railings" for ornamental metal railings. 

1.2 SUBMITTALS 

A. Product Data:  For the following: 

1. Prefabricated building columns. 
2. Metal nosings and treads. 
3. Grout. 

B. Shop Drawings:  Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

C. Templates:  For anchors and bolts. 

D. Samples:  For each type and finish of extruded nosing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
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1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified. 

2.2 METALS 

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

B. Ferrous Metals: 

1. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
2. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

3. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 
4. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 

indicated or required by structural loads. 
5. Slotted Channel Framing:  Cold-formed metal channels complying with MFMA-3, 1-5/8 

by 1-5/8 inches (41 by 41 mm).  Channels made from galvanized steel complying with 
ASTM A 653/A 653M, structural steel, Grade 33 (Grade 230), with G90 (Z275) coating; 
0.079-inch (2-mm) nominal thickness. 

6. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
structural loads. 

C. Nonferrous Metals: 

1. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy 6063-T6. 
2. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, alloy 6061-T6. 
3. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F. 

2.3 FASTENERS 

A. General:  Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with 
coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel 
fasteners for fastening aluminum.  Select fasteners for type, grade, and class required. 

B. Cast-in-Place Anchors in Concrete:  Threaded or wedge type; 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, hot-dip galvanized per ASTM A 153/A 153M. 

2.4 MISCELLANEOUS MATERIALS 

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

B. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with 
topcoat. 

1. Available Products: 

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19. 
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b. Carboline Company; Carbozinc 621. 
c. ICI Devoe Coatings; Catha-Coat 313. 
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer. 
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670. 
f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer. 
g. Tnemec Company, Inc.; Tneme-Zinc 90-97. 

C. Galvanizing Repair Paint:  SSPC-Paint 20, high-zinc-dust-content paint for regalvanizing welds 
in steel. 

D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107. 

E. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi (20 MPa), unless otherwise indicated. 

2.5 FABRICATION 

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

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

2. Weld corners and seams continuously.  Use materials and methods that minimize 
distortion and develop strength and corrosion resistance of base metals.  Obtain fusion 
without undercut or overlap.  Remove welding flux immediately.  Finish exposed welds 
smooth and blended. 

3. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners where possible.  Locate joints where least conspicuous. 

4. Fabricate seams and other connections that will be exposed to weather in a manner to 
exclude water.  Provide weep holes where water may accumulate. 

5. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors, not less than 24 inches (600 mm) o.c. 

B. Miscellaneous Framing and Supports:  Provide steel framing and supports not specified in other 
Sections as needed to complete the Work.  Fabricate units from steel shapes, plates, and bars of 
welded construction.  Cut, drill, and tap units to receive hardware, hangers, and similar items. 

1. Fabricate steel girders for wood frame construction from continuous steel shapes.  Where 
wood nailers are attached to girders with bolts or lag screws, drill holes at 24 inches (600 
mm) o.c. 

2. Fabricate steel pipe columns for supporting wood frame construction with steel 
baseplates and top plates welded to pipe with fillet welds the same size as pipe wall 
thickness. 

C. Loose Steel Lintels:  Fabricate loose steel lintels from steel angles and shapes of size indicated 
for openings and recesses in masonry walls and partitions at locations indicated. 

1. Lintels in Exterior Walls:  Galvanize. 
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D. Loose Bearing and Leveling Plates:  Provide loose bearing and leveling plates for steel items 
bearing on masonry or concrete construction.  Drill plates to receive anchor bolts. 

E. Structural-Steel Door Frames:  Fabricate from structural shapes and bars fully welded together, 
with 5/8-by-1-1/2-inch (16-by-38-mm) steel channel stops secured with countersunk machine 
screws.  Reinforce frames and drill and tap as necessary to accept finish hardware.  Provide with 
integrally welded steel strap anchors for securing door frames into adjoining concrete or 
masonry. 

1. Exterior Frames:  Prime with zinc-rich primer. 

F. Miscellaneous Steel Trim:  Fabricate units from steel shapes, plates, and bars of profiles shown 
with continuously welded joints and smooth exposed edges.  Miter corners and use concealed 
field splices where possible.  Provide cutouts, fittings, and anchorages as needed to coordinate 
assembly and installation with other work. 

1. Exterior Miscellaneous Steel Trim:  Prime with zinc-rich primer. 

G. Metal Ladders:  Comply with ANSI A14.3, unless otherwise indicated. 

1. Elevator Pit Ladders:  Comply with ASME A17.1. 
2. Space siderails 16 inches (406 mm) apart, unless otherwise indicated. 
3. Steel Ladder Construction:  Flat bar siderails, with 3/4-inch- (19-mm-) diameter steel bar 

rungs fitted in centerline of siderails, plug-welded, and ground smooth on outer rail 
faces. Provide nonslip surfaces on top of each rung. 

H. Metal Bollards:  Fabricate from  Schedule 80 steel pipe. 

1. Cap bollards with 1/4-inch- (6-mm-) thick steel plate. 

I. Abrasive Metal Nosings. 

1. Cast-Metal Units:  Cast gray iron, Class 20, with an integral abrasive finish. 

a. Available Manufacturers: 

1) American Safety Tread Co., Inc. 
2) Balco Inc. 
3) Barry Pattern & Foundry Co., Inc. 
4) Granite State Casting Co. 
5) Safe-T-Metal Co. 
6) Wooster Products Inc. 

2. Provide anchors for embedding units in concrete, either integral or applied to units. 
3. Drill for mechanical anchors and countersink.  Locate not more than 4 inches (100 mm) 

from ends and not more than 12 inches (300 mm) o.c. 
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2.6 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.  Finish metal fabrications after 
assembly. 

B. Steel and Iron Finishes: 

1. Hot-dip galvanize items as indicated to comply with ASTM A 123/A 123M or 
ASTM A 153/A 153M as applicable. 

2. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
requirements indicated below for environmental exposure conditions of installed metal 
fabrications: 

a. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer:  
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

b. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

3. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except 
those with galvanized finishes and those to be embedded in concrete, sprayed-on 
fireproofing, or masonry, to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set 
metal fabrications accurately in location, with edges and surfaces level, plumb, and true. 

1. Fit exposed connections accurately together.  Weld connections that are not to be left as 
exposed joints but cannot be shop welded.  Do not weld, cut, or abrade surfaces of 
exterior units that have been hot-dip galvanized after fabrication. 

2. Provide anchorage devices and fasteners where metal fabrications are required to be 
fastened to in-place construction. 

3. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

B. Set bearing and leveling plates on cleaned surfaces using wedges, shims, or leveling nuts.  After 
bearing members have been positioned and plumbed, tighten anchor bolts and pack solidly with 
nonshrink, nonmetallic grout. 

C. Bollards: 
1. Anchor bollards in place with concrete footings.  Place concrete and vibrate or tamp for 

consolidation.  Support and brace bollards in position until concrete has cured. 

D. Touch up surfaces and finishes after erection. 
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1. Painted Surfaces:  Clean field welds, bolted connections, and abraded areas and touch up 
paint with the same material as used for shop painting. 

2. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055000 
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SECTION 055100 - METAL STAIRS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Preassembled steel stairs with concrete-filled treads. 

B. See Division 05 Section "Pipe and Tube Railings" for pipe and tube railings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Stairs:  Provide metal stairs capable of withstanding the effects of 
gravity loads and the following loads and stresses within limits and under conditions indicated: 

1. Uniform Load:  100 lbf/sq. ft. (4.79 kN/sq. m). 
2. Concentrated Load:  300 lbf (1.33 kN) applied on an area of 4 sq. in. (2580 sq. mm). 
3. Uniform and concentrated loads need not be assumed to act concurrently. 
4. Stair Framing:  Capable of withstanding stresses resulting from railing loads in addition 

to loads specified above. 
5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch (6.4 

mm), whichever is less. 

B. Structural Performance of Railings:  Provide railings capable of withstanding the effects of 
gravity loads and the following loads and stresses within limits and under conditions indicated: 

1. Handrails: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

3. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 
(0.093 sq. m). 

b. Uniform load of 25 lbf/sq. ft. (1.2 kN/sq. m) applied horizontally. 
c. Infill load and other loads need not be assumed to act concurrently. 
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C. Seismic Performance:  Provide metal stairs capable of withstanding the effects of earthquake 
motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other 
Structures":  Section 9, "Earthquake Loads." 

1.3 SUBMITTALS 

A. Product Data:  For metal stairs. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Include structural analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.4 COORDINATION 

A. 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. 

B. Coordinate locations of hanger rods and struts with other work so that they will not encroach on 
required stair width and will be within the fire-resistance-rated stair enclosure. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 METALS 

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

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

C. Steel Tubing:  ASTM A 500 (cold formed). 

D. Iron Castings:  Either gray iron, ASTM A 48/A 48M, Class 30, or malleable iron, 
ASTM A 47/A 47M, unless otherwise indicated. 

E. Uncoated, Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, either commercial steel, Type B, 
or structural steel, Grade 25 (Grade 170). 
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F. Uncoated, Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, either commercial steel, Type B, 
or structural steel, Grade 30 (Grade 205). 

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

2.3 MISCELLANEOUS MATERIALS 

A. Cast-Metal Abrasive Nosings:  Cast gray iron, Class 20, with an integral abrasive finish. 

1. Available Manufacturers: 

a. American Safety Tread Co., Inc. 
b. Balco Inc. 
c. Barry Pattern & Foundry Co., Inc. 
d. Granite State Casting Co. 
e. Safe-T-Metal Co. 
f. Wooster Products Inc. 

2. Apply bituminous paint to concealed bottoms, sides, and edges of units set into concrete. 

3. Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm) above 
aluminum extrusion. 

4. Provide solid-abrasive-type units without ribs. 
5. Apply clear lacquer to concealed bottoms, sides, and edges of units set into concrete. 

B. Fasteners:  Provide zinc-plated fasteners with coating complying with ASTM B 633, 
Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls. 

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

D. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi (20 MPa), unless otherwise indicated. 

E. Welded Wire Fabric:  ASTM A 185, 6 by 6 inches (152 by 152 mm)--W1.4 by W1.4, unless 
otherwise indicated. 

2.4 FABRICATION 

A. Available Manufacturers: 

1. Alfab, Inc. 
2. American Stair, Inc. 
3. Sharon Companies Ltd. (The). 

B. Provide complete stair assemblies, including metal framing, hangers, struts, clips, brackets, 
bearing plates, and other components necessary to support and anchor stairs and platforms on 
supporting structure. 
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1. Join components by welding, unless otherwise indicated.  Use materials and methods that 
minimize distortion and develop strength and corrosion resistance of base metals.  Obtain 
fusion without undercut or overlap.  Remove welding flux immediately.  At exposed 
connections, finish exposed welds smooth and blended. 

2. Use connections that maintain structural value of joined pieces. 
3. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges, unless 

otherwise indicated.  Remove sharp or rough areas on exposed surfaces. 
4. Form bent-metal corners to smallest radius possible without impairing work. 
5. Form exposed connections with hairline joints, flush and smooth, using concealed 

fasteners where possible.  Locate joints where least conspicuous. 

C. Stair Framing:  Fabricate stringers of steel hollow metal sections.  Construct platforms of steel   
plate or channel headers and miscellaneous framing members. 

1. If using bolts, fabricate and join so bolts are not exposed on finished surfaces. 
2. Where stairs are enclosed by gypsum-board assemblies, provide hanger rods or struts to 

support landings from floor construction above or below. 
3. Where masonry walls support metal stairs, provide temporary supporting struts designed 

for erecting steel stair components before installing masonry. 

D. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations shown from 
steel sheet of thickness needed to comply with performance requirements but not less than 
0.0677 inch (1.7 mm). 

1. At Contractor's option, provide stair assemblies with metal-pan subtreads filled with 
reinforced concrete during fabrication. 

2. Provide epoxy-resin-filled treads, reinforced with glass fibers, with slip-resistant, 
abrasive surface. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.  Finish metal stairs after assembly. 

B. Hot-dip galvanize items indicated to be galvanized.  Comply with ASTM A 123/A 123M or 
ASTM A 153/A 153M as applicable. 

C. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
requirements indicated below for environmental exposure conditions of installed products: 

1. Exterior Stairs (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast 
Cleaning." 

2. Interior Stairs (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

D. Apply shop primer to uncoated surfaces of metal stair components.  Comply with SSPC-PA 1, 
"Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for 
shop painting. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Perform cutting, drilling, and fitting required for installing metal stairs.  Set units accurately in 
location, alignment, and elevation, measured from established lines and levels and free of rack. 

B. Install metal stairs by welding stair framing to steel structure or to weld plates cast into 
concrete, unless otherwise indicated. 

C. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints.  Do not weld, cut, or abrade surfaces of exterior units that have 
been hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

D. Place and finish concrete fill for treads and platforms to comply with Division 03 Section "Cast-
in-Place Concrete." 

E. Adjusting and Cleaning: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop painting. 

2. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055100 
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SECTION 055213 - PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Steel pipe and tube railings. 

B. See Division 05 Section "Metal Stairs" for steel tube railings associated with metal stairs. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated: 

1. Handrails: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

3. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 
(0.093 sq. m). 

b. Uniform load of 25 lbf/sq. ft. (1.2 kN/sq. m) applied horizontally. 
c. Infill load and other loads need not be assumed to act concurrently. 

B. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1.3 SUBMITTALS 

A. Product Data:  For grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation. 
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C. Samples:  For each exposed finish required. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, according to ASTM E 894 and ASTM E 935. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. 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. Steel Pipe and Tube Railings: 

a. Pisor Industries, Inc. 
b. Sharpe Products. 
c. Wagner, R & B, Inc.; a division of the Wagner Companies. 

2.2 METALS 

A. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails, unless otherwise indicated. 

B. Steel and Iron: 

1. Tubing:  ASTM A 500 (cold formed). 
2. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), 

unless another grade and weight are required by structural loads. 
3. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
4. Castings:  Either gray or malleable iron, unless otherwise indicated. 

a. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or 
required by structural loads. 

b. Malleable Iron:  ASTM A 47/A 47M. 

2.3 MISCELLANEOUS MATERIALS 

A. Fasteners:  Provide concealed fasteners, unless unavoidable or standard for railings indicated. 
1. Steel Railings:  Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for 

electrodeposited zinc coating. 

B. Anchors:  Provide cast-in-place anchors, fabricated from corrosion-resistant materials with 
capability to sustain, without failure, a load equal to six times the load imposed when installed 
in unit masonry and equal to four times the load imposed when installed in concrete, as 
determined by testing per ASTM E 488. 

C. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 
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D. Shop Primers:  Provide primers that comply with Division 09 painting Sections.  

E. Grout and Anchoring Cement:  Factory-packaged, nonshrink, nonmetallic grout complying with 
ASTM C 1107; or water-resistant, nonshrink anchoring cement; recommended by manufacturer 
for exterior use. 

2.4 FABRICATION 

A. General:  Fabricate railings to comply with design, dimensions, and details indicated, but not 
less than that required to support structural loads. 

B. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings. 

C. Form curves by inserting prefabricated elbow fittings or by bending in jigs to produce uniform 
curvature; maintain cross section of member throughout bend without cracking or otherwise 
deforming exposed surfaces. 

D. Close exposed ends of railing members with prefabricated end fittings. 

E. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 

F. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, 
and anchors to interconnect railing members to other work, unless otherwise indicated. 

2.5 FINISHES 

A. Steel and Iron: 
1. Shop-Primed Steel Finish:  Prepare to comply with SSPC-SP 6/NACE No. 3, 

"Commercial Blast Cleaning" and apply primer to comply with SSPC-PA 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Perform cutting, drilling, and fitting required for installing railings.  Set railings 
accurately in location, alignment, and elevation. 

1. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
2. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 
mm in 3 m). 

B. Anchor posts in concrete by inserting into formed or core-drilled holes and grouting annular 
space. 

C. Anchor railing ends to concrete and masonry with round flanges connected to railing ends and 
anchored to wall construction with anchors and bolts. 
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D. Attach handrails to wall with wall brackets. 

1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt. 
2. For steel-framed partitions, use hanger or lag bolts set into fire-retardant-treated wood 

backing between studs. 

E. Adjusting and Cleaning: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop painting. 

2. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055213 
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SECTION 057300 - DECORATIVE METAL RAILINGS 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 

 
A. This Section includes the following: 

 
1. Stainless-steel ornamental railings. 

 
B. See Division 05 Section "Metal Stairs" for steel tube railings associated with metal stairs. 
 
C. See Division 05 Section "Pipe and Tube Railings" for railings fabricated from pipe and tube 

components. 
 
 
1.2 PERFORMANCE REQUIREMENTS 

 
A. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads 

and the following loads and stresses within limits and under conditions indicated: 
 
1. Handrails: 

 
a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

 
2. Top Rails of Guards: 

 
a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

 
3. Infill of Guards: 

 
a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 

(0.093 sq. m). 
b. Uniform load of 25 lbf/sq. ft. (1.2 kN/sq. m) applied horizontally. 
c. Infill load and other loads need not be assumed to act concurrently. 

 
4. Glass-Supported Railings:  Support each section of top rail by a minimum of three glass 

panels or by other means so top rail will remain in place if any one panel fails. 
 
B. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 

and other materials from direct contact with incompatible materials. 
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1.3 SUBMITTALS 
 
A. Product Data:  For railings assembled from standard components, grout, anchoring cement, and 

paint products. 
 
B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other Work. 

 
1. For installed products indicated to comply with design loads, include structural analysis 

data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

 
C. Samples:  For each exposed finish required. 
 
D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, according to ASTM E 894 and ASTM E 935. 
 
 
1.4 QUALITY ASSURANCE 

 
A. Product Options:  Information on Drawings and in Specifications establishes requirements for 

system's aesthetic effects and performance characteristics.  Do not modify intended aesthetic 
effects, as judged solely by Architect, except with Architect's approval. 

 
B. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for fabrication and installation. 
 
1. Build mockups for each form and finish of railing consisting of two posts, top rail, infill 

area, and anchorage system components. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 

 
A. 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. Stainless-Steel Ornamental Railings: 
 
a. Architectural Metal Works. 
b. Blum, Julius & Co., Inc. 
c. Blumcraft of Pittsburgh. 
d. Forms+Surfaces 
e. P & P Artec. 
f. Platers Polishing Company; a division of Rippel Architectural Metals. 
g. Wagner, R & B, Inc.; a division of the Wagner Companies. 
h. Zephyr Southwest Ornamental, LLC. 

2.2 METALS 
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A. Brackets, Flanges, and Anchors:  Same metal and finish as supported rails, unless otherwise 
indicated. 

 
B. Stainless Steel: 

 
1. Tubing:  ASTM A 554, Grade MT 304. 
2. Pipe:  ASTM A 312/A 312M, Grade TP 304. 
3. Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20. 
4. Plate and Sheet:  ASTM A 666, Type 304. 
5. Woven-Wire Mesh:  Long opening woven wire secured by lock crimp made from 0.105-

inch (2.7-mm) nominal diameter wire complying with ASTM A 580/A 580M, Type 304.  
McNichols Co. Cremona AC4 4” x 5” Mesh. 

 
2.4 MISCELLANEOUS MATERIALS 

 
A. Fasteners:  Provide concealed fasteners, unless otherwise indicated. 

 
1. Stainless-Steel Components:  Type 304 stainless-steel fasteners. 

 
B. Anchors:  Provide cast-in-place or torque-controlled expansion anchors, fabricated from 

corrosion-resistant materials with capability to sustain, without failure, a load equal to six times 
the load imposed when installed in unit masonry and equal to four times the load imposed when 
installed in concrete, as determined by testing per ASTM E 488. 

 
C. Grout and Anchoring Cement:  Factory-packaged, nonshrink, nonmetallic grout complying with 

ASTM C 1107, or water-resistant, nonshrink, anchoring cement; recommended by manufacturer 
for exterior use. 

 
2.5 FABRICATION 

 
A. General:  Fabricate railings to comply with design, dimensions, and details indicated, but not 

less than that required to support structural loads. 
 
B. Welded Connections:  Cope components at connections to provide close fit, or use fittings 

designed for this purpose.  Weld all around at connections, including at fittings. 
 
C. Brazed Connections:  Connect copper-alloy railings by brazing.  Cope components at 

connections to provide close fit, or use fittings designed for this purpose.  Braze corners and 
seams continuously. 

 
D. Mechanical Connections:  Connect members with concealed mechanical fasteners and fittings. 
 
E. Form changes in direction by inserting prefabricated elbow fittings. 
 
F. Form curves by bending in jigs to produce uniform curvature; maintain cross section of member 

throughout bend without cracking or otherwise deforming exposed surfaces. 
 
G. Close exposed ends of hollow railing members with prefabricated end fittings. 
 
H. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 
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I. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, 

and anchors to interconnect railing members to other work, unless otherwise indicated. 
 
J. Woven-Wire Mesh Infill Panels:  Fabricate panels from woven-wire mesh crimped into 1-by-

1/2-by-1/8-inch (25-by-13-by-3-mm) metal channel frames.  Make wire mesh and frames from 
stainless steel. 

 
2.6 FINISHES 

 
A. Stainless Steel: 

 
1. Satin, Reflective, Directional Polish:  No. 7. 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 

 
A. General:  Perform cutting, drilling, and fitting required for installing railings.  Set railings 

accurately in location, alignment, and elevation. 
 
1. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
2. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 
mm in 3 m). 

 
B. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, 

wood, or dissimilar metals, with a heavy coat of bituminous paint. 
 
C. Anchor posts in concrete by inserting into formed or core-drilled holes and grouting annular 

space. 
 
D. Anchor posts to metal surfaces as indicated using fittings designed and engineered for this 

purpose. 
 
E. Anchor railing ends to masonry with brackets on underside of rails connected to railing ends 

and anchored to wall construction with anchors and bolts. 
 
F. Attach handrails to wall with wall brackets. 

 
1. For steel-framed partitions, use hanger or lag bolts set into wood backing between studs. 

 
 
 
END OF SECTION 057300 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Framing with dimension lumber. 
2. Rooftop equipment bases and support curbs. 
3. Wood blocking and nailers. 
4. Wood furring. 
5. Wood sleepers. 
6. Interior wood trim. 
7. Plywood backing panels. 

1.2 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

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

B. SPiRiT (LEED) Submittals: 

1. Credit MR 7:  Certificates of chain-of-custody signed by manufacturers certifying that 
products specified to be made from certified wood were made from wood obtained from 
forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria." Include evidence that mill is certified for chain-of-custody by 
an FSC-accredited certification body. 

C. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 

1.3 QUALITY ASSURANCE 

A. Forest Certification:  For the following wood products, provide materials produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria": 

1. Dimension lumber framing. 
2. Miscellaneous lumber. 
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3. Interior wood trim. 
4. Shelving and clothes rods. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

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. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA C2. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 
masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

4. Wood framing members that are less than 18 inches (460 mm) above the ground in crawl 
spaces or unexcavated areas. 

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

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Comply with performance requirements in AWPA C20 (lumber) AWPA C27 
(plywood). 
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1. Use Exterior type for exterior locations and where indicated. 
2. Use Interior Type A, High Temperature (HT) for enclosed roof framing, framing in attic 

spaces, and where indicated. 
3. Use Interior Type A, unless otherwise indicated. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings, and the following: 

1. Framing for raised platforms. 
2. Concealed blocking. 
3. Roof construction. 
4. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Maximum Moisture Content:  19 percent. 

B. Non-Load-Bearing Interior Partitions:  Construction or No. 2 grade of any species. 

C. Other Framing:  No. 2 grade and the following species: 

1. Hem-fir (north); NLGA. 
2. Southern pine; SPIB. 
3. Douglas fir-larch; WCLIB or WWPA. 
4. Mixed southern pine; SPIB. 
5. Spruce-pine-fir; NLGA. 
6. Douglas fir-south; WWPA. 
7. Hem-fir; WCLIB or WWPA. 
8. Douglas fir-larch (north); NLGA. 
9. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 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. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 
7. Utility shelving. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 
percent maximum moisture content of any species. 
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C. For exposed boards, provide lumber with 15 percent maximum moisture content of eastern 
white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Premium or 2 Common (Sterling) 
grade; NeLMA, NLGA, WCLIB, or WWPA. 

D. For concealed boards, provide lumber with 15 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine, No.  2 grade; SPIB. 
2. Eastern softwoods, No.  2 Common grade; NELMA. 
3. Northern species, No.  2 Common grade; NLGA. 
4. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

2.6 INTERIOR WOOD TRIM 

A. General:  Provide kiln-dried finished (surfaced) material without finger-jointing, unless 
otherwise indicated. 

B. Hardwood Lumber Trim for Transparent (Stain or Clear) Finish:  Clear red oak,. 

C. Lumber Trim for Opaque (Painted) Finish:  Either finger-jointed or solid lumber, of one of the 
following species and grades: 

1. Grade D Select Finish eastern white pine; NeLMA or NLGA. 
2. Grade D Select (Quality) Idaho white, lodgepole, ponderosa, or sugar pine; NLGA or 

WWPA. 
3. Grade A Finish aspen, basswood, cottonwood, gum, magnolia, red alder, soft maple, 

sycamore, tupelo, or yellow poplar; NHLA. 

D. Moldings:  Made to patterns included in WMMPA WM 7 and graded according to 
WMMPA WM 4. 

1. Moldings for Transparent (Stain or Clear) Finish:  N-grade red oak. 
2. Moldings for Opaque (Painted) Finish:  P-grade primed medium-density fiberboard. 

2.7 PLYWOOD BACKING PANELS 

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D 
Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2-inch 
(13-mm) nominal thickness. 

2.8 FASTENERS 

A. General:  Where 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. 

B. Power-Driven Fasteners:  NES NER-272. 
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C. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads 
and reamer wings, length as recommended by screw manufacturer for material being fastened. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, 
nailers, blocking, and similar supports to comply with requirements for attaching other 
construction. 

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Do not splice structural members between supports, unless otherwise indicated. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

E. Securely attach 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 23-II-B-1, "Nailing Schedule," and Table 23-II-B-2, "Wood Structural Panel Roof 

Sheathing Nailing Schedule," in ICBO's Uniform Building Code. 
4. Table 2305.2, "Fastening Schedule," in BOCA's BOCA National Building Code. 
5. Table 2306.1, "Fastening Schedule," in SBCCI's Standard Building Code. 
6. 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. 

7. Table 602.3(1), "Fastener Schedule for Structural Members," and Table 602.3(2), 
"Alternate Attachments," in ICC's International One- and Two-Family Dwelling Code. 

F. Wood Trim Installation:  Install with minimum number of joints practical, using full-length 
pieces from maximum lengths of lumber available.  Cope at returns and miter at corners to 
produce tight-fitting joints with full-surface contact throughout length of joint.  Use scarf joints 
for end-to-end joints. 

1. Match color and grain pattern across joints. 
2. Install trim after gypsum board joint-finishing operations are completed. 
3. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb.  

Install adjoining finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush 
installation and 1/16-inch (1.6-mm) maximum offset for reveal installation. 
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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. 

END OF SECTION 061053 
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SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Wood roof trusses. 
2. Wood truss bracing. 
3. Metal truss accessories. 

1.2 PERFORMANCE REQUIREMENTS 

A. 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. 

1.3 SUBMITTALS 

A. Product Data:  For metal-plate connectors, metal truss accessories, and fasteners. 

B. 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 type, size, material, finish, design values, orientation, and location of metal 

connector plates. 
5. Show splice details and bearing details. 
6. For installed products indicated to comply with design loads, include structural analysis 

data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

C. LEED Submittals: 

1. Credit MR 7:  Certificates of chain-of-custody signed by manufacturers certifying that 
wood used to produce metal-plate-connected wood trusses was obtained from forests 
certified by an FSC-accredited certification body to comply with FSC 1.2, "Principles 
and Criteria." Include evidence that mill is certified for chain-of-custody by an FSC-
accredited certification body. 

D. Qualification Data:  For metal-plate manufacturer. 

E. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project: 

1. Metal-plate connectors. 
2. Metal truss accessories. 
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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. 

C. Comply with applicable requirements and recommendations of the following publications: 

1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction." 
2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate 

Connected Wood Trusses." 
3. TPI HIB, "Commentary and Recommendations for Handling, Installing & Bracing Metal 

Plate Connected Wood Trusses." 

D. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's 
"National Design Specifications for Wood Construction" and its "Supplement." 

E. Forest Certification:  Provide metal-plate-connected wood trusses produced from wood obtained 
from forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria." 

PART 2 - PRODUCTS 

2.1 DIMENSION LUMBER 

A. Lumber:  DOC PS 20.  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. 

B. Grade and Species:  For truss chord and web members, provide dimension lumber of any 
species, graded visually or mechanically, and capable of supporting required loads without 
exceeding allowable design values according to AF&PA's "National Design Specifications for 
Wood Construction" and its "Supplement." 

C. Permanent Bracing:  Provide wood bracing that complies with requirements for miscellaneous 
lumber in Division 06 Section Rough Carpentry.  
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2.2 METAL PRODUCTS 

A. Connector Plates:  Fabricate connector plates to comply with TPI 1 from hot-dip galvanized 
steel sheet complying with 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. 

1. 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: 

a. Alpine Engineered Products, Inc. 
b. Cherokee Metal Products, Inc.; Masengill Machinery Company. 
c. CompuTrus, Inc. 
d. Eagle Metal Products. 
e. Jager Building Systems, Inc. 
f. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 
g. Robbins Engineering, Inc. 
h. TEE-LOK Corporation; a subsidiary of Berkshire Hathaway Inc. 
i. Truswal Systems Corporation. 

B. Fasteners:  Where trusses are exposed to weather, in ground contact, or in area of high relative 
humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M. 

1. Nails, Brads, and Staples:  ASTM F 1667. 
2. Power-Driven Fasteners:  NES NER-272. 
3. Wood Screws:  ASME B18.6.1. 
4. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 
5. 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. 

C. Metal Truss Accessories:  Provide truss accessories made from hot-dip, zinc-coated steel sheet 
complying with ASTM A 653/A 653M, G60 (Z180) coating designation. 

1. 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: 

a. Cleveland Steel Specialty Co. 
b. Harlen Metal Products, Inc. 
c. KC Metals Products, Inc. 
d. Simpson Strong-Tie Co., Inc. 
e. Southeastern Metals Manufacturing Co., Inc. 
f. USP Structural Connectors. 

2. 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. 
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2.3 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 truss accessories 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. 

H. Install wood trusses within installation tolerances in TPI 1. 

I. Do not cut or remove truss members. 

J. Replace wood trusses that are damaged or do not meet requirements. 

END OF SECTION 061753 
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SECTION 062023 - INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior standing and running trim. 
2. Plywood paneling. 
3. Shelving and clothes rods. 

B. See Division 06 Section "Interior Architectural Woodwork" for interior woodwork not specified 
in this Section. 

1.2 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

B. Samples:  For each type of paneling indicated. 

C. LEED Submittals: 

1. Credit EQ 4.1:  Manufacturers' product data for adhesives and glues, including printed 
statement of VOC content. 

2. Credit EQ 4.4:  Composite wood manufacturer's product data for each composite wood 
product used indicating that the bonding agent contains no urea formaldehyde. 

3. Credit MR 7:  Certificates of chain-of-custody signed by manufacturers certifying that 
products specified to be made from certified wood were made from wood obtained from 
forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria." Include evidence that mill is certified for chain-of-custody by 
an FSC-accredited certification body. 

1.3 QUALITY ASSURANCE 

A. Forest Certification:  For the following wood products, provide materials produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria": 

1. Interior standing and running trim. 
2. Interior plywood paneling. 
3. Shelving and clothes rods. 
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PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber:  DOC PS 20 and applicable grading rules of inspection agencies certified by ALSC's 
Board of Review. 

B. Softwood Plywood:  DOC PS 1. 

C. Hardboard:  AHA A135.4. 

D. MDF:  ANSI A208.2, Grade 130, made with binder containing no urea-formaldehyde resin. 

E. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea-formaldehyde 
resin. 

F. Melamine-Faced Particleboard:  Particleboard complying with ANSI A208.1, Grade M-2, 
finished on both faces with thermally fused, melamine-impregnated decorative paper complying 
with LMA SAT-1. 

2.2 STANDING AND RUNNING TRIM 

A. Softwood Lumber Trim: 

1. Species and Grade:  Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar 
pine; C Select (Choice) Finish or 1 Common (Colonial); NeLMA, NLGA, or WWPA. 

2. Species and Grade:  Douglas fir-larch or Douglas fir south, Superior or C & Btr finish; 
NLGA, WCLIB, or WWPA. 

3. Species and Grade:  Southern pine, B & B finish; SPIB. 
4. Species and Grade:  Western red cedar, Clear Heart; NLGA, WCLIB, or WWPA. 
5. Maximum Moisture Content:  19 percent. 

B. Hardwood Lumber Trim: 

1. Species and Grade:  Red oak; Clear A finish; NHLA. 
2. Maximum Moisture Content:  13 percent. 

C. Softwood Moldings for Transparent Finish (Stain or Clear Finish):  WMMPA WM 4, N-grade 
wood moldings.  Made to patterns included in WMMPA WM 12. 

1. Species:  Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine. 
2. Maximum Moisture Content:  15 percent. 

D. Hardwood Moldings for Transparent Finish (Stain or Clear Finish):  WMMPA HWM 2, N-
grade wood moldings made to patterns included in WMMPA WM 12. 

1. Species:  Red oak. 
2. Maximum Moisture Content:  9 percent. 

E. Moldings for Opaque Finish (Painted):  Made to patterns included in WMMPA WM 12. 
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1. Softwood Moldings:  WMMPA WM 4, P-grade. 

a. Species:  Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine. 
b. Maximum Moisture Content:  15 percent. 

2. Hardwood Moldings:  WMMPA HWM 2, P-grade. 

a. Species:  Red oak. 
b. Maximum Moisture Content:  9 percent. 

3. Optional Material:  Primed MDF. 

2.3 PANELING 

A. Hardwood Veneer Plywood Paneling:  Manufacturer's stock hardwood plywood panels 
complying with HPVA HP-1, made without urea-formaldehyde adhesive. 

1. Face Veneer Species and Cut:  Plain-sliced red oak. 
2. Veneer Matching:  Selected for similar color and grain. 
3. Thickness:  7/16 inch (11 mm). 

2.4 SHELVING AND CLOTHES RODS 

A. Shelving:  Made from one of the following materials, 3/4 inch (19 mm) thick.  Do not use 
particleboard or MDF that contains urea formaldehyde. 

1. Particleboard with radiused and filled or solid-wood front edge. 
2. MDF with radiused or solid-wood front edge. 

B. Shelf Cleats:  3/4-by-3-1/2-inch (19-by-89-mm) boards and 3/4-by-5-1/2-inch (19-by-140-mm) 
boards with hole and notch to receive clothes rods, as specified above for shelving. 

C. Shelf Brackets with Rod Support:  BHMA A156.16, B04051; prime-painted formed steel. 

D. Shelf Brackets without Rod Support:  BHMA A156.16, B04041; prime-painted formed steel. 

2.5 MISCELLANEOUS MATERIALS 

A. Glue:  Aliphatic-resin, polyurethane, or resorcinol wood glue. 

1. Use wood glue that has a VOC content of 30 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. Paneling Adhesive:  Comply with paneling manufacturer's written recommendations. 

1. Use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 
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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. 
2. Countersink fasteners, fill surface flush, and sand where face fastening is unavoidable. 
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. 
4. Install stairs with no more than 3/16-inch (4.7-mm) variation between adjacent treads and 

risers and with no more than 3/8-inch (9.5-mm) variation between largest and smallest 
treads and risers within each flight. 

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 and miter at corners to produce tight-fitting joints.  
Use scarf joints for end-to-end joints. 

3.4 PANELING INSTALLATION 

A. Plywood Paneling:  Select and arrange panels on each wall to minimize noticeable variations in 
grain character and color between adjacent panels.  Leave 1/4-inch (6-mm) gap to be covered 
with trim at top, bottom, and openings.  Install with uniform tight joints between panels. 

1. Attach panels to supports with manufacturer's recommended panel adhesive and 
fasteners.  Space fasteners as recommended by panel manufacturer. 

2. Conceal fasteners to greatest practical extent. 

3.5 SHELVING AND CLOTHES ROD INSTALLATION 

A. Cut shelf cleats at ends of shelves about 1/2 inch (13 mm) less than width of shelves and sand 
exposed ends smooth. 

B. Install shelf cleats by fastening to framing or backing with finish nails or trim screws, set below 
face and filled.  Space fasteners not more than 16 inches (400 mm) o.c. 

C. Install shelf brackets according to manufacturer's written instructions, spaced not more than 36 
inches (900 mm) o.c.  Fasten to framing members, blocking, or metal backing, or use toggle 
bolts or hollow wall anchors. 
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D. Cut shelves to neatly fit openings with only enough gap to allow shelves to be removed and 
reinstalled.  Install shelves, fully seated on cleats, brackets, and supports. 

END OF SECTION 062023 
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior standing and running trim. 
2. Interior frames and jambs. 
3. Flush wood paneling and wainscots. 
4. Wood cabinets. 
5. Plastic-laminate cabinets. 
6. Plastic-laminate countertops. 
7. Solid-surfacing-material countertops. 
8. Shop finishing of woodwork. 

B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips 
unless concealed within other construction before woodwork installation. 

1.2 SUBMITTALS 

A. Product Data:  For solid-surfacing material cabinet hardware and accessories. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

C. Samples: 

1. Lumber and panel products for transparent finish, for each species and cut, finished on 
one side and one edge. 

2. Lumber and panel products with shop-applied opaque finish, for each finish system and 
color, with exposed surface finished. 

3. Plastic-laminates, for each type, color, pattern, and surface finish. 
4. Thermoset decorative panels, for each type, color, pattern, and surface finish. 
5. Solid-surfacing materials. 

D. SPIRIT (LEED) Submittals: 

1. Credit EQ 4.4: 

a. Composite wood manufacturer's product data for each composite wood product 
used indicating that the bonding agent contains no urea formaldehyde. 

b. Adhesive manufacturer's product data for each adhesive used indicating that the 
adhesive contains no urea formaldehyde. 

2. Credit MR 7:  Certificates of chain-of-custody signed by manufacturers certifying that 
products specified to be made from certified wood were made from wood obtained from 
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forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria." 

E. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program 
certificates. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of woodwork. 

B. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards."  

1. Provide AWI Quality Certification Program labels and certificates for woodwork. 

C. Forest Certification:  Provide interior architectural woodwork produced from wood obtained 
from forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria." 

1.4 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. 

PART 2 - PRODUCTS 

2.1 WOODWORK FABRICATORS 

A. Fabricators:  Subject to compliance with requirements, provide interior architectural woodwork 
by one of the following: 

2.2 MATERIALS 

A. Wood Species and Cut for Transparent Finish:  Red oak, plain sawn or sliced. 

B. Wood Species for Opaque Finish:  Any closed-grain hardwood. 

C. Wood Products: 

1. Hardboard:  AHA A135.4. 
2. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no 

urea formaldehyde. 
3. Particleboard:  ANSI A208.1, Grade M-2. 
4. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 
5. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1, made with adhesive 

containing no urea formaldehyde. 
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D. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with 
thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1. 

E. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as 
required by woodwork quality standard. 

F. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with 
ISSFA-2. 

1. 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: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. ABA Industries. 
b. Avonite, Inc. 
c. E. I. du Pont de Nemours and Company. 
d. Formica Corporation. 
e. LG Chemical, Ltd. 
f. Meganite Inc.; a division of the Pyrochem Group. 
g. Nevamar Company, LLC; Decorative Products Div. 
h. Samsung; Cheil Industries Inc. 
i. Swan Corporation (The). 
j. Transolid, Inc. 
k. Wilsonart International; Div. of Premark International, Inc. 
l.  

G. Tempered Float Glass for Cabinet Doors:  ASTM C 1048, Kind FT, Condition A, Type I, 
Class 1 (clear), Quality-Q3, with exposed edges seamed before tempering, 6 mm thick, unless 
otherwise indicated. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use Exterior Type or 
Interior Type A.  Use fire-retardant-treatment formulations that do not bleed through or 
otherwise adversely affect finishes.  Kiln-dry material after treatment. 

B. Fire-Retardant Particleboard:  Panels made from softwood particles and fire-retardant chemicals 
mixed together at time of panel manufacture with flame-spread index of 25 or less and smoke-
developed index of 25 or less per ASTM E 84. 

C. Fire-Retardant Fiberboard:  ANSI A208.2 medium-density fiberboard panels made from 
softwood fibers, synthetic resins, and fire-retardant chemicals mixed together at time of panel 
manufacture with flame-spread index of 25 or less and smoke-developed index of 200 or less 
per ASTM E 84. 
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2.4 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. Butt Hinges:  2-3/4-inch (70-mm), 5-knuckle steel hinges made from 0.095-inch- (2.4-mm-) 
thick metal, and as follows: 

1. Semiconcealed Hinges for Flush Doors:  BHMA A156.9, B01361. 
2. Semiconcealed Hinges for Overlay Doors:  BHMA A156.9, B01521. 

C. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 135 degrees of 
opening, self-closing. 

D. Wire Pulls:  Back mounted, solid metal, 4 inches (100 mm) long, 5/16 inch (8 mm) in diameter. 

E. Catches:  Magnetic catches, BHMA A156.9, B03141 Push-in magnetic or catches, 
BHMA A156.9, B03131. 

F. 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. 
3. File Drawer Slides:  Grade 1HD-200; for drawers more than 6 inches (150 mm) high or 

24 inches (600 mm) wide. 
4. Pencil Drawer Slides:  Grade 2; for drawers not more than 3 inches (75 mm) high and 24 

inches (600 mm) wide. 

G. Aluminum Slides for Sliding Glass Doors:  BHMA A156.9, B07063. 

H. Door Locks:  BHMA A156.11, E07121. 

I. Drawer Locks:  BHMA A156.11, E07041. 

J. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. 

1. Dark, Oxidized, Satin Bronze, Oil Rubbed:  BHMA 613 for bronze base; BHMA 640 for 
steel base; match Architect's sample. 

2. Bright Brass, Clear Coated:  BHMA 605 for brass base; BHMA 632 for steel base. 
3. Bright Chromium Plated:  BHMA 625 for brass or bronze base; BHMA 651 for steel 

base. 
4. Satin Stainless Steel:  BHMA 630. 

2.5 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to 
less than 15 percent moisture content. 
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2.6 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. 
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. 
3. Install glass to comply with applicable requirements in Division 08 Section "Glazing" 

and in GANA's "Glazing Manual." For glass in wood frames, secure glass with 
removable stops. 

B. Interior Standing and Running Trim: 

1. For transparent-finished trim items wider than available lumber, use veneered 
construction.  Do not glue for width. 

2. Backout or groove backs of flat trim members and kerf backs of other wide, flat 
members, except for members with ends exposed in finished work. 

3. Assemble casings in plant except where limitations of access to place of installation 
require field assembly. 

C. Fire-Rated Interior Frames and Jambs:  Products fabricated from fire-retardant particleboard or 
fire-retardant medium-density fiberboard with veneered, exposed surfaces and listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 

1. Fire Rating:  20 minutes. 

D. Flush Wood Paneling and Wainscots: 

1. Lumber Trim and Edges:  At fabricator's option, trim and edges indicated as solid wood 
(except moldings) may be either lumber or veneered construction compatible with grain 
and color of veneered panels. 

2. Matching of Adjacent Veneer Leaves:  Book match. 
3. Veneer Matching within Panel Face:  Running match. 
4. Panel-Matching Method:  No matching between panels is required.  Select and arrange 

panels for similarity of grain pattern and color between adjacent panels. 

E. 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 . 
4. WI Door and Drawer Front Style:  Flush overlay. 
5. Reveal Dimension:  1/2 inch (13 mm). 
6. Grain Direction:  Vertically for drawer fronts, doors, and fixed panels. 
7. Matching of Veneer Leaves:  Book match. 
8. Veneer Matching within Panel Face:  Running match. 
9. Semiexposed Surfaces Other Than Drawer Bodies:  Same species and cut indicated for 

exposed surfaces. 
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10. Drawer Sides and Backs:  Solid-hardwood lumber, same species indicated for exposed 
surfaces Solid hardwood lumber. 

11. Drawer Bottoms:  Hardwood plywood. 
12. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above 

compartments and drawers, unless located directly under tops. 

F. Plastic-Laminate Cabinets: 

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. Reveal Dimension:  1/2 inch (13 mm). 
6. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate as follows: 

a. Horizontal Surfaces Other Than Tops:  Grade HGS. 
b. Postformed Surfaces:  Grade HGP. 
c. Vertical Surfaces:  Grade HGS. 
d. Edges:  Grade HGS PVC edge banding, 0.12 inch (3 mm) thick, matching laminate 

in color, pattern, and finish. 

7. Materials for Semiexposed Surfaces Other Than Drawer Bodies:  High-pressure 
decorative laminate, Grade VGS. 

8. Drawer Sides and Backs:  Solid-hardwood lumber. 
9. Drawer Bottoms:  Hardwood plywood. 
10. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's 

full range of solid colors or wood grains, matte finish. 
11. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above 

compartments and drawers, unless located directly under tops. 

G. Plastic-Laminate Countertops: 

1. High-Pressure Decorative Laminate Grade:  HGS. 
2. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's 

full range of solid colors, wood grains or patterns, gloss or matte finish. 
3. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 
4. Core Material at Sinks:  Medium-density fiberboard made with exterior glue or exterior-

grade plywood. 

H. Solid-Surfacing-Material Countertops: 

1. Solid-Surfacing-Material Thickness:  3/4 inch (19 mm). 
2. Colors, Patterns, and Finishes:  As selected from manufacturer's full range. 
3. Fabricate tops in one piece with loose backsplashes for field application.  Comply with 

solid-surfacing-material manufacturer's written recommendations for adhesives, sealers, 
fabrication, and finishing. 

4. Install integral sink bowls in countertops in shop. 
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2.7 SHOP FINISHING 

A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, cleaning, and 
polishing until after installation. 

B. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed 
surfaces of woodwork.  Apply two coats to back of paneling. 

C. 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. Open-Grain Woods:  After staining (if any), apply paste wood filler to open-grain woods 

and wipe off excess.  Tint filler to match stained wood. 
6. 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 for exposed fastening, countersunk and filled flush with woodwork and 
matching final finish if transparent finish is indicated. 

F. Standing and Running Trim:  Install with minimum number of joints possible, using full-length 
pieces (from maximum length of lumber available) to greatest extent possible.  Scarf running 
joints and stagger in adjacent and related members. Fill gaps, if any, between top of base and 
wall with plastic wood filler, sand smooth, and finish same as wood base if finished. 

G. Paneling:  Anchor paneling to supporting substrate with concealed panel-hanger clips.  Do not 
use face fastening, unless covered by trim. 
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H. Stairs:  Securely anchor carriages to supporting substrates.  Install stairs with treads and risers 
no more than 1/8 inch (3 mm) from indicated position. 

I. Railings:  Install rails with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) variation from 
a straight line. 

1. Stair Rails:  Glue and dowel or pin balusters to treads and railings, and railings to newel 
posts. 

2. Wall Rails:  Support rails on indicated metal brackets securely fastened to wall framing. 

J. 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. 

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. 

K. 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 064023 
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SECTION 071113 - BITUMINOUS DAMPPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Cold-applied, cut-back asphalt dampproofing. 
2. Cold-applied, emulsified-asphalt dampproofing. 

B. See Division 01 Section "Sustainable Design Requirements" for additional SPIRIT (LEED) 
requirements. 

1.2 SUBMITTALS 

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

B. SPIRIT (LEED) Submittals: 

1. Credit EQ 4.2:  Product Data for dampproofing used on the interior of the building 
indicating VOC content in g/L calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

1.3 PROJECT CONDITIONS 

A. Ventilation:  Provide adequate ventilation during application of dampproofing in enclosed 
spaces.  Maintain ventilation until dampproofing has cured. 

PART 2 - PRODUCTS 

2.1 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING 

A. 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. ChemMasters Corp. 
2. Degussa Building Systems; Sonneborn Brand Products. 
3. Gardner Gibson, Inc. 
4. Henry Company. 
5. Karnak Corporation. 
6. Koppers Inc. 
7. Malarkey Roofing Products. 
8. Meadows, W. R., Inc. 
9. Tamms Industries, Inc. 
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B. Trowel Coats:  ASTM D 4586, Type I, Class 1, fibered. 

C. Brush and Spray Coats:  ASTM D 4479, Type I, fibered or nonfibered. 

D. VOC Content:  2.5 lb/gal. (300 g/L) or less. 

2.2 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING 

A. 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. ChemMasters Corp. 
2. Degussa Building Systems; Sonneborn Brand Products. 
3. Gardner Gibson, Inc. 
4. Henry Company. 
5. Karnak Corporation. 
6. Koppers Inc. 
7. Malarkey Roofing Products. 
8. Meadows, W. R., Inc. 
9. Tamms Industries, Inc. 

B. Trowel Coats:  ASTM D 1227, Type II, Class 1. 

C. Fibered Brush and Spray Coats:  ASTM D 1227, Type II, Class 1. 

D. Brush and Spray Coats:  ASTM D 1227, Type III, Class 1. 

E. VOC Content:  Zero. 

2.3 PROTECTION COURSE 

A. Protection Course, Asphalt-Board Type:  ASTM D 6506, premolded, 1/8-inch- (3-mm-) thick, 
multi-ply, semirigid board consisting of a mineral-stabilized asphalt core sandwiched between 
layers of asphalt-saturated felt, and faced on 1 side with polyethylene film. 

2.4 MISCELLANEOUS MATERIALS 

A. Cut-Back Asphalt Primer:  ASTM D 41. 

B. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water as 
recommended by manufacturer. 

C. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and 
apply bond breakers if any, as recommended by prime material manufacturer. 

3.2 APPLICATION, GENERAL 

A. Comply with manufacturer's written recommendations unless more stringent requirements are 
indicated or required by Project conditions to ensure satisfactory performance of dampproofing. 

B. Apply dampproofing to footings and foundation walls where opposite side of wall faces 
building interior. 

1. Apply from finished-grade line to top of footing, extend over top of footing, and down a 
minimum of 6 inches (150 mm) over outside face of footing. 

2. Extend 12 inches (300 mm) onto intersecting walls and footings, but do not extend onto 
surfaces exposed to view when Project is completed. 

3. Install flashings and corner protection stripping at internal and external corners, changes 
in plane, construction joints, cracks, and where shown as "reinforced," by embedding an 
8-inch- (200-mm-) wide strip of asphalt-coated glass fabric in a heavy coat of 
dampproofing.  Dampproofing coat for embedding fabric is in addition to other coats 
required. 

3.3 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING 

A. On Concrete Foundations:  Apply 2 brush or spray coats at not less than 1.25 gal./100 sq. ft. 
(0.5 L/sq. m) for first coat and 1 gal./100 sq. ft. (0.4 L/sq. m) for second coat, or 1 trowel coat at 
not less than 4 gal./100 sq. ft. (1.6 L/sq. m). 

B. On Unexposed Face of Concrete Retaining Walls:  Apply 1 brush or spray coat at not less than 
1.25 gal./100 sq. ft. (0.5 L/sq. m). 

3.4 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING 

A. On Concrete Foundations:  Apply 2 brush or spray coats at not less than 1.5 gal./100 sq. ft. (0.6 
L/sq. m) for first coat and 1 gal./100 sq. ft. (0.4 L/sq. m) for second coat, 1 fibered brush or 
spray coat at not less than 3 gal./100 sq. ft. (1.2 L/sq. m), or 1 trowel coat at not less than 4 
gal./100 sq. ft. (1.6 L/sq. m). 

3.5 INSTALLATION OF PROTECTION COURSE 

A. Where indicated, install protection course over completed-and-cured dampproofing.  Comply 
with dampproofing material manufacturer's written recommendations for attaching protection 
course. 
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1. Support protection course with spot application of adhesive of type recommended by 
protection board manufacturer over cured coating. 

2. Install protection course on same day of installation of dampproofing (while coating is 
tacky) to ensure adhesion. 

END OF SECTION 071113 
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SECTION 071900 - WATER REPELLENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes penetrating water-repellent coatings for the following vertical and 
horizontal surfaces: 

1. Architectural Precast Concrete. 
2. Brick masonry. 

1.2 SUBMITTALS 

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

B. Product test reports. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer and Applicator agree(s) 
to repair or replace materials that fail to maintain water repellency specified in Part 1 
"Performance Requirements" Article within Five 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 PENETRATING WATER REPELLENTS 

A. Siloxane, Penetrating Water Repellent:  Clear, oligomerous alkylalkoxysiloxanes containing 10 
percent or more solids; with alcohol, ethanol, mineral spirits, water, or other proprietary solvent 
carrier; and with 3.3 lb/gal. (400 g/L) or less of VOCs. 

1. Products: 
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a. Chemical Products Industries, Inc.; CP-500W. 
b. ChemMasters; Spall Guard WB. 
c. Chemprobe Coating Systems, L. P.; Prime A Pell H2O. 
d. Diedrich Technologies, Inc.; 303-S. 
e. Euclid Chemical Company (The); Weatherguard. 
f. Hydrozo, a division of ChemRex; Enviroseal 40. 
g. ProSoCo, Inc.; Siloxane PD. 
h. SaverSystems, Div. of Meredith, Inc.; Masonry Saver WB. 
i. Specco Industries, Inc.; W-5. 
j. Wacker Chemical Corp.; 29A. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrate of substances that might interfere with penetration or performance of water 
repellents.  Test for moisture content, according to water-repellent manufacturer's written 
instructions, to ensure that surface is dry enough. 

1. Architectural Precast Concrete:  Remove oil, curing compounds, laitance, and other 
substances that could prevent adhesion or penetration of water repellents. 

2. Clay Brick Masonry:  Clean clay brick masonry per ASTM D 5703. 

B. Test for pH level, according to water-repellent manufacturer's written instructions, to ensure 
chemical bond to silicate minerals. 

C. Protect adjoining work, including sealant bond surfaces, from spillage or blow-over of water 
repellent.  Cover adjoining and nearby surfaces of aluminum and glass if there is the possibility 
of water repellent being deposited on surfaces.  Cover live plants and grass. 

D. Coordination with Sealants:  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 used in the work. 

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

3.2 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 spray coating of water repellent on surfaces indicated for treatment 
using low-pressure spray equipment.  Comply with manufacturer's written instructions for using 
airless spraying procedure, unless otherwise indicated. 
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1. Precast Concrete:  At Contractor's option, first application of water repellent on precast 
concrete units may be completed before installing units.  Mask sealant-bond surfaces to 
prevent water repellent from migrating onto joint surfaces. 

C. Apply a second saturation spray 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. 

3.3 CLEANING 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by 
water-repellent application as work progresses.  Repair damage caused by water-repellent 
application.  Comply with manufacturer's written cleaning instructions. 

END OF SECTION 071900 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Perimeter wall insulation (supporting backfill). 
2. Cavity-wall insulation. 
3. Concealed building insulation. 
4. Vapor retarders. 
5. Sound attenuation insulation. 

1.2 PERFORMANCE REQUIREMENTS 

A. Plenum Rating:  Provide glass-fiber insulation where indicated in ceiling plenums whose test 
performance is rated as follows for use in plenums as determined by testing identical products 
per "Erosion Test" and "Mold Growth and Humidity Test" described in UL 181, or on 
comparable tests from another standard acceptable to authorities having jurisdiction. 

1. Erosion Test Results:  Insulation shows no visible evidence of cracking, flaking, peeling, 
or delamination of interior surface of duct assembly, after testing for 4 hours at 2500-fpm 
(13-m/s) air velocity. 

2. Mold Growth and Humidity Test Results:  Insulation shows no evidence of mold growth, 
delamination, or other deterioration due to the effects of high humidity, after inoculation 
with Chaetomium globosium on all surfaces and storing for 60 days at 100 percent 
relative humidity in the dark. 

1.3 SUBMITTALS 

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

B. Samples for Verification:  Full-size units for each type of exposed insulation indicated. 

C. SPIRIT (LEED) Submittals: 

1. Credit MR 4.1 and MR 4.2:  Product Data indicating percentages by weight of 
postconsumer and preconsumer recycled content for products having recycled content. 

a. Include statement indicating costs for each product having recycled content. 

D. Product test reports. 

E. Research/Evaluation Reports:  For foam-plastic insulation. 
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1.4 QUALITY ASSURANCE 

A. Retain ASTM test method below based on product and kind of fire-resistance characteristic 
specified for each product in Part 2.  Fire-Test-Response Characteristics:  Provide insulation and 
related materials with the fire-test-response characteristics indicated, as determined by testing 
identical products per ASTM E 84 for surface-burning characteristics, by UL or another testing 
and inspecting agency acceptable to authorities having jurisdiction.  Identify materials with 
appropriate markings of applicable testing and inspecting agency. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.60 lb/cu. ft. (26 kg/cu. m), 
with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:  

1. Available Manufacturers: 

a. DiversiFoam Products. 
b. Dow Chemical Company. 
c. Owens Corning. 
d. Pactiv Building Products Division. 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Available Manufacturers: 

1. CertainTeed Corporation. 
2. Guardian Fiberglass, Inc. 
3. Johns Manville. 
4. Knauf Fiber Glass. 
5. Owens Corning. 

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively; passing ASTM E 136 for combustion characteristics. 
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C. Faced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type III (blankets with reflective 
membrane facing), Class A (membrane-faced surface with a flame-spread index of 25 or less); 
Category 1 (membrane is a vapor barrier), faced with foil-scrim-kraft, foil-scrim, or foil-scrim-
polyethylene vapor-retarder membrane on 1 face. 

D. Where glass-fiber blanket insulation is indicated by the following thicknesses, provide blankets 
in batt or roll form with thermal resistances indicated: 

1. 3-1/2 inches (89 mm) thick with a thermal resistance of 13 deg F x h x sq. ft./Btu at 75 
deg F (2.3 K x sq. m/W at 24 deg C). 

2. 3-5/8 inches (92 mm) thick with a thermal resistance of 11 deg F x h x sq. ft./Btu at 75 
deg F (1.9 K x sq. m/W at 24 deg C). 

3. 5-1/2 inches (140 mm) thick with a thermal resistance of 21 deg F x h x sq. ft./Btu at 75 
deg F (3.7 K x sq. m/W at 24 deg C). 

4. 6-1/2 inches (165 mm) thick with a thermal resistance of 19 deg F x h x sq. ft./Btu at 75 
deg F (3.3 K x sq. m/W at 24 deg C). 

5. 10 inches (254 mm) thick with a thermal resistance of 30 deg F x h x sq. ft./Btu at 75 
deg F (5.2 K x sq. m/W at 24 deg C). 

2.4 VAPOR RETARDERS 

A. Foil-Polyester-Film Vapor Retarders:  2 layers of 0.5-mil- (0.013-mm-) thick polyester film 
laminated to an inner layer of 1-mil- (0.025-mm-) thick aluminum foil, with maximum water-
vapor transmission rate in flat condition of 0.0 g/h x sq. m and with maximum flame-spread and 
smoke-developed indexes of 5. 

1. Product:  Subject to compliance with requirements, provide "Zero Perm" by Alumiseal 
Corporation. 

B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers. 

D. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, 
Use NT related to exposure, and Use O related to vapor-barrier-related substrates. 

E. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and with 
demonstrated capability to bond vapor retarders securely to substrates indicated. 

2.5 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors:  Plate formed from perforated galvanized carbon-
steel sheet, 0.030 inch (0.762 mm) thick by 2 inches (50 mm) square, welded to projecting 
copper-coated steel spindle 0.105 inch (2.67 mm) in diameter and of length capable of holding 
insulation of thickness indicated securely in position with 1-1/2-inch- (38-mm-) square or 
diameter self-locking washers complying with the following requirements: 
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1. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick galvanized steel sheet, with beveled edge for increased stiffness. 

2. Where anchors are located in ceiling plenums, protect ends with capped self-locking 
washers incorporating a spring steel insert to ensure permanent retention of cap. 

B. Insulation Standoff:  Spacer fabricated from galvanized mild-steel sheet for fitting over spindle 
of insulation anchor to maintain air space of 1 inch (25 mm) between face of insulation and 
substrate to which anchor is attached. 

C. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to 
substrates indicated without damaging insulation, fasteners, and substrates. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any 
time to ice, rain, and snow. 

C. Extend insulation in thickness indicated 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. Water-Piping Coordination:  If water piping is located within insulated exterior walls, 
coordinate location of piping to ensure that it is placed on warm side of insulation and insulation 
encapsulates piping. 

E. For preformed insulating units, 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 PERIMETER INSULATION 

A. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written 
instructions.  Use adhesive recommended by insulation manufacturer. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches (610 mm) below 
exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions.  Stagger end joints and tightly abut insulation units. 

C. Protect below-grade insulation on vertical surfaces from damage during backfilling by applying 
protection course with joints butted.  Set in adhesive according to insulation manufacturer's 
written instructions. 
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D. Protect top surface of horizontal insulation from damage during concrete work by applying 
protection course with joints butted. 

3.3 INSTALLATION OF CAVITY-WALL INSULATION 

A. On units of foam-plastic board insulation, install pads of adhesive spaced approximately 24 
inches (610 mm) o.c. both ways on inside face, and as recommended by manufacturer.  Fit 
courses of insulation between wall ties and other obstructions, with edges butted tightly in both 
directions.  Press units firmly against inside substrates indicated. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 
ties designed for this purpose and specified in Division 04 Section "Unit Masonry." 

3.4 INSTALLATION OF GENERAL BUILDING INSULATION 

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. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or sealant to 
edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed 
installation with adhesive, mastic, or sealant as recommended by insulation manufacturer. 

C. Set vapor-retarder-faced units with vapor retarder to warm side of construction, unless 
otherwise indicated. 

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to 
surrounding construction to ensure airtight installation. 

D. Install mineral-fiber insulation in cavities formed by framing members according to the 
following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill cavity, provide lengths that will produce a snug fit 
between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures. 
4. Install eave ventilation troughs between roof framing members in insulated attic spaces at 

vented eaves. 
5. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 

support unfaced blankets mechanically and support faced blankets by taping stapling 
flanges to flanges of metal studs. 

6. For wood-framed construction, install mineral-fiber blankets according to ASTM C 1320 
and as follows: 

a. With faced blankets having stapling flanges, secure insulation by inset, stapling 
flanges to sides of framing members. 
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b. With faced blankets having stapling flanges, lap blanket flange over flange of 
adjacent blanket to maintain continuity of vapor retarder once finish material is 
installed over it. 

E. Stuff glass-fiber loose-fill insulation into miscellaneous voids and cavity spaces where shown.  
Compact to approximately 40 percent of normal maximum volume equaling a density of 
approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

3.5 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION 

A. Install 3-inch- (76-mm-) thick, unfaced glass-fiber blanket insulation over suspended ceilings at 
partitions in a width that extends insulation 48 inches (1219 mm) on either side of partition. 

3.6 INSTALLATION OF VAPOR RETARDERS 

A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  
Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to 
cover miscellaneous voids in insulated substrates, including those filled with loose-fiber 
insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.  
Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall 
openings; and at lap joints.  Space fasteners 16 inches (400 mm) o.c. 

C. Before installing vapor retarder, apply urethane sealant to flanges of metal framing including 
runner tracks, metal studs, and framing around door and window openings.  Seal overlapping 
joints in vapor retarders with vapor-retarder tape according to vapor-retarder manufacturer's 
written instructions.  Seal butt joints with vapor-retarder tape.  Locate all joints over framing 
members or other solid substrates. 

D. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners 
as recommended by vapor-retarder manufacturer. 

E. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and 
vapor retarder. 

F. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarder. 

END OF SECTION 072100 
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SECTION 074113 - METAL ROOF PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Standing-seam metal roof panels. 
2. Metal soffit panels. 

B. Related Sections: 

1. Division 07 Section "Sheet Metal Roofing" for custom-fabricated and on-site, roll-
formed sheet metal roofing. 

1.2 PERFORMANCE REQUIREMENTS 

A. Hydrostatic-Head Resistance:  No water penetration when tested according to ASTM E 2140. 

B. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580 for 
wind-uplift-resistance class indicated. 

1. Uplift Rating:  UL 90. 

C. FMG Listing:  Provide metal roof panels and component materials that comply with 
requirements in FMG 4471 as part of a panel roofing system and that are listed in FMG's 
"Approval Guide" for Class 1 or noncombustible construction, as applicable.  Identify materials 
with FMG markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail Resistance:  MH. 

D. Structural Performance:  Provide metal roof panel assemblies capable of withstanding the 
effects of gravity loads and 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. Snow Loads:  35 lbf/sq. ft. (1676 Pa). 
3. Deflection Limits:  Metal roof panel assemblies shall withstand wind and snow loads 

with vertical deflections no greater than 1/180 of the span. 

E. Solar Reflectance:  Initial solar reflectance of not less than 0.70 when tested according to 
ASTM E 903, and maintained, under normal conditions, solar reflectance of not less than 0.50 
for 3 years after installation. 
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F. Solar Reflectance:  Initial solar reflectance of not less than 0.25 when tested according to 
ASTM E 903, and maintained, under normal conditions, solar reflectance not less than 0.15 for 
3 years after installation. 

G. Minimum Emissivity Rating:  Provide roofing materials with 0.90 or greater emissivity when 
tested according to ASTM E 408. 

1.3 SUBMITTALS 

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

B. SPIRIT (LEED) Submittals: 

1. Product Data for Credit SS 7.2:  For roof materials, indicating that roof materials comply 
with ENERGY STAR requirements and have a minimum emissivity of 0.9. 

C. Shop Drawings:  Show fabrication and installation layouts of metal roof panels; details of edge 
conditions, side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashings, 
closures, and accessories; and special details.  Distinguish between factory- and field-assembled 
work. 

D. Samples:  For each type of exposed finish required. 

E. Delegated-Design Submittal:  For metal roof panel assembly indicated to comply with 
performance requirements and design criteria, including analysis data and calculations signed 
and sealed by the qualified professional engineer responsible for their preparation. 

F. Coordination Drawings:  Roof plans, drawn to scale, based on input from installers of the items 
involved. 

G. Product test reports. 

H. Field quality-control reports. 

I. Maintenance data. 

J. Warranties:  Samples of special warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Fire-Resistance Ratings:  Where indicated, provide metal roof panels identical to those of 
assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify 
products with appropriate markings of applicable testing agency. 

1. Combustion Characteristics:  ASTM E 136. 
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1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace metal roof panel assemblies that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Five 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 roof 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. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating 
designation; structural quality. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating 
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural 
quality. 

3. Surface:  Smooth, flat finish. 
4. Exposed Coil-Coated Finish: 

a. 3-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. 

5. 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. Joint Sealant:  ASTM C 920; as recommended in writing by metal roof panel 
manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311. 

2.2 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils (0.76 to 1.0 mm) thick minimum, 
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. 
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1. Thermal Stability:  Stable after testing at 240 deg F (116 deg C); ASTM D 1970. 
2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F (29 deg C); 

ASTM D 1970. 
3. Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, the following: 

a. Carlisle Coatings & Waterproofing Inc., Div. of Carlisle Companies Inc.; 
CCW WIP 300HT. 

b. Grace Construction Products; a unit of Grace, W. R. & Co.; Ultra. 
c. Henry Company; Blueskin PE200 HT. 
d. Metal-Fab Manufacturing, LLC; MetShield. 
e. Owens Corning; WeatherLock Metal High Temperature Underlayment. 

B. Felts:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felts. 

C. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application. 

2.3 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 roof panels by means of plastic caps or factory-
applied coating.  Provide EPDM, PVC, or neoprene sealing washers. 

B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil 
(0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities. 

2.4 STANDING-SEAM METAL ROOF PANELS 

A. General:  Provide factory-formed metal roof panels designed to be installed by lapping and 
interconnecting raised side edges of adjacent panels with joint type indicated and mechanically 
attaching panels to supports using concealed clips in side laps.  Include clips, cleats, pressure 
plates, and accessories required for weathertight installation. 

1. Steel Panel Systems:  Unless more stringent requirements are indicated, comply with 
ASTM E 1514. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. AEP-Span. 
b. Architectural Building Components. 
c. Architectural Metal Systems. 
d. Architectural Roofing and Siding, Inc. 
e. ATAS International, Inc. 
f. Berridge Manufacturing Company. 
g. Butler Manufacturing; a BlueScope Steel company. 
h. CENTRIA Architectural Systems. 
i. Copper Sales, Inc. 
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j. Dimensional Metals, Inc. 
k. Englert, Inc. 
l. Fabral. 
m. Flexospan Steel Buildings, Inc. 
n. Galvamet; Galvacer Building Systems. 
o. IMETCO. 
p. Integris Metals. 
q. MBCI; a division of NCI Building Systems, L. P. 
r. McElroy Metal, Inc. 
s. Merchant & Evans. 
t. Metal-Fab Manufacturing, LLC. 
u. Metal Sales Manufacturing Corporation. 
v. Metecno-Morin; Division of Metecno Inc. 
w. Modern Metal Systems, Inc. 
x. Petersen Aluminum Corporation. 
y. Steelox Systems, L.L.C. 
z. Ultra Seam Incorporated. 
aa. United Steel Deck Inc.; Subsidiary of Bouras Industries Inc. 
bb. VICWEST; Div. of Jenisys Engineered Products. 

3. Profile:  Vertical-rib, snap-joint, as indicated on Drawings. 

4. Material:  Zinc-coated (galvanized) steel sheet, 0.034-inch (0.86-mm) nominal thickness. 

a. Exterior Finish:  3-coat fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range <Insert color>. 

5. Material:  Aluminum-zinc alloy-coated steel sheet, 0.034-inch (0.86-mm).nominal 
thickness. 

a. Exterior Finish:  3-coat fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range. 

6. Clips:  Floating to accommodate thermal movement. 

a. Material:  Stainless steel. 

7. Joint Type:  As standard with manufacturer. 

2.5 METAL SOFFIT PANELS 

A. General:  Provide factory-formed perforated 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 and factory-applied sealant in side laps.  Include 
accessories required for weathertight installation. 

B. Metal Soffit Panels:  Match profile and material of metal roof panels. 

1. Finish:  Match finish and color of metal roof panels. 
2. Sealant:  Factory applied within interlocking joint. 
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3. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. AEP-Span. 
b. Architectural Building Components. 
c. ATAS International, Inc. 
d. Berridge Manufacturing Company. 
e. CENTRIA Architectural Systems. 
f. Cheney Flashing Company. 
g. Copper Sales, Inc. 
h. Dimensional Metals, Inc. 
i. Englert, Inc. 
j. Fabral. 
k. IMETCO. 
l. MBCI; a division of NCI Building Systems, L. P. 
m. McElroy Metal, Inc. 
n. Merchant & Evans. 
o. Metal-Fab Manufacturing, LLC. 
p. Metal Sales Manufacturing Corporation. 
q. Petersen Aluminum Corporation. 
r. Ultra Seam Incorporated. 

4. Profile:  Reveal joint as indicated on Drawings. 
5. Material:  Same material, finish, and color as metal roof panels. 

6. Panel Coverage:  16 inches (406 mm). 
7. Panel Height:  0.875 inch (22 mm). 
8. Sealant:  Factory applied within interlocking joint. 

2.6 ACCESSORIES 

A. Roof Panel Accessories:  Provide components approved by roof panel manufacturer and as 
required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, 
ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match 
material and finish of metal roof panels unless otherwise indicated. 

1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as metal roof 
panels. 

2. 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 roof panel profile.  Provide closure strips where 
indicated or necessary to ensure weathertight construction. 

3. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

B. Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, 
minimum 0.018 inch (0.45 mm) thick.  Provide flashing and trim as required to seal against 
weather and to provide finished appearance.  Locations include, but are not limited to, eaves, 
rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with 
same finish system as adjacent metal roof panels. 
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C. Gutters:  Formed from same material roof panels.  Match profile of gable trim, complete with 
end pieces, outlet tubes, and other special pieces as required.  Fabricate in minimum 96-inch- 
(2400-mm-) long sections, of size and metal thickness according to SMACNA's "Architectural 
Sheet Metal Manual."  Furnish gutter supports spaced a maximum of 36 inches (900 mm) o.c., 
fabricated from same metal as gutters.  Provide wire ball strainers of compatible metal at 
outlets.  Finish gutters to match roof fascia and rake trim. 

D. Downspouts:  Formed from same material as roof panels.  Fabricate in 10-foot- (3-m-) long 
sections, complete with formed elbows and offsets, of size and metal thickness according to 
SMACNA's "Architectural Sheet Metal Manual".  Finish downspouts to match gutters. 

E. Roof Curbs:  Fabricated from same material as roof panels, minimum 0.048 inch (1.2 mm) 
thick; with bottom of skirt profiled to match roof panel profiles, and welded top box and 
integral full-length cricket.  Fabricate curb subframing of minimum 0.0598-inch- (1.5-mm-) 
thick, angle-, C-, or Z-shaped steel sheet.  Fabricate curb and subframing to withstand indicated 
loads, of size and height indicated.  Finish roof curbs to match metal roof panels. 

1. Insulate roof curb with 1-inch- (25-mm-) thick, rigid insulation. 

2.7 FABRICATION 

A. Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, 
by manufacturer's standard procedures and processes and as necessary to fulfill indicated 
performance requirements.  Comply with indicated profiles and with dimensional and structural 
requirements. 

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

C. Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips that 
provide a tight seal and prevent metal-to-metal contact, in a manner that will seal weathertight 
and minimize noise from movements within panel assembly. 

D. 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 PREPARATION 

A. Substrate Board:  Install substrate boards over roof deck on entire roof surface.  Attach with 
substrate-board fasteners. 

1. Install substrate board with long joints in continuous straight lines, perpendicular to roof 
slopes with end joints staggered between rows.  Tightly butt substrate boards together. 

2. Comply with UL requirements for fire-rated construction. 
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B. Miscellaneous Framing:  Install subpurlins, eave angles, furring, and other miscellaneous roof 
panel support members and anchorage according to metal roof panel manufacturer's written 
instructions. 

3.2 UNDERLAYMENT INSTALLATION 

A. Self-Adhering Sheet Underlayment:  Apply primer if required by manufacturer.  Comply with 
temperature restrictions of underlayment manufacturer for installation.  Apply at locations 
indicated on Drawings, wrinkle free, in shingle fashion to shed water, and 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. 

B. Felt Underlayment:  Apply at locations indicated on Drawings, in shingle fashion to shed water, 
and with lapped joints of not less than 2 inches (50 mm). 

C. Apply slip sheet over underlayment before installing metal roof panels. 

D. Install flashings to cover underlayment to comply with requirements specified in Division 07 
Section "Sheet Metal Flashing and Trim." 

3.3 THERMAL INSULATION INSTALLATION 

A. Board Insulation:  Extend insulation in thickness indicated to cover entire roof.  Comply with 
installation requirements in Division 07 Section "Thermal Insulation." 

1. Erect insulation and hold in place with Z-shaped furring members spaced 24 inches (610 
mm) 600 mm o.c.  Securely attach narrow flanges of furring members to roof deck with 
screws spaced 24 inches (600 mm) o.c. 

3.4 METAL ROOF PANEL INSTALLATION 

A. Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at 
each standing-seam joint at location, spacing, and with fasteners recommended by 
manufacturer. 

1. Install clips to supports with self-tapping fasteners. 
2. Install pressure plates at locations indicated in manufacturer's written installation 

instructions. 
3. Snap Joint:  Nest standing seams and fasten together by interlocking and completely 

engaging factory-applied sealant. 
4. Seamed Joint:  Crimp standing seams with manufacturer-approved, motorized seamer 

tool so clip, metal roof panel, and factory-applied sealant are completely engaged. 

B. Batten-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at 
each batten-seam joint at location, spacing, and with fasteners recommended by manufacturer. 

1. Install clips to supports with self-drilling fasteners. 
2. Apply battens to metal roof panel seams, fully engaged to provide weathertight joints. 
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C. 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. 

3.5 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 roof panel assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. 

2. 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. 

3. Provide elbows at base of downspouts to direct water away from building. 

3.6 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal roof panels are 
installed unless otherwise indicated in manufacturer's written installation instructions.  On 
completion of metal roof panel installation, clean finished surfaces as recommended by metal 
roof panel manufacturer.  Maintain in a clean condition during construction. 

END OF SECTION 074113 
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SECTION 075400 - THERMOPLASTIC MEMBRANE ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes mechanically fastened and loosely laid and ballasted membrane roofing 
systems. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other Work. 

C. Samples:  For each product included in membrane roofing system. 

D. Research/evaluation reports. 

E. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer, approved by manufacturer to install 
manufacturer's products. 

B. Source Limitations:  Obtain components for membrane roofing system from roofing membrane 
manufacturer. 

C. Fire-Test-Response Characteristics:  Provide membrane roofing materials with the fire-test-
response characteristics indicated as determined by testing identical products per test method 
below by UL, FMG, or another testing and inspecting agency acceptable to authorities having 
jurisdiction. 

1. Exterior Fire-Test Exposure:  Class  A; ASTM E 108, for application and roof slopes 
indicated. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form, without monetary limitation, in which 
manufacturer agrees to repair or replace components of membrane roofing system that fail in 
materials or workmanship within 20 years from date of Substantial Completion.  Failure 
includes roof leaks. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by the 

manufacturers specified. 

2.2 THERMOPLASTIC POLYOLEFIN ROOFING MEMBRANE 

A. Fabric-Reinforced Thermoplastic Polyolefin Sheet:  Uniform, flexible sheet formed from a 
thermoplastic polyolefin, internally fabric or scrim reinforced, and as follows: 

1. Manufacturers: 

a. Carlisle SynTec Incorporated. 
b. Firestone Building Products Company. 
c. GAF Materials Corporation. 
d. GenFlex Roofing Systems. 
e. Johns Manville International, Inc. 
f. Sarnafil Inc. 
g. Stevens Roofing Systems; Div. of JPS Elastomerics. 
h. Versico Inc. 

2. Thickness:  60 mils (1.5 mm), nominal. 
3. Exposed Face Color:  White. 
4. Physical Properties: 

a. Breaking Strength:  225 lbf (1 kN); ASTM D 751, grab method. 
b. Elongation at Break:  15 percent; ASTM D 751. 
c. Tearing Strength:  55 lbf (245 N) minimum; ASTM D 751, Procedure B. 
d. Brittleness Point:  Minus 22 deg F (30 deg C). 
e. Ozone Resistance:  No cracks after sample, wrapped around a 3-inch- (75-mm-) 

diameter mandrel, is exposed for 166 hours to a temperature of 104 deg F 
(40 deg C) and an ozone level of 100 pphm (100 mPa); ASTM D 1149. 

f. Resistance to Heat Aging:  90 percent minimum retention of breaking strength, 
elongation at break, and tearing strength after 166 hours at 240 deg F (116 deg C); 
ASTM D 573. 

g. Water Absorption:  Less than 4 percent mass change after 166 hours' immersion at 
158 deg F (70 deg C); ASTM D 471. 

h. Linear Dimension Change:  Plus or minus 2 percent; ASTM D 1204. 

2.3 AUXILIARY MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with membrane roofing. 
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B. Sheet Flashing:  Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 
55 mils (1.4 mm) thick, minimum, of same color as sheet membrane. 

C. Bonding Adhesive:  Manufacturer's standard solvent or water-based bonding adhesive for 
membrane, and solvent-based bonding adhesive for base flashings. 

D. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, 
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

E. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch (25 mm) wide by 0.05 inch (1.3 mm) thick, prepunched. 

F. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening membrane to substrate, and 
acceptable to membrane roofing system manufacturer. 

G. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, 
preformed inside and outside corner sheet flashings, T-joint covers, termination reglets, cover 
strips, slip sheet, and other accessories. 

2.4 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 
Type X, 5/8 inch (16 mm) thick. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening substrate panel to roof deck. 

2.5 ROOF INSULATION 

A. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, felt or glass-fiber mat facer on 
both major surfaces. 

B. Perlite Board Insulation:  ASTM C 728; composed of expanded perlite, cellulosic fibers, 
binders, and waterproofing agents with top surface seal-coated. 

C. Cellulosic-Fiber Board Insulation:  ASTM C 208, Type II, Grade 2, fibrous-felted wood fiber or 
other cellulosic-fiber and water-resistant binders, chemically treated for deterioration. 

D. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch 
per 12 inches (1:48), unless otherwise indicated. 

E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated. 
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2.6 INSULATION ACCESSORIES 

A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and 
acceptable to roofing system manufacturer. 

B. Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive formulated 
to adhere roof insulation to substrate. 

C. Cover Board:  ASTM C 208, Type II, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13 
mm) thick. 

D. Roofing Asphalt:  ASTM D 312, Type III or IV. 

1. Asphalt Primer:  ASTM D 41. 

2.7 AGGREGATE BALLAST 

A. Aggregate Ballast:  Smooth, washed, riverbed gravel or other acceptable smooth-faced stone; 
ASTM D 448, Size ranging from 3 to 5 inches (76 to 126 mm). 

2.8 WALKWAYS 

A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, 
surface-textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick, and acceptable 
to membrane roofing system manufacturer. 

PART 3 - EXECUTION 

3.1 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes 
with end joints staggered between rows.  Tightly butt substrate boards together. 

1. Fasten substrate board to top flanges of steel deck according to membrane roofing system 
manufacturer's written instructions. 

3.2 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not exposed to 
precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system manufacturer's written instructions for installing roof 
insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 
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D. Install one or more layers of insulation under area of roofing to achieve required thickness.  
Where overall insulation thickness is 2 inches (50 mm) or greater, install 2 or more layers with 
joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches 
(150 mm) in each direction. 

E. Loosely Laid Insulation:  Loosely lay insulation units. 

F. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

3.3 MECHANICALLY FASTENED ROOFING MEMBRANE INSTALLATION 

A. Install roofing membrane over area to receive roofing according to roofing system 
manufacturer's written instructions.  Unroll roofing membrane and allow to relax before 
installing. 

1. Install sheet according to ASTM D 5082. 

B. Mechanically or adhesively fasten roofing membrane securely at terminations, penetrations, and 
perimeter of roofing. 

C. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of 
roofing membrane according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Repair tears, voids, and lapped seams in roofing membrane that does not meet 
requirements. 

D. In-Splice Attachment:  Secure one edge of roofing membrane using fastening plates or metal 
battens centered within membrane splice and mechanically fasten roofing membrane to roof 
deck.  Field-splice seam. 

E. Through-Membrane Attachment:  Secure roofing membrane using fastening plates or metal 
battens and mechanically fasten roofing membrane to roof deck.  Cover battens and fasteners 
with a continuous cover strip. 

3.4 LOOSELY LAID AND BALLASTED ROOFING MEMBRANE INSTALLATION 

A. Install roofing membrane over area to receive roofing according to roofing system 
manufacturer's written instructions.  Unroll roofing membrane and allow to relax before 
installing. 

B. Mechanically fasten or adhere perimeter of roofing membrane according to requirements in 
ANSI/SPRI RP-4. 
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C. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of 
roofing membrane according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Repair tears, voids, and lapped seams in roofing membrane that does not meet 
requirements. 

D. Aggregate Ballast:  Apply aggregate ballast uniformly over roofing membrane at rate required 
by membrane roofing system manufacturer, but not less than the following, spreading with care 
to minimize possibility of damage to membrane roofing system.  Lay ballast as roofing 
membrane is installed, leaving roofing membrane ballasted at the end of the workday. 
1. Ballast Weight:  Aggregate, 25 lb/sq. ft. (126 kg/sq. m), at corners and perimeter; 

Aggregate, 20 lb/sq. ft. (100 kg/sq. m), elsewhere. 

3.5 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 
membrane roofing system manufacturer's written instructions. 

B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required 
rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with sheet flashing. 

D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and 
end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.6 WALKWAY INSTALLATION 

A. Flexible Walkways:  Install walkway products in locations indicated.  Adhere walkway 
products to substrate with compatible adhesive according to roofing system manufacturer's 
written instructions. 

3.7 FIELD QUALITY CONTROL 

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

B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation on completion and submit report to Architect. 

C. Repair or remove and replace components of membrane roofing system where test results or 
inspections indicate that they do not comply with specified requirements. 

END OF SECTION 075400 
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SECTION 076200 - 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. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Show installation layouts of sheet metal flashing and trim, including plans, 
elevations, expansion-joint locations, and keyed details.  Distinguish between shop- and field-
assembled work. 

1. Include details for forming, joining, supporting, and securing sheet metal flashing and 
trim, including pattern of seams, termination points, fixed points, expansion joints, 
expansion-joint covers, edge conditions, special conditions, and connections to adjoining 
work. 

C. Samples:  For each exposed product and for each finish specified. 

D. Maintenance data. 

E. 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. 

B. Copper Sheet Metal Standard:  Comply with CDA's "Copper in Architecture Handbook."  
Conform to dimensions and profiles shown unless more stringent requirements are indicated. 

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. 
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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. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating 
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural 
quality. 

3. Surface:  Manufacturer's standard clear acrylic coating on both sides. 
4. 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. 

5. Color:  As selected by Architect from manufacturer's full range. 

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. 
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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. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant 
tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining 
tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

E. 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. 

F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

G. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints. 

H. 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. 
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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. 

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. 
b. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch (0.56 mm) thick. 

C. Parapet Scuppers:  Fabricate scuppers of dimensions required with closure flange trim to 
exterior, 4-inch- (100-mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) 
beyond cant or tapered strip into field of roof.  Fasten gravel guard angles to base of scupper. 
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) 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: 
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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. Copings:  Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 10-foot- (3-m-) 
long, sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous 
cleats to support edge of external leg and drill elongated holes for fasteners on interior leg.  
Miter corners, seal, and solder or weld watertight.  Fabricate from the following materials: 
1. Galvanized Steel:  0.040 inch (1.02 mm) thick. 
2. Aluminum-Zinc Alloy-Coated Steel:  0.040 inch (1.02 mm) thick. 

C. Base Flashing:  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) thick. 

D. Counterflashing and Flashing Receivers:  Fabricate from the following materials: 
1. Galvanized Steel:  0.022 inch (0.56 mm) thick. 
2. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch (0.56 mm) thick. 

E. Roof-Penetration Flashing:  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) thick. 

F. Roof-Drain Flashing:  Fabricate from the following materials: 
1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

2.8 WALL SHEET METAL FABRICATIONS 

A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch- (2400-mm-) 
long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, 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 
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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. 

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. 

D. Parapet Scuppers:  Install scuppers where indicated through parapet.  Continuously support 
scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered 
edge strips, and under roofing membrane. 

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. 
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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 076200 
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SECTION 077200 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Roof hatches. 

1.2 SUBMITTALS 

A. Product Data:  For each type of roof accessory indicated. 

B. Shop Drawings:  Show fabrication and installation details for roof accessories. 

C. Samples:  For each type of exposed factory-applied color finish required and for each type of 
roof accessory indicated, prepared on Samples of size to adequately show color. 

1.3 QUALITY ASSURANCE 

A. Sheet Metal Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" details 
for fabrication of units, including flanges and cap flashing to coordinate with type of roofing 
indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers listed in other Part 2 articles. 

2.2 ROOF HATCHES 

A. Roof Hatches:  Fabricate roof hatches with insulated double-wall lids and insulated single-wall 
curb frame with integral deck mounting flange and lid frame counterflashing.  Fabricate with 
welded or mechanically fastened and sealed corner joints.  Provide continuous weathertight 
perimeter gasketing and equip with corrosion-resistant or hot-dip galvanized hardware. 

1. Manufacturers: 

a. Babcock-Davis; a Cierra Products Inc. Company. 
b. Bilco Company (The). 
c. Bristolite Skylights. 
d. Custom Curb, Inc. 
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e. Dur-Red Products. 
f. Hi Pro International, Inc. 
g. J. L. Industries, Inc. 
h. Metallic Products Corporation. 
i. Milcor Inc.; a Gibraltar Company. 
j. Nystrom, Inc. 
k. O'Keeffe's Inc. 
l. Precision Ladders, LLC. 
m. Roof Products & Systems Corporation. 
n. ThyCurb; Div of Thybar Corporation. 
o. Wasco Products, Inc. 
p. Western Canwell. 

2. Loads:  Fabricate roof hatches to withstand 40-lbf/sq. ft. (1.9-kPa) external and 20-lbf/sq. 
ft. (0.95-kPa) internal loads. 

3. Type and Size:  Single-leaf lid, 30 by 36 inches (750 by 900 mm). 
4. Curb and Lid Material:  Stainless-steel sheet, 0.078 inch (1.98 mm) thick. 

a. Finish:  High-performance organic coating. 

5. Interior Lid Liner:  Manufacturer's standard metal liner of same material and finish as 
outer metal lid. 

6. Exterior Curb Liner:  Manufacturer's standard metal liner of same material and finish as 
metal curb. 

7. Fabricate units to minimum height of 12 inches (300 mm), unless otherwise indicated. 
8. Hardware:  Galvanized steel spring latch with turn handles, butt- or pintle-type hinge 

system, and padlock hasps inside and outside. 

a. Provide 2-point latch on covers larger than 84 inches (2130 mm). 
b. Provide remote-control operation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install roof accessories according to manufacturer's written instructions.  Anchor roof 
accessories securely in place and capable of resisting forces specified.  Use fasteners, 
separators, sealants, and other miscellaneous items as required for completing roof accessory 
installation.  Install roof accessories to resist exposure to weather without failing, rattling, 
leaking, and fastener disengagement. 

B. Install roof accessories to fit substrates and to result in watertight performance. 

C. 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 manufacturer. 
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1. Coat concealed side of uncoated aluminum or stainless-steel roof accessories with 
bituminous coating where in contact with wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing exposed-to-view components of roof accessories 
directly on cementitious or wood substrates, install a course of felt underlayment and 
cover with a slip sheet, or install a course of polyethylene underlayment. 

3. Bed flanges in thick coat of asphalt roofing cement where required by roof accessory 
manufacturers for waterproof performance. 

D. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in 
alignment, excessive oil canning, buckling, or tool marks. 

E. Seal joints with elastomeric sealant as required by manufacturer of roof accessories. 

END OF SECTION 077200 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes through-penetration firestop systems for penetrations through fire-
resistance-rated constructions, including both empty openings and openings containing 
penetrating items. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  For penetrations through fire-resistance-rated constructions, including both empty 
openings and openings containing penetrating items, provide through-penetration firestop 
systems that are produced and installed to resist spread of fire according to requirements 
indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 
of construction penetrated. 

B. Rated Systems:  Provide through-penetration firestop systems with the following ratings 
determined per ASTM E 814 or UL 1479: 

1. F-Rated Systems:  Provide through-penetration firestop systems with F-ratings indicated, 
but not less than that equaling or exceeding fire-resistance rating of constructions 
penetrated. 

2. T-Rated Systems:  For the following conditions, provide through-penetration firestop 
systems with T-ratings indicated, as well as F-ratings, where systems protect penetrating 
items exposed to potential contact with adjacent materials in occupiable floor areas: 

a. Penetrations located outside wall cavities. 
b. Penetrations located outside fire-resistance-rated shaft enclosures. 

C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 
damage, provide products that, after curing, do not deteriorate when exposed to these conditions 
both during and after construction. 

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-
resistant through-penetration firestop systems. 

2. For floor penetrations with annular spaces exceeding 4 inches (100 mm) in width and 
exposed to possible loading and traffic, provide firestop systems capable of supporting 
floor loads involved, either by installing floor plates or by other means. 

3. For penetrations involving insulated piping, provide through-penetration firestop systems 
not requiring removal of insulation. 

D. For through-penetration firestop systems exposed to view, provide products with flame-spread 
and smoke-developed indexes of less than 25 and 450, respectively, as determined per 
ASTM E 84. 
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1.3 SUBMITTALS 

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

B. Shop Drawings:  For each through-penetration firestop system, submit documentation, 
including illustrations, from a qualified testing and inspecting agency, showing each type of 
construction condition penetrated, relationships to adjoining construction, and type of 
penetrating item. 

1. Where Project conditions require modification to a qualified testing and inspecting 
agency's illustration for a particular through-penetration firestop condition, submit 
illustration, with modifications marked, approved by through-penetration firestop system 
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly. 

C. Qualification Data:  For Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FMG according to FMG 4991, 
"Approval of Firestop Contractors." 

B. Installation Responsibility:  Assign installation of through-penetration firestop systems and fire-
resistive joint systems in Project to a single qualified installer. 

C. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that comply 
with the following requirements and those specified in Part 1 "Performance Requirements" 
Article: 

1. Firestopping tests are performed by a qualified testing and inspecting agency.  A 
qualified testing and inspecting agency is UL, OPL, ITS, or another agency performing 
testing and follow-up inspection services for firestop systems acceptable to authorities 
having jurisdiction. 

2. Through-penetration firestop systems are identical to those tested per testing standard 
referenced in "Part 1 Performance Requirements" Article.  Provide rated systems bearing 
classification marking of qualified testing and inspecting agency. 

D. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestop systems are installed according to specified requirements. 

E. Do not cover up through-penetration firestop system installations that will become concealed 
behind other construction until each installation has been examined by Owner's inspecting 
agency and building inspector, if required by authorities having jurisdiction. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the through-penetration 
firestop systems indicated for each application on Drawings.  

1. A/D Fire Protection Systems Inc. 
2. Grace, W. R. & Co. - Conn. 
3. Hilti, Inc. 
4. Johns Manville. 
5. Nelson Firestop Products. 
6. NUCO Inc. 
7. RectorSeal Corporation (The). 
8. Specified Technologies Inc. 
9. 3M; Fire Protection Products Division. 
10. Tremco; Sealant/Weatherproofing Division. 
11. USG Corporation. 

2.2 FIRESTOPPING 

A. Compatibility:  Provide through-penetration firestop systems that are compatible with one 
another; with the substrates forming openings; and with the items, if any, penetrating through-
penetration firestop systems, under conditions of service and application, as demonstrated by 
through-penetration firestop system manufacturer based on testing and field experience. 

B. Accessories:  Provide components for each through-penetration firestop system that are needed 
to install fill materials and to comply with Part 1 "Performance Requirements" Article.  Use 
only components specified by through-penetration firestop system manufacturer and approved 
by qualified testing and inspecting agency for firestop systems indicated. 

PART 3 - EXECUTION 

3.1 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

A. General:  Install through-penetration firestop systems to comply with Part 1 "Performance 
Requirements" Article and with firestop system manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

B. Install forming/damming/backing materials and other accessories of types required to support 
fill materials during their application and in the position needed to produce cross-sectional 
shapes and depths required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not indicated as permanent components of 
firestop systems. 

C. Install fill materials for firestop systems by proven techniques to produce the following results: 
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1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

D. Identification:  Identify through-penetration firestop systems with preprinted metal or plastic 
labels.  Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of edge 
of the firestop systems so that labels will be visible to anyone seeking to remove penetrating 
items or firestop systems.  Use mechanical fasteners for metal labels.  Include the following 
information on labels: 

1. The words "Warning - Through-Penetration Firestop System - Do Not Disturb.  Notify 
Building Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Through-penetration firestop system designation of applicable testing and inspecting 

agency. 
4. Date of installation. 
5. Through-penetration firestop system manufacturer's name. 
6. Installer's name. 

3.2 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage an independent inspecting agency to inspect through-
penetration firestops.  Independent inspecting agency shall comply with ASTM E 2174 
requirements including those related to qualifications, conducting inspections, and preparing 
test reports. 

B. Where deficiencies are found, repair or replace through-penetration firestop systems so they 
comply with requirements. 

C. Proceed with enclosing through-penetration firestop systems with other construction only after 
inspection reports are issued and firestop installations comply with requirements. 

END OF SECTION 078413 
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SECTION 079200 - 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. Exterior joints in horizontal traffic surfaces. 
3. Interior joints in vertical surfaces and horizontal nontraffic surfaces. 
4. Interior joints in horizontal traffic surfaces. 
5. Interior joints in acoustically rated assemblies. 

B. See Division 32 Section "Concrete Paving Joint Sealants" for sealing joints in pavements, 
walkways, and curbing. 

C. See Division 08 Section "Glazing" for glazing sealants. 

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 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples:  For each type and color of joint sealant required, provide Samples with joint sealants 
in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of 
material matching the appearance of exposed surfaces adjacent to joint sealants. 

C. LEED Submittal: 

1. Product Data for Credit EQ 4.1:  For sealants and sealant primers used inside the 
weatherproofing system, including printed statement of VOC content. 

D. Preconstruction field test reports. 

E. Compatibility and adhesion test reports. 

F. Product certificates and test reports. 
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1.4 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. 

B. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field test their 
adhesion to Project joint substrates according to the method in ASTM C 1193 that is appropriate 
for the types of Project joints. 

C. Mockups:  Build mockups incorporating sealant joints, as follows, to verify selections made 
under sample submittals and to demonstrate aesthetic effects and set quality standards for 
materials and execution: 

1. Joints in mockups of assemblies specified in other Sections that are indicated to receive 
elastomeric joint sealants, which are specified by reference to this Section. 

1.5 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. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant 
manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

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. 
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B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 
1. Architectural Sealants:  250 g/L. 
2. Nonmembrane Roof Sealants:  300 g/L. 
3. Single-Ply Roof Membrane Sealants:  450 g/L. 
4. Sealant Primers for Nonporous Substrates:  250 g/L. 
5. Sealant Primers for Porous Substrates:  775 g/L. 
6. Modified Bituminous Sealant Primers:  500 g/L. 

 
C. Interior Sealants:  Joint sealants containing mercury, butyl rubber, neoprene, SBR or nitrile are 

not allowed. 

D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

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. Suitability for Immersion in Liquids.  Where elastomeric sealants are indicated for Use I for 
joints that will be continuously immersed in liquids, provide products that have undergone 
testing according to ASTM C 1247 and qualify for the length of exposure indicated by reference 
to ASTM C 920 for Class 1 or 2.  Liquid used for testing sealants is deionized water, unless 
otherwise indicated. 

D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will 
come in repeated contact with food, provide products that comply with 21 CFR 177.2600. 

E. 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. 
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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. 

F. 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. 

G. 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. 

H. 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. 
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. 
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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. 
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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. 

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. 
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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 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Include elevations, door edge details, frame profiles, metal thicknesses, 
preparations for hardware, and other details. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required. 

E. Schedule:  Prepared by or under the supervision of supplier, using same reference numbers for 
details and openings as those on Drawings. 

1.3 QUALITY ASSURANCE 

A. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10B. 

1. Temperature-Rise Limit:  At vertical exit enclosures and exit passageways, provide doors 
that have a maximum transmitted temperature end point of not more than 450 deg F (250 
deg C) above ambient after 30 minutes of standard fire-test exposure. 

B. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies complying with NFPA 80 that are 
listed and labeled, by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 257 or 
UL 9.  Label each individual glazed lite. 

C. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Amweld Building Products, LLC. 
2. Benchmark; a division of Therma-Tru Corporation. 
3. Ceco Door Products; an Assa Abloy Group company. 
4. Curries Company; an Assa Abloy Group company. 
5. Deansteel Manufacturing Company, Inc. 
6. Firedoor Corporation. 
7. Fleming Door Products Ltd.; an Assa Abloy Group company. 
8. Habersham Metal Products Company. 
9. Kewanee Corporation (The). 
10. Mesker Door Inc. 
11. Pioneer Industries, Inc. 
12. Security Metal Products Corp. 
13. Steelcraft; an Ingersoll-Rand company. 
14. Windsor Republic Doors. 

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 A40 (ZF120) 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. 

H. Glazing:  Division 08 Section "Glazing." 

I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil 
(0.4-mm) dry film thickness per coat. 
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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 6.0 deg F x h x sq. 
ft./Btu (1.057 K x sq. m/W) when tested according to ASTM C 1363. 

3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard. 
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 1 and Physical Performance Level C (Standard Duty), Model 1 (Full Flush). 

a. Width:  1-3/4 inches (44.5 mm). 

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 1 and Physical Performance Level C (Standard Duty), Model 1 (Full Flush). 

a. Width:  1-3/4 inches (44.5 mm). 

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 with mitered or coped corners. 
2. Fabricate frames as full profile welded] unless otherwise indicated. 
3. Frames for Level 1 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 1 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 
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5. Frames for Wood Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 
6. Frames for Borrowed Lights:  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. 
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 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction, and finish as specified for 
adjoining hollow metal work. 

2.7 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. 

2.8 ACCESSORIES 

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors. 
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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. 

2.9 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 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. 
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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. 

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. 

2.10 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating. 

1. Shop Primer:  ANSI/SDI A250.10. 
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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. 
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. 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. 

7. 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. 
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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. Smoke-Control Doors:  Install doors according to NFPA 105. 

C. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with 
hollow metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches (230 mm) o.c. and not more than 2 inches (50 mm) o.c. from each 
corner. 

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 081113 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Sections: 

1. Division 08 Section "Glazing" for glass view panels in flush wood doors. 

1.2 SUBMITTALS 

A. Product Data:  For each type of door indicated.  Include factory-finishing specifications. 

B. SPIRIT (LEED) Submittals: 

1. Certificates for Credit MR 7:  Chain-of-custody certificates certifying that flush wood 
doors comply with forest certification requirements.  Include evidence that manufacturer 
is certified for chain of custody by an FSC-accredited certification body. 

2. Product Data for Credit EQ 4.4:  For adhesives and composite wood products, indicating 
that product contains no urea formaldehyde. 

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. 

D. Samples:  For factory-finished 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."  
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C. Forest Certification:  Provide doors made with cores not less than 70 percent of wood products 
obtained from forests certified by an FSC-accredited certification body to comply with 
FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship." 

D. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Algoma Hardwoods, Inc. 
2. Ampco, Inc. 
3. Buell Door Company Inc. 
4. Chappell Door Co. 
5. Eagle Plywood & Door Manufacturing, Inc. 
6. Graham; an Assa Abloy Group company. 
7. Haley Brothers, Inc. 
8. Ideal Architectural Doors & Plywood. 
9. Ipik Door Company. 
10. Marlite. 
11. Marshfield Door Systems, Inc. 
12. Mohawk Flush Doors, Inc.; a Masonite company. 
13. Oshkosh Architectural Door Company. 
14. Poncraft Door Company. 
15. VT Industries Inc. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Low-Emitting Materials:  Provide doors made with adhesives and composite wood products that 
do not contain urea formaldehyde. 

B. WDMA I.S.1-A Performance Grade: 

1. Heavy Duty unless otherwise indicated. 
2. Extra Heavy Duty:  Classrooms public toilets janitor's closets assembly spaces. 
3. Standard Duty:  Closets (not including janitor's closets). 

C. 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). 
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D. 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. 

E. Mineral-Core Doors: 

1. Core:  Noncombustible mineral product complying with requirements of referenced 
quality standard and testing and inspecting agency for fire-protection rating indicated. 

2. Blocking:  Provide composite blocking with improved screw-holding capability approved 
for use in doors of fire-protection ratings indicated as needed to eliminate through-bolting 
hardware. 

3. Edge Construction:  At hinge stiles, provide laminated-edge construction with improved 
screw-holding capability and split resistance.  Comply with specified requirements for 
exposed edges. 

2.3 VENEERED-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors: 

1. Grade:  Premium, with Grade A faces. 
2. Species:  Red oak. 
3. Cut:  Plain sliced (flat sliced). 
4. Match between Veneer Leaves:  Book match. 
5. Assembly of Veneer Leaves on Door Faces:  Balance match. 
6. Pair and Set Match:  Provide for doors hung in same opening or separated only by 

mullions. 
7. Core:  Either glued wood stave or structural composite lumber. 
8. Construction:  Five or seven 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. 

C. Openings:  Cut and trim openings through doors in factory. 

1. Light Openings:  Trim openings with moldings of material and profile indicated. 
2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with 

applicable requirements in Division 08 Section "Glazing." 
3. Louvers:  Factory install louvers in prepared openings. 
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2.5 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, 
including fitting doors for openings and machining for hardware that is not surface applied, 
before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be 
omitted on top and bottom edges, edges of cutouts, and mortises. 

B. Finish doors at factory that are indicated to receive transparent finish.  Field finish doors 
indicated to receive opaque finish. 

C. Transparent Finish: 

1. Grade:  Custom. 
2. Finish:  AWI conversion varnish or catalyzed polyurethane system. 
3. Staining:  As selected by Architect from manufacturer's full range. 
4. Effect:  Semifilled finish, produced by applying an additional finish coat to partially fill 

the wood pores. 
5. Sheen:  Semigloss. 

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. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels; do not trim 
stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.  
Machine doors for hardware.  Seal edges of doors, edges of cutouts, and mortises after fitting 
and machining. 

1. Clearances:  Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.  
Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or 
covering unless otherwise indicated.  Where threshold is shown or scheduled, provide 1/4 
inch (6.4 mm) from bottom of door to top of threshold unless otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

D. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

E. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at 
Project site. 

END OF SECTION 081416 
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SECTION 081700 - INTEGRATED DOOR SYSTEMS 

 

PART 1 - GENERAL 

1.01 GENERAL NOTE 

A. The General Conditions, Supplementary General Conditions, and Division 1 - General 
Requirements are hereby made a part of this Section as fully as if repeated herein. 

1.02 SUMMARY 

A. Section Includes 
1. Integrated wood door opening assemblies with doors, operating hardware, accessories, 

and installation for a complete assembly. 

1.03 RELATED SECTIONS 

A. Section 087100, Door Hardware. 

1.04 REFERENCES 

A. ANSI/BHMA A156.3 – Exit Devices, American National Standards Institute/ Building 
Hardware Manufacturers Association, 2001. 

B. ANSI/BHMA A156.4 – Closers, American National Standards Institute/ Building Hardware 
Manufacturers Association, 2000. 

C. ANSI/BHMA A156.13 – Mortise Locks/Latches, American National Standards Institute/ 
Building Hardware Manufacturers Association, 2002. 

D. ANSI/BHMA A156.26 – Continuous Hinges, American National Standards Institute/ 
Building Hardware Manufacturers Association, 2000. 

E. ASTM E2074 - Standard Test Method for Fire Tests of Door Assemblies, Including Positive 
Pressure Testing of Side-Hinged and Pivoted Swinging Door Assemblies, American Society 
of Testing and Materials, 2000. 

F. AWI AWQS - Architectural Woodwork Quality Standards P-208; The Architectural 
Woodwork Institute; 8th Edition. 

G. AWI AWQS - Architectural Woodwork Quality Standards P-208; The Architectural 
Woodwork Institute; 8th Edition. 

H. NFPA 101 – Life Safety Code, National Fire Protection Association, 2003. 

I. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies, National Fire Protection 
Association, 2003. 

J. SDI 111 A - Recommended Steel Door Frame Details, Steel Door Institute; 2002. 

K. UL 305 - Standard for Panic Hardware, Underwriters Laboratories Inc., 1997 

1.05 SYSTEM DESCRIPTION 

A. Performance Requirements 
1. Integrated wood door opening assemblies:  Exceed minimum performance standards. 

a. Not less than 5,000,000 cycles. 
b. Exit Devices:  In accordance with ANSI/BHMA A156.3, Grade 1, but not less than 

5,000,000 cycles. 
c. Mortise Locks/Latches:  In accordance with ANSI/ BHMA A156.13, Grade 1, but 
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not less than 5,000,000 cycles. 
d. Full-height Hinges:  In accordance with ANSI/ BHMA A156.26, Grade 1, but not 

less than 5,000,000 cycles. 

1.06 SUBMITTALS 

A. Shop Drawings 
1. In accordance with Section 01300. 
2. Indicate each door and frame condition; frame type, profile and installation detail; items 

of finish hardware, finishes and electrical rough-in requirements. 

B. Samples 
1. In accordance with Section 01300. 

1.07 QUALITY ASSURANCE 

A. Qualifications 
1. Manufacturer:  Firm with not less than 5 years successful experience in fabrication of 

integrated wood door opening assemblies with full-height latch/lock and full-height 
hinge. 

2. Supplier:  Authorized distributor of manufacturer. 
3. Installer:  Manufacturer certified, employed by supplier. 

B. Regulatory Requirements 
1. Rated door assemblies shall have been tested to meet conditions of NFPA 252 as required 

by NFPA 101 section 6-2.3.3. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Packaging:  Polyvinyl wrapped clearly marked for each opening. 

B. Delivery:  Deliver to site in original unopened containers and pallets bearing system 
manufacturers name, and brand. 

C. Store:  Horizontally on level surface, not less than 2 inches off floor in a clean, dry well-
ventilated area protected from sunlight, extreme heat, dryness and moisture.  

D. Receiving, off loading, and site distribution should be handled by an authorized Total Door 
Distributor unless otherwise stipulated by contract. If the G.C. or other entity handles all or 
any portion of the receiving, off loading, and site distribution, they are held responsible for 
any and all damages that may result from potential miss handling of the product. 

1.09 PROJECT CONDITIONS 

A. Do not bring door systems to site until building temperature and humidity ranges are 
compatible with recommended values for preservation of wood moisture content as listed by 
AWI AWQS. Building shall be stabilized at 30 to 60 percent humidity.  

B. Store doors in a clear, dry ventilated space having controlled temperature and a relative 
humidity range between 30 and 60 percent. Stack doors flat and off the floor to prevent 
warpage. 

1.10 WARRANTY 

A. Integrated wood door opening assembly:  Manufacturer’s standard 2-year warranty against 
defects in material and workmanship. 

B. Locks, hanger rods, and panic exit devices: Manufacturer’s lifetime limited warranty against 
defects in material and workmanship. 
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C. Unfinished wood veneers on wood doors are subject to atmospheric changes and moisture 
collection, and shall be finished within 10 days from factory ship date or warranty on 
lamination is made void. Building shall be stabilized at 30 to 60 percent humidity. 

 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Integrated wood door opening assembly, including frames, doors, hardware, gaskets, finishes. 
1. Rite Door, Adams Rite Manufacturing Co. 
2. Total Door, An Openings Company. 
 

2.02 MATERIALS 

A. Frames 
1. In accordance with ANSI/SDI A250.8, SDI 111A, and SDI 112. 
2. Construction:  All-welded unit, Inter-lock type. 
3. Material:  Steel, cold rolled, ASTM A1008, 16 gauge. 
4. Fire Resistance Rating:  As indicated on the drawings. 
5. Spreader Bar:  Removable, at sill. 

B. Frame Anchorage Devices 
1. To securely fasten to wall construction without distortion or stress. 
2. In accordance with fire resistance rating indicated in Contract Documents. 

C. Door Systems 
1. In accordance with ANSI/SDI A250.8. 
2. General Use, Interior 

a. Top and Bottom Rails:  5-1/2 inch, kiln-dried lumber. 
b. Stiles: Aluminum 
c. Cores: Composite wood. 
d. Thickness:   1-3/4 inches. 
e. Face veneer: 

1) Red Oak, Plain Sliced (flat sliced). 

3. System Accessories 
a. Gasketing 

1) U.L. approved for fire doors. 
2) Jambs:  Factory applied to latch/locking and full-height hinge channels. 
3) Fire Rated, Smoke Control, and Gasketed. 

D. System Hardware 
1. Full-height Hinge 

a. Full-height, semi-concealed. 
2. Full-height Latching/Locking Channel 

a. Full-height. 
 

2.03 FINISHES 

A. Frames:  Factory prime painted for field-applied finish. 

B. Hinge and Locking Channel 
1. Finish:  2 part infrared baked polyurethane paint. 
2. Color:  Color as selected by Architect from Manufacturer’s standard selection.  
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2.04 FABRICATION 

A. Unless modified by Contract Documents, construct integrated wood door opening assemblies 
in accordance with manufacturer's published specifications and applicable Code 
requirements. 

B. Factory assemble with full-height hinges and latching/locking channels, locksets, exit 
devices, closers, lite kits, glazing, kickplates, stretcher plates, and armor plates. 

 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Field Conditions 
1. Prior to commencing installation, examine parts of building structure, which are to 

receive door systems and component parts. 
2. Report, in writing, conditions which would prevent proper execution or endanger 

permanency of the work to the Architect. 

B. Field Dimensions 
1. Verify frame tolerances before fabrication of door systems. 
2. Notify Architect of variances with reviewed shop drawings. 

C. Corrective measures, when necessary, shall be determined and approved prior to commencing 
fabrication. 

D. Coordinate door opening assembly details with adjacent work to assure proper attachments, 
clean junctions, etc. 

3.02 INSTALLATION 

A. Install work in accordance with Contract Documents and reviewed shop drawings.  

1. Install door systems and hardware according to manufacturer’s recommendations.   

2. Deliver frames to be installed by others. 

B. Frames 
1. Set plumb and square in accordance with DHI standards. 

a. Out-of-square at frame head:  Not to exceed 1/16 inch. 
b. Out-of-plumb for each frame jamb:  Not to exceed 1/16 inch. 
c. Out-of-alignment for each side in plan:  Not to exceed 1/16 inch. 
d. Twist dimension:  Not to exceed 1/16 inch. 

2. Brace until adjacent wall is constructed. 
3. Securely anchor to adjacent wall. 
4. Furnish and install clips, fastenings, and anchorages and conceal unless otherwise noted. 

C. Door systems 
1. Hang to maintain manufacturer’s installation tolerances. 
2. Adjust to freely swing without binding, sticking, or sagging, and to eliminate excessive 

clearances. 

D. Hardware:  When installation is otherwise complete, adjust hardware for proper operation and 
function. 

 
 

END OF SECTION 081700 
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SECTION 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes access doors and frames for walls and ceilings. 

1.2 SUBMITTALS 

A. Product Data:  For each type of access door and frame indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each door face material in specified finish. 

D. Schedule:  Types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 

1.3 QUALITY ASSURANCE 

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to 
assemblies tested for fire-test-response characteristics per the following test method and that are 
listed and labeled by UL or another testing and inspecting agency acceptable to authorities 
having jurisdiction:  

1. NFPA 252 or UL 10B for vertical access doors and frames. 
2. ASTM E 119 or UL 263 for horizontal access doors and frames. 

1.4 COORDINATION 

A. Verification:  Determine specific locations and sizes for access doors needed to gain access to 
concealed plumbing, mechanical, or other concealed work, and indicate in the schedule 
specified in "Submittals" Article. 

PART 2 - PRODUCTS 

2.1 STEEL MATERIALS 

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

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 
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B. Steel Sheet:  Uncoated cold-rolled steel sheet substrate complying with 
ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS) with A60 (ZF180) 
zinc-iron-alloy (galvannealed) coating or G60 (Z180) mill-phosphatized zinc coating. 

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

1. Factory-Primed Finish:  Manufacturer's standard shop primer. 

E. Drywall Beads:  0.0299-inch (0.76-mm) zinc-coated steel sheet to receive joint compound. 

F. Plaster Beads:  0.0299-inch (0.76-mm) zinc-coated steel sheet with flange of expanded metal 
lath. 

2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Acudor Products, Inc. 
2. Babcock-Davis; A Cierra Products Co. 
3. Bar-Co, Inc. Div.; Alfab, Inc. 
4. Cendrex Inc. 
5. Dur-Red Products. 
6. Elmdor/Stoneman; Div. of Acorn Engineering Co. 
7. Jensen Industries. 
8. J. L. Industries, Inc. 
9. Karp Associates, Inc. 
10. Larsen's Manufacturing Company. 
11. MIFAB, Inc. 
12. Milcor Inc. 
13. Nystrom, Inc. 
14. Williams Bros. Corporation of America (The). 

B. Recessed Access Doors and Trimless Frames:  Fabricated from steel sheet. 

1. Locations:  Wall and ceiling surfaces. 
2. Door:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal in the form of a pan recessed 

5/8 inch (16 mm) for gypsum board or acoustical tile infill. 
3. Frame:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal with drywall bead or designed 

for insertion into acoustical tile ceiling. 
4. Hinges:  Spring-loaded, concealed-pin type. 
5. Latch:  Cam latchwith interior release. 
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2.3 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces:  For metal surfaces exposed to view, provide materials with smooth, flat 
surfaces without blemishes. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access panels 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. 

E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed. 
1. For recessed panel doors, provide access sleeves for each locking device.  Furnish plastic 

grommets and install in holes cut through finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Set frames accurately in position and attach securely to supports with plane of face panels 
aligned with adjacent finish surfaces. 

C. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.2 ADJUSTING AND CLEANING 

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 083113 
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SECTION 083323 - OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Insulated service doors. 
2. Counter doors. 

B. Related Section: 

1. Division 05 Section "Metal Fabrications" for miscellaneous steel supports. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance, Exterior Doors:  Exterior overhead coiling doors shall withstand the 
wind loads, the effects of gravity loads, and loads and stresses within limits and under 
conditions indicated according to SEI/ASCE 7. 

1. Wind Loads:  Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 Pa), acting 
inward and outward. 

B. Windborne-Debris-Impact-Resistance Performance:  Provide impact-protective overhead 
coiling doors that pass missile-impact and cyclic-pressure tests when tested according to 
ASTM E 1886 and ASTM E 1996. 

1. Large Missile Test:  For overhead coiling doors located within 30 feet (9.144 m) of 
grade. 

2. Small Missile Test:  For overhead coiling doors located more than 30 feet (9.144 m) 
above grade. 

C. Seismic Performance:  Overhead coiling doors shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 

1.3 SUBMITTALS 

A. Product Data:  For each type and size of overhead coiling door and accessory. 

B. Shop Drawings:  For each installation and for special components not dimensioned or detailed 
in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Show locations of replaceable fusible links if required. 
3. Wiring Diagrams:  For power, signal, and control wiring. 
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C. Samples:  For each exposed product and for each color and texture specified. 

D. Seismic Qualification Certificates:  For overhead coiling doors, accessories, and components, 
from manufacturer. 

E. Oversize Construction Certification:  For door assemblies required to be fire-rated and that 
exceed size limitations of labeled assemblies. 

F. Maintenance Data. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for both installation and maintenance of units required for this Project. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

PART 2 - PRODUCTS 

2.1 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to 
withstand wind loading indicated, in a continuous length for width of door without splices.  
Unless otherwise indicated, provide slats of thickness and mechanical properties recommended 
by door manufacturer for performance, size, and type of door indicated, and as follows: 

1. Insulation:  Fill slats for insulated doors with manufacturer's standard thermal insulation 
complying with maximum flame-spread and smoke-developed indexes of 75 and 450, 
respectively, according to ASTM E 84.  Enclose insulation completely within slat faces. 

2. Metal Interior Curtain-Slat Facing:  Match metal of exterior curtain-slat face. 

B. Bottom Bar for Service Doors:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 
1/8 inch (38 by 38 by 3 mm) thick; fabricated from metal to match curtain slats and finish. 

C. Bottom Bar for Counter Doors:  Manufacturer's standard continuous channel or tubular shape, 
fabricated from metal to match curtain slats and finish. 

D. Astragal for Interior Doors:  Equip each door bottom bar with a replaceable, adjustable, 
continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper. 

 
E. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material 

and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 
curtain, to allow curtain to operate smoothly, and to withstand loading.  Slot bolt holes for guide 
adjustment.  Provide removable stops on guides to prevent overtravel of curtain. 

1. Removable Posts and Jamb Guides for Counter Doors:  Manufacturer's standard. 
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2.2 HOOD 
A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 

opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and 
bottom edges for stiffness.  Form closed ends for surface-mounted hoods and fascia for any 
portion of between-jamb mounting that projects beyond wall face.  Equip hood with 
intermediate support brackets as required to prevent sagging. 

2.3 COUNTER DOORS 

A. Integral Frame, Hood, and Fascia for Counter Door:  Welded sheet metal assembly Type 304 
stainless steel with No. 4 finish. 

B. Integral Metal Sill for Counter Door:  Fabricate sills as integral part of frame assembly of 
Type 304 stainless steel in manufacturer's standard thickness with No. 4 finish. 

 
2.4 LOCKING DEVICES 

A. Slide Bolt:  Fabricate with side-locking bolts to engage through slots in tracks for locking by 
thumb turn device, located on both left and right jamb sides, operable from coil side. 

B. Safety Interlock Switch:  Equip power-operated doors with safety interlock switch to disengage 
power supply when door is locked. 

2.5 CURTAIN ACCESSORIES 

A. Weatherseals:  Equip each exterior door with weather-stripping gaskets fitted to entire perimeter 
of door for a weathertight installation, unless otherwise indicated. 

B. Push/Pull Handles:  Equip each push-up-operated or emergency-operated door with lifting 
handles on each side of door, finished to match door.  Provide pull-down straps or pole hooks 
for doors more than 84 inches (2130 mm) high. 

2.6 COUNTERBALANCING MECHANISM 

A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an 
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 
spring barrel connected to top of curtain with barrel rings.  Use grease-sealed bearings or self-
lubricating graphite bearings for rotating members. 

B. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 
plate. 

2.7 MANUAL DOOR OPERATORS 

A. Equip door with manufacturer's recommended manual door operator unless another type of door 
operator is indicated. 

B. Push-up Door Operation:  Design counterbalance mechanism so required lift or pull for door 
operation does not exceed 25 lbf (111 N). 
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2.8 ELECTRIC DOOR OPERATORS 

A. General:  Electric door operator assembly of size and capacity recommended and provided by 
door manufacturer for door and operation-cycles requirement specified, with electric motor and 
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, 
remote-control stations, control devices, integral gearing for locking door, and accessories 
required for proper operation. 

1. Comply with NFPA 70. 
2. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and 

NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24 V, ac or dc. 

B. Usage Classification:  Electric operator and components capable of operating for not less than 
number of cycles per hour indicated for each door. 

C. Electric Motors:  Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements specified in Division 11 Section "Common Motor 
Requirements for Equipment" unless otherwise indicated. 

1. Electrical Characteristics: 
a. Phase:  Polyphase. 
b. Volts:  208 V. 
c. Hertz:  60. 

2. Motor Type and Controller:  Reversible motor and controller (disconnect switch) for 
motor exposure indicated. 

 
3. Motor Size:  Large enough to start, accelerate, and operate door in either direction from 

any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. 
(305 mm/s), without exceeding nameplate ratings or service factor. 

4. Operating Controls, Controllers (Disconnect Switches), Wiring Devices, and Wiring:  
Manufacturer's standard unless otherwise indicated. 

D. Obstruction Detection Device:  Equip motorized door with indicated external automatic safety 
sensor capable of protecting full width of door opening.  For non-fire-rated doors, activation of 
device immediately stops and reverses downward door travel.  For fire-rated doors, activation 
delays closing. 

1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction 
in door opening without contact between door and obstruction.  Provide self-monitoring 
capability designed to interface with door operator control circuit to detect damage to or 
disconnection of sensing device. 

E. Remote-Control Station:  Momentary-contact, three-button control station with push-button 
controls labeled "Open," "Close," and "Stop." 

1. Interior units, full-guarded, surface-mounted, heavy-duty type, with general-purpose 
NEMA ICS 6, Type 1 enclosure. 

F. Emergency Manual Operation:  Equip each electrically powered door with capability for 
emergency manual operation.  Design manual mechanism so required force for door operation 
does not exceed 30 lbf (133 N). 
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G. Emergency Operation Disconnect Device:  Equip operator with hand-operated disconnect 
mechanism for automatically engaging manual operator and releasing brake for emergency 
manual operation while disconnecting motor without affecting timing of limit switch.  Mount 
mechanism so it is accessible from floor level.  Include interlock device to automatically 
prevent motor from operating when emergency operator is engaged. 

H. Motor Removal:  Design operator so motor may be removed without disturbing limit-switch 
adjustment and without affecting emergency manual operation. 

2.9 DOOR ASSEMBLY  (Exterior, Motorized Doors) 

A. Insulated Service Door:  Overhead coiling door formed with curtain of interlocking metal slats. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. ACME Rolling Doors. 
b. Alpine Overhead Doors, Inc. 
c. AlumaTek, Inc. 
d. C.H.I. Overhead Doors. 
e. City-Gates. 
f. Cookson Company. 
g. Cornell Iron Works, Inc. 
h. Dynamic Closures Corp. 
i. Lawrence Roll-Up Doors, Inc. 
j. Mahon Door Corporation. 
k. McKeon Rolling Steel Door Company, Inc. 
l. Metro Door. 
m. Overhead Door Corporation. 
n. QMI Security Solutions. 
o. Raynor. 
p. Southwestern Steel Rolling Door Co. 
q. Wayne-Dalton Corp. 
r. Windsor Door. 

B. Operation Cycles:  Not less than 50,000. 

C. Curtain R-Value:  6.0 deg F x h x sq. ft./Btu (1.057 K x sq. m/W). 

D. Door Curtain Material:  Galvanized steel. 

E. Door Curtain Slats:  Flat profile slats of 2-5/8-inch (67-mm) center-to-center height. 
1. Insulated-Slat Interior Facing:  Metal. 

F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats.  Provide 
continuous integral wear strips to prevent metal-to-metal contact and to minimize operational 
noise.  

G. Hood:  Match curtain material and finish. 
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1. Shape:  Square. 
2. Mounting:  Face of wall. 

H. Locking Devices:  Equip door with locking device assembly. 

1. Locking Device Assembly:  Cremone type, both jamb sides locking bars, operable from 
inside with thumb turn. 

I. Electric Door Operator: 

1. Usage Classification:  Heavy duty, 60 to 90 cycles per hour. 
2. Motor Exposure:  Interior. 
3. Emergency Manual Operation:  Crank type. 
4. Obstruction-Detection Device:  Automatic electric sensor edge on bottom bar. 

J. Door Finish: 

1. Factory Prime Finish:  Manufacturer's standard color. 
2. Interior Curtain-Slat Facing:  Match finish of exterior curtain-slat face. 

2.10 DOOR ASSEMBLY  (Interior Counter Doors) 

A. Counter Door:  Overhead coiling door formed with curtain of interlocking metal slats. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. ACME Rolling Doors. 
b. Alpine Overhead Doors, Inc. 
c. AlumaTek, Inc. 
d. C.H.I. Overhead Doors. 
e. City-Gates. 
f. Cookson Company. 
g. Cornell Iron Works, Inc. 
h. Dynamic Closures Corp. 
i. Lawrence Roll-Up Doors, Inc. 
j. Mahon Door Corporation. 
k. McKeon Rolling Steel Door Company, Inc. 
l. Metro Door. 
m. Overhead Door Corporation. 
n. QMI Security Solutions. 
o. Raynor. 
p. Southwestern Steel Rolling Door Co. 
q. Wayne-Dalton Corp. 
r. Windsor Door. 

B. Operation Cycles:  Not less than 50,000. 

C. Door Curtain Material:  Stainless steel. 
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D. Door Curtain Slats:  Curved profile slats of 1-7/8-inch (48-mm) center-to-center height. 

1. Perforated Slats:  Approximately 3/32-inch (2.4-mm) pinholes. 

E. Curtain Jamb Guides:  Stainless steel with exposed finish matching curtain slats.  Provide 
continuous integral wear strips to prevent metal-to-metal contact and to minimize operational 
noise.  

F. Hood:  Match curtain material and finish. 

1. Shape:  Round. 
2. Mounting:  Face of wall. 

G. Integral Frame, Hood, and Fascia for Counter Door:  Stainless steel. 

1. Mounting:  Face of wall. 

H. Locking Devices:  Equip door with locking device assembly. 

1. Locking Device Assembly:  Single-jamb side locking bars, operable from inside with 
thumb turn. 

I. Manual Door Operator:  Push-up operation. 

J. Door Finish: 
1. Stainless-Steel Finish:  No. 4 (polished directional satin). 
2. Interior Curtain-Slat Facing:  Match finish of exterior curtain-slat face. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install overhead coiling doors and operating equipment complete with necessary hardware, 
anchors, inserts, hangers, and equipment supports; according to manufacturer's written 
instructions and as specified. 

B. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 
warp, twist, or distortion.  Lubricate bearings and sliding parts as recommended by 
manufacturer.  Adjust seals to provide weathertight fit around entire perimeter. 

3.2 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain overhead coiling doors. 

END OF SECTION 083323 
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  

1. Exterior and interior storefront framing. 
2. Storefront framing for window walls. 
3. Exterior and interior manual-swing entrance doors. 

1.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Aluminum-framed systems shall withstand the effects of the following 
performance requirements without exceeding performance criteria or failure due to defective 
manufacture, fabrication, installation, or other defects in construction: 

1. Movements of supporting structure indicated on Drawings including, but not limited to, 
story drift and deflection from uniformly distributed and concentrated live loads. 

2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 

a. Deflection exceeding specified limits. 
b. Thermal stresses transferring to building structure. 
c. Framing members transferring stresses, including those caused by thermal and 

structural movements to glazing. 
d. Noise or vibration created by wind and by thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Failure of operating units. 

B. Delegated Design:  Design aluminum-framed systems, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

C. Wind Loads:  90 mph (144 km/h). 

D. Deflection of Framing Members: 

1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to 
glass plane shall not exceed L/175 of the glass edge length for each individual glazing lite 
or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19 mm), 
whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch (3.2 
mm), whichever is smaller. 

E. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E 330 as follows: 
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1. When tested at 150 percent of positive and negative wind-load design pressures, systems, 
including anchorage, do not evidence material failures, structural distress, and permanent 
deformation of main framing members exceeding 0.2 percent of span. 

2. Test Durations:  10 seconds. 

F. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed 
glazing and framing areas of 0.06 cfm/sq. ft. (0.03 L/s per sq. m) of fixed wall area when tested 
according to ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/sq. ft. (75 Pa). 

G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not 
evidence water penetration through fixed glazing and framing areas when tested according to 
ASTM E 331 at a minimum static-air-pressure difference of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

1.3 SUBMITTALS 

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

B. SPiRiT (LEED) Submittals: 

1. Product Data for Credit EQ 4.1:  For sealants, including printed statement of VOC 
content and chemical components. 

C. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, 
and attachments to other work. 

1. Include details of provisions for system expansion and contraction and for drainage of 
moisture in the system to the exterior. 

D. Samples:  For each type of exposed finish required. 

E. Other Action Submittals: 

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures and 
diagrams. 

F. Delegated-Design Submittal:  For aluminum-framed 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. 

G. Product test reports. 

H. Field quality-control reports. 

I. Maintenance data. 

J. Warranties:  Sample of special warranties. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 

C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in systems 
similar to those indicated for this Project. 

D. Product Options:  Information on Drawings and in Specifications establishes requirements for 
systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by 
dimensions, arrangements, alignment, and profiles of components and assemblies as they relate 
to sightlines, to one another, and to adjoining construction.  Performance characteristics are 
indicated by criteria subject to verification by one or more methods including preconstruction 
testing, field testing, and in-service performance. 

E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and 
ICC/ANSI A117.1. 

F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single 
manufacturer. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of aluminum-framed systems that do not comply with requirements or that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components on which finishes do not comply with requirements or that fail in 
materials or workmanship within specified warranty period.  Warranty does not include normal 
weathering. 

1. Warranty Period:  10 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. Arcadia, Inc. 
2. Arch Aluminum & Glass Co., Inc. 
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3. CMI Architectural. 
4. Commercial Architectural Products, Inc. 
5. EFCO Corporation. 
6. Kawneer North America; an Alcoa company. 
7. Leed Himmel Industries, Inc. 
8. Pittco Architectural Metals, Inc. 
9. TRACO. 
10. Tubelite. 
11. United States Aluminum. 
12. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company. 
13. YKK AP America Inc. 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying 
with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment.  Select surface preparation methods according to recommendations in SSPC-
SP COM and prepare surfaces according to applicable SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads. 

1. Construction:  Thermally broken. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
3. Glazing Plane:  As indicated. 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 
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2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M. 

E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 08 Section "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, 
of profile and hardness required to maintain watertight seal. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

2.5 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation. 

1. Door Construction:  1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-inch- 
(3.2-mm-) thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten 
corners with reinforcing brackets that are deeply penetrated and fillet welded or that 
incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 

2. Door Design:  Medium stile; 3-1/2-inch (88.9-mm) nominal width. 

a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches 
(255 mm) above floor or ground plane. 

3. Glazing Stops and Gaskets:  Beveled, snap-on, extruded-aluminum stops and preformed 
gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

2.6 ENTRANCE DOOR HARDWARE 

A. General:  Provide entrance door hardware and entrance door hardware sets indicated in 
"Entrance Door Hardware Sets" Article for each entrance door to comply with requirements in 
this Section. 
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1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 
named manufacturers' products complying with BHMA standard referenced. 

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

3. Opening-Force Requirements: 

a. Egress Doors:  Not more than 15 lbf (67 N) to release the latch and not more than 
30 lbf (133 N) to set the door in motion and not more than 15 lbf (67 N) to open 
the door to its minimum required width. 

b. Accessible Interior Doors:  Not more than 5 lbf (22.2 N) to fully open door. 

B. Opening-Force Requirements: 

1. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of not 
more than 15 lbf (67 N) for not more than 3 seconds. 

2. Latches and Exit Devices:  Not more than 15 lbf (67 N) required to release latch. 

C. Continuous-Gear Hinges:  Manufacturer's standard with stainless-steel bearings between 
knuckles, fabricated to full height of door and frame. 

D. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1. 

E. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for panic protection, based on testing 
according to UL 305. 

F. Cylinders:  As specified in Division 08 Section "Door Hardware." BHMA A156.5, Grade 1. 

1. Keying:  Master key system.  Permanently inscribe each key with a visual key control 
number and include notation "DO NOT DUPLICATE". 

G. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing. 

H. Operating Trim:  BHMA A156.6. 

I. Removable Mullions:  BHMA A156.3, extruded aluminum. 

1. When used with panic exit devices, provide removable mullions listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for panic 
protection, based on testing according to UL 305.  Use only mullions that have been 
tested with exit devices to be used. 

J. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized 
as required by door size, exposure to weather, and anticipated frequency of use; adjustable to 
meet field conditions and requirements for opening force. 

K. Concealed Overhead Holders:  BHMA A156.8, Grade 1. 

L. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location 
indicated, with integral rubber bumper. 
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M. Weather Stripping:  Manufacturer's standard replaceable components. 

N. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip. 

O. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch (13 mm). 

2.7 ACCESSORY MATERIALS 

A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos; formulated for 30-mil (0.762-mm) thickness per 
coat. 

2.8 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Framing Members, General:  Fabricate components that, when assembled, have the following 
characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation within framing members, and moisture 

migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing from interior for vision glass and exterior for 

spandrel glazing or metal panels. 
7. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

H. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings. 
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2.9 ALUMINUM FINISHES 

A. High-Performance Organic Finish:  3-coat fluoropolymer finish complying with AAMA 2605 
and containing not less than 50 percent PVDF resin by weight in both color coat and clear 
topcoat. 

1. Color and Gloss:  Match Architect's sample. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration. 
6. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or applying sealant or tape, or by installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 Section 
"Joint Sealants" to produce weathertight installation. 

E. Install components plumb and true in alignment with established lines and grades, and without 
warp or rack. 

F. Install glazing as specified in Division 08 Section "Glazing." 

G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 084113 - 8



TASS COMPLEX  CAMP WILLIAMS 
 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections. 

B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed systems with specified requirements shall take place as follows.  Do not proceed with 
installation of the next area until test results for previously completed areas show compliance 
with requirements. 

1. Water Spray Test:  Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

a. Test Area:  A minimum area of 75 feet (23 m) by 1 story of aluminum-framed 
systems. 

C. Repair or remove work if test results and inspections indicate that it does not comply with 
specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

E. Aluminum-framed assemblies will be considered defective if they do not pass tests and 
inspections. 

F. Prepare test and inspection reports. 
 

END OF SECTION 084113 
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SECTION 085113 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes fixed and operable aluminum-framed windows. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  Provide aluminum windows capable of complying with performance requirements 
indicated, based on testing manufacturer's windows that are representative of those specified, 
and that are of minimum test size required by AAMA/WDMA 101/I.S.2/NAFS. 

B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the 
following loads, based on testing units representative of those indicated for Project that pass 
AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test: 

1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind 
speed indicated in miles per hour (meters per second) at 33 feet (10 m) above grade, 
according to ASCE 7, Section 6.5, "Method 2-Analytical Procedure," based on mean roof 
heights above grade indicated on Drawings. 

a. Basic Wind Speed:  90 mph (40 m/s). 
b. Importance Factor:  I. 
c. Exposure Category:  A. 

2. Deflection:  Design glass framing system to limit lateral deflections of glass edges to less 
than 1/175 of glass-edge length or 3/4 inch (19 mm), whichever is less, at design pressure 
based on testing performed according to AAMA/WDMA 101/I.S.2/NAFS, Uniform Load 
Deflection Test or structural computations. 

C. Windborne-Debris Resistance:  Provide glazed windows capable of resisting impact from 
windborne debris, based on the pass/fail criteria as determined from testing glazed windows 
identical to those specified, according to ASTM E 1886 and testing information in 
ASTM E 1996 or AAMA 506 and requirements of authorities having jurisdiction. 

D. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects.  Base engineering 
calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky 
heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C) 
material surfaces. 
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1.3 SUBMITTALS 

A. Product Data:  For each type of aluminum window indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other 
work, operational clearances, and installation details 

C. Samples:  For each exposed finish. 

D. Product Schedule:  Use same designations indicated on Drawings. 

E. Field quality-control test reports. 

F. Product test reports. 

G. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Installer:  A qualified installer, approved by manufacturer to install manufacturer's products. 

B. Glazing Publications:  Comply with published recommendations of glass manufacturers and 
with GANA's "Glazing Manual" unless more stringent requirements are indicated. 

C. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace aluminum windows that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of metals, other materials, and metal finishes beyond normal 

weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window:  Three years from date of Substantial Completion. 
b. Glazing:  Five years from date of Substantial Completion. 
c. Metal Finish:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. All Seasons Windows & Doors; All Seasons Commercial Division, Inc. 
2. Boyd Aluminum Manufacturing. 
3. Custom Window Company. 
4. DeSCo Windows. 
5. EFCO Corporation. 
6. EXTECH Exterior Technologies, Inc. 
7. Fleetwood Aluminum Products, Inc. 
8. Gerkin Windows and Doors. 
9. Graham Architectural Products Corp. 
10. Kawneer; an Alcoa Company. 
11. Mannix; a division of Interstate Window Corp. 
12. Peerless Products Inc. 
13. Thermal Windows, Inc. 
14. TRACO. 
15. Wausau Window and Wall Systems. 
16. Winco Window Company. 
17. Window Technologies, Inc.; Century Manufacturing, Inc. 
18. YKK AP America Inc. 

2.2 WINDOW  

A. Window Type:  As indicated on Drawings. 

B. Comply with AAMA/WDMA 101/I.S.2/NAFS. 

C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 45. 

D. Thermal Transmittance:  Provide aluminum windows with a whole-window, U-factor maximum 
indicated at 15-mph (24-km/h) exterior wind velocity and winter condition temperatures when 
tested according to AAMA 1503. 

1. U-Factor:  0.43 Btu/sq. ft. x h x deg F (2.5 W/sq. m x K) or less. 

E. Solar Heat-Gain Coefficient (SHGC):  Provide aluminum windows with a whole-window 
SHGC maximum of 0.50, determined according to NFRC 200 procedures. 

2.3 GLAZING 

A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing 
requirements applicable to glazed aluminum window units. 

ALUMINUM WINDOWS 085113 - 3



TASS COMPLEX  CAMP WILLIAMS 
 

B. Glass:  Clear, insulating-glass units, argon gas filled, with low-E coating pyrolytic on second 
surface or sputtered on second or third surface, complying with Division 08 Section "Glazing." 

C. Glazing System:  Manufacturer's standard factory-glazing system that produces weathertight 
seal and complies with requirements for windborne-debris resistance.  

2.4 INSECT SCREENS 

A. General:  Design operable windows and hardware to accommodate screens in a tight-fitting, 
removable arrangement, with a minimum of exposed fasteners and latches.  Fabricate insect 
screens to fully integrate with window frame.  Locate screens on outside of window and provide 
for each operable exterior sash or ventilator. 

1. Aluminum Tubular Frame Screens:  Comply with SMA 1004, "Specifications for 
Aluminum Tubular Frame Screens for Windows," Architectural C-24 class. 

B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with 
SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed 
fasteners, and removable PVC spline/anchor concealing edge of frame. 

1. Aluminum Tubular Framing Sections and Cross Braces:  Roll formed from aluminum 
sheet with minimum wall thickness as required for class indicated. 

2. Finish:  Match aluminum window members. 

C. Glass-Fiber Mesh Fabric:  20-by-20 (0.85-by-0.85-mm) or 20-by-30 (0.85-by-0.42-mm) mesh 
of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to 
corrosion, shrinkage, stretch, impact damage, and weather deterioration; in the following color.  
Comply with ASTM D 3656. 

1. Mesh Color:  Silver gray. 

D. Wickets:  Provide sliding or hinged wickets, framed and trimmed for a tight fit and for 
durability during handling. 

2.5 FABRICATION 

A. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing. 

B. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and 
ventilator. 

C. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior. 

D. Provide water-shed members above side-hinged ventilators and similar lines of natural water 
penetration. 

E. Mullions:  Provide mullions and cover plates as shown, 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, 
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as indicated.  Provide mullions and cover plates capable of withstanding design loads of 
window units. 

F. Subframes:  Provide subframes with anchors for window units as shown, of profile and 
dimensions indicated but not less than 0.062-inch- (1.6-mm-) thick extruded aluminum.  Miter 
or cope corners, and weld and dress smooth with concealed mechanical joint fasteners.  Finish 
to match window units.  Provide subframes capable of withstanding design loads of window 
units. 

G. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" 
and glazing system indicated.  Provide glazing stops to match sash and ventilator frames. 

2.6 ALUMINUM FINISHES 

A. High-Performance Organic Finish:  3-coat, thermocured system with fluoropolymer coats 
containing not less than 70 percent polyvinylidene fluoride resin by weight, complying with 
AAMA 2605. 

1. Color and Gloss:  Match Architect's sample. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing 
windows, hardware, accessories, and other components. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction. 

D. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

F. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at 
contact points and weather stripping for smooth operation and weathertight closure.  Lubricate 
hardware and moving parts. 

G. Clean aluminum surfaces immediately after installing windows.  Avoid damaging protective 
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 

H. Clean factory-glazed glass immediately after installing windows.  Comply with manufacturer's 
written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, 
and clean surfaces. 
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I. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

3.2 FIELD QUALITY CONTROL 

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

1. Testing and inspecting agency will interpret tests and state in each report whether tested 
work complies with or deviates from requirements. 

B. Testing Services:  Testing and inspecting of installed windows shall take place as follows: 

1. Testing Methodology:  Testing of windows for air infiltration and water resistance shall 
be performed according to AAMA 502, Test Method A, by applying same test pressures 
required to determine compliance with AAMA/WDMA 101/I.S.2/NAFS in Part 1 
"Performance Requirements" Article. 

2. Testing Extent:  Three windows as selected by Architect and a qualified independent 
testing and inspecting agency.  Windows shall be tested immediately after installation. 

3. Test Reports:  Shall be prepared according to AAMA 502. 

C. Remove and replace noncomplying aluminum window and retest as specified above. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

END OF SECTION 085113 
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TUBULAR DAYLIGHTING SYSTEM 086250-1  

 
SECTION 086250 - TUBULAR DAYLIGHTING SYSTEM 
 

PART  1  - GENERAL 

1.1  SECTION INCLUDES 

A. Tubular daylighting system, consisting of roof dome, reflective tube, and diffuser assembly; 
configuration as indicated on the drawings. 

B. Accessories. 

1.2  RELATED SECTIONS 

A. Division 07 - Membrane Roofing: Flashing of skylight base. 

B. Division 08 - Metal Framed Skylights. 

C. Division 09 – Acoustical Panel Ceilings 

1.3  REFERENCES 

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2001. 

B. ASTM A 463/A 463M - Standard Specification for Steel Sheet, Aluminum Coated, by the 
Hot Dip Process; 2001a. 

C. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc Coated (Galvanized), 
by the Hot Dip Process; 2001a. 

D. ASTM E 283 - Test Method for Rate of Air Leakage Through Exterior Windows, Curtain 
Walls, and Doors Under Specified Pressure Differences Across the Specimen. 

E. ASTM E 308-95 - Standard Practice for Computing the Colors of Objects by Using the CIE 
System 

F. ASTM E 330 - Structural Performance of Exterior Windows, Curtain Walls and Doors. 

G. ASTM E 331 - Test Method for Water Penetration of Exterior Windows, Curtain walls and 
Doors by Static Air Pressure Difference. 

H. ASTM D 635 - Test Method for Rate of Burning and/or Extent of Time of Burning of Self-
Supporting Plastics in a Horizontal Position. 

I. ASTM D-1929 - Test Method for Ignition Properties of Plastics. 

J. UL 181 - Factory Made Air Ducts and Air Connectors; 1998 

K. UL 790 - Standard for Tests for Fire Resistance of Roof Covering Materials; 1997. 

L. ICBO/ICC AC-16 - Acceptance Criteria for Plastic Skylights; 2003. 
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1.4  PERFORMANCE REQUIREMENTS 

A. Completed tubular daylighting system assemblies shall be capable of meeting the following 
performance requirements: 
1. Air Infiltration Test: Air infiltration will not exceed .30 cfm/sf aperture with a 

pressure delta of 1.57 psf across the tube when tested in accordance with ASTM E 
283. 

2. Water Resistance Test: No uncontrolled water leakage at 16.5 psf pressure differential 
with water rate of 5 gallons/hours/sf when tested in accordance with ASTM E 331. 

3. Uniform Load Test: 
a. No breakage, permanent damage to fasteners, hardware parts, or damage to 

make tubular skylight inoperable or cause permanent deflection of any section 
in excess of 1 percent of its span at a Positive or Negative Load of 35 psf (1.68 
kPa). 

b. All units shall be tested with a safety factor of (3) for positive pressure and (2) 
for negative pressure, acting normal to plane of roof in accordance with ASTM 
E 330. 

4. Fire Testing: 
a. Class B Burning Brand -  The burning brand shall self-extinguish without 

transferring the fire to the dome Per: U.B.C. Standard 15-2 Class B Burning 
Brand Test. See ASTM E 108 and UL 790. 

b. Self-Ignition Temperature - Greater than 650 degrees F Per: U.B.C. Standard 
26-6.  See ASTM D-1929-68 (1975). 

c. Smoke Density - Rating no greater than 75 Per: U.B.C. Standard 26-5.  (See 
ASTM D-2843-70) or no greater than 450 Per U.B.C. 8-1 (See ASTM Standard 
E 84-91A) in way intended for use. 

d. Rate of Burn - Minimum Burning Rate: 2.5 inches/min (64 mm/min) 
Classification CC-2: U.B.C. Standard 26-7. See ASTM D 635-74. 

1.5  SUBMITTALS 

A. Submit under provisions of Division 01, Submittal Procedures. 

B. 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. 

D. Verification Samples:  As requested by Architect. 

E. Test Reports: Independent testing agency or evaluation service reports verifying compliance 
with specified performance requirements. 

1.6  QUALITY ASSURANCE 

A. Pre-installation Conference:  Conduct a coordination meeting at the project site prior to 
installation roof deck.  Sub-contractors to be at the meeting will include those responsible for 
installation of structural steel, ductwork, fire sprinkling system, and electrical conduits.  

B.  Manufacturer Qualifications:  Engaged in manufacture of tubular skylights for minimum 5 
years. 
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1.7  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. 

1.8  PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits. 

1.9  WARRANTY 

A. Tubular Daylighting System: Manufacturer's standard warranty for 10 years. 

PART  2  - PRODUCTS 

2.1  MANUFACTURERS 

A. Products:   Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following:  

1.  Solatube International, Inc. 
2.  The Sun Pipe Co.  

2.2  TUBULAR DAYLIGHTING SYSTEM 

A. Tubular Daylighting System General :  Transparent roof-mounted skylight dome and self-
flashing curb, reflective tube, and ceiling level diffuser assembly, transferring sunlight to 
interior spaces; complying with ICBO/ICC AC-16. 
1. Roof Dome Assembly: Transparent, UV and impact resistant dome with flashing base 

supporting dome and top of tube. 
a. Glazing:  0.143 inch (3.7 mm) minimum thickness injection molded acrylic 

classified as CC2 material and meeting characteristics of DR-101 blend. 
2. Light Tracker Reflector, made of aluminum sheet, thickness 0.015 inch (0.4 mm) with 

high reflectance specular finish.  Positioned in the dome to capture low angle sunlight. 
3. Roof Flashing Base:  One piece, seamless, leak-proof flashing functioning as base 

support for dome and top of tube. 
a. Base Material: Sheet steel, corrosion resistant conforming to ASTM A 653/A 

653M or ASTM A 463/A 463M, 0.028 inch (0.7 mm) thick. 
b. Base Style:  Self mounted, 11 inches (279 mm) high. 

4. Dome Ring: Attached to top of base section; 0.090 inch (2.3 mm) nominal thickness 
injection molded high impact PVC; to prevent thermal bridging between base flashing 
and tubing and channel condensed moisture out of tubing. 

5. Dome Seal: Polypropylene Fiber Pile weather strip 0.27 inch (6.85mm) by 0.27 inch 
(6.85mm). 

6. Reflective Tube:  Aluminum sheet, thickness 0.018 inch (0.5 mm). 
a. Interior Finish: High reflectance specular finish on exposed reflective surface. 

Visible spectrum (400 nm to 760 nm) greater than 99 percent.  Total solar 
spectrum (400 nm to 2500 nm) less than 93 percent. 

7. Reflective 30 degree Adjustable Tube: Aluminum sheet, thickness of 0.018 inch (0.5 
mm) 
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a. Interior Finish: High reflectance specular finish on exposed reflective surface. 
Visible spectrum (400 nm to 760 nm) greater than 99 percent.  Total solar 
spectrum (400 nm to 2500 nm) less than 93 percent. 

8. Diffuser Assemblies for Tubes Penetrating Ceilings:  Ceiling mounted box 
transitioning from round tube to square ceiling assembly, supporting light transmitting 
surface at bottom termination of tube, with compression seal to minimize 
condensation and bug or dirt infiltration; 23.8 by 23.8 inches (605 by 605 mm) square 
frame to fit standard suspended ceiling grids or hard ceilings. 
a. Round to square transition box made of opaque polymeric material, classified 

as CC2, 0.060 inch (1.5 mm) thick. 
b. Lens: Prismatic lens design to maximize light output and diffusion with 

extruded aluminum frame. Visible Light Transmission shall be >=  90 percent 
at 0.100 inches (2.5 mm) thick. 

c. Seal: Closed cell foam, 3 pounds per cubic foot (48 kg per cubic meter). 

2.3  ACCESSORIES 

A. Fasteners: Same material as metals being fastened, non-magnetic steel, non-corrosive metal 
of type recommended by manufacturer, or injection molded nylon. 

B. Sealant: Polyurethane or copolymer based elastomeric sealant as provided or recommended 
by manufacturer. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

3.2  PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

3.3  INSTALLATION 

A. Install in accordance with manufacturer's printed instructions. 

B. After installation of first unit, field test to determine adequacy of installation. Conduct water 
test in presence of Owner, Architect, or Contractor, or their designated representative. 
Correct if needed before proceeding with installation of subsequent units. 

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 086250 
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SECTION 086300 - METAL-FRAMED SKYLIGHTS 
 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION OF WORK 
 

A. All requirements of the contract documents form an integral part of the work specified 
herein; in particular, refer to the conditions (general or otherwise) and Division 1 of the 
specifications, including all subdivisions thereof. 

 
B. Insulated skylights shall consist of 2-3/4" thick factory prefabricated sandwich panel 

including installation, (on support by others). 
 

C. Panel shall be capable of meeting minimum Anti-terrorism/Force Protection 
requirements. 

 
D. Submission of ICC Sandwich Panel Construction listing showing compliance with the 

UBC.  I.C.C. report shall show proof of compliance with thermally broken grid system; 
evidence submitted of Adhesives and includes current components used in the 
manufacture of panels for this project.  ICBO reports are not acceptable 

 
E. Work included: Supply all labor and materials required to deliver and install the insulted 

skylight system.  The following major items included are: 
1. Anti-terrorism/Force Protection requirements 
2. Prefabricated insulated translucent skylight sandwich panels 
3. Installation system on structural support by others 
4. Aluminum flashing 

 
F. Related work specified elsewhere: 

1. Division 5 - Structural steel. 
2. Division 7 – Thermoplastic Membrane Roofing 
3. Division 7 – Flashing and Sheet Metal 
4. Division 7 - Joint Sealers  
5. Protection of critical components, personnel and finishes 

 
1.2 QUALITY ASSURANCE 
 

Manufacturer's and Erector's Qualifications 
 
A. Skylight system manufacturer must be listed by a recognized building code authority, 

including the ICC which requires quality control inspections by an approved agency for 
sandwich panel construction.  Plastic, acrylic or Polycarbonate glazing system is not 
acceptable. 

 
B. Quality control inspections and testing conducted at least once each year, shall include 

manufacturing facilities, sandwich panel components and production sandwich panels for 
conformance with "Acceptance Criteria for Sandwich Panels" as regulated by the 
Uniform Building Code or equivalent. Panels used on this project shall meet the 
requirements of ICC and the UBC. 
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C. Materials and products shall be manufactured by a company continuously and regularly 
employed in the manufacture of specified materials for a period of at least ten (10) 
consecutive years; and which can show evidence of these materials being satisfactorily 
used on at least six (6) projects of similar size, scope and type within such a period.  At 
least three (3) of the projects shall have been in successful use for ten (10) years or 
longer.  Sandwich panels used on this project must meet requirements of the Uniform 
Building Code and ICC Sandwich Panel Construction. 

 
D. Erection shall be by an installer which has been in the business of erecting specified 

materials for at least five (5) consecutive years; and can show evidence of satisfactory 
completion of projects of similar size, scope and type in the local Utah area. 

 
1. Installer shall be approved by the manufacturer.  

 
E. Performance Requirements: The manufacturer shall be responsible for the configuration 

and fabrication of the complete skylight panel and support system. 
 

F. Special Warranties:  Warranty shall be a 10-year limited warranty covering delamination 
affecting structural strength, noticeable reinforcing fiber exposure, and color change 
greater than 8 units.   

 
G. A special 25-year limited warranty, non- pro-rata, covering reinforcing fiberbloom on the 

exterior face sheet shall be provided by the manufacturer of the face sheet material.  
Warranties by assemblers of panel are not acceptable.  Face sheet manufacturers must be 
in the business of producing fiberglass sheeting and have been producing such material 
for at least five years.  Manufacturers are limited to: 
1. Dupont 
2. Kalwall 
3. Lasco 
4. Resolite 

 
1.3 SUBMITTALS 
 

A. Submit shop drawings and color samples in accordance with Division 1, Submittals. 
 
B. Test reports to be furnished by skylight system manufacturer in accordance with Division 

I, Submittals. The manufacturer shall submit certified test reports made by an 
independent testing organization for each type and class of panel system.  Reports shall 
verify that the material will meet all performance requirements of this specification.  
Previously completed test reports will be acceptable if current and indicative of products 
used on this report.  Test reports required are: 
1. Flame Spread and Smoke Development (UL-723) submit UL card 
2. Burn Extent (ASTM D-635) 
3. Color Difference (ASTM D-2244)  
4. Erosion Resistance (ASTM D-4060)                                                                        
5. Impact Strength (UL 972) 
6. Tensile Bond Strength (ASTM C-297) after aging by (ASTM D-1037) 
7. Shear Bond Strength (ASTM D-1002) after 5 different aging conditions 
8. Beam Bending Strength (ASTM E-72 
9. Condensation Resistance Factor (AAMA 1503.1) 
10. Insulation "U" Factor (by NFRC-100) 
11. NFRC Certification 
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12. Class A Roof covering Burning Brand (ASTM E-108) 
 

C. Proof of regular, independent quality control monitoring under a building code review 
and listing program including I.C.C. shall be submitted.  I.C.C. report shall show proof of 
compliance with thermally broken grid system; evidence submitted of Adhesives and 
includes current components used in the manufacture of panels for this project.  ICBO 
reports are not acceptable 

 
1.4 DAYLIGHT ANALYSIS REQUIREMENTS 
 

A. A daylight analysis shall be provided by this section that is stamped by a licensed 
engineer skilled in this field.  It shall state the levels in foot candles and report daylight 
levels at three times during the day and four quarters of the year in a matrix format. 
1. Daylight results shall match within +(-) 2% the daylight results required.  

Daylight analysis shall be stamped by an engineer qualified for this analysis. 
2. Daylight analysis must be on the panels as to be supplied on this project 

including the face sheets to be used and specified herein with all coatings and 
protections in place at time of analysis. 

 
 
 
PART 2 - PRODUCTS 

 
2.2 MATERIALS 

A. SPIRIT (LEED) Criteria; 
 

1. SPIRIT (LEED)™ 2.1 Credit Contribution Data Sheet:  In accordance with 
Section 01300, prior to installation in the project, submit a completed data sheet, 
Section 01335, for each product which contributes to the points required for 
SPIRIT (LEED)™ Certification.  Information contained on the Data Sheet shall 
be used to complete the information required for the SPIRIT (LEED) 
Submission.   

 
2. Product shall be listed in the Green Spec Directory and be recognized by the 

USGBC. 
 

2.3 TRANSLUCENT FACING 
 

A. Translucent faces shall be manufactured from glass fiber reinforced thermoset resins by 
insulated panel system fabricator especially for architectural use.  Thermoplastics (e.g. 
Polycarbonate, acrylic) faces are not acceptable. 

 
B. Flammability - The interior face sheet shall be U.L. listed and have a flamespread rating 

no greater than 50 and smoke developed to greater than 250 when tested in accordance 
with ASTM E-84.  Burn extent by ASTM D-635 shall be no greater than 1".  Faces shall 
not deform, deflect or drip when subjected to fire or flame; or become detached when 
subjected to 300 degrees F for 25 minutes.  

 
 
2.4 WEATHERABILITY 

A. The full thickness of the exterior face shall not change color more than 3.0 Hunter or CIE 
units (DELTA E by ASTM D-2244) after five (5) years outdoor South Florida 
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weathering at 7 degrees facing south, determined by the average of at least three (3) white 
samples with and without a protective film or coating to insure maximum, long term 
color stability.  

 
B. The exterior face shall have a permanent glass erosion barrier to provide maximum long-

term resistance to reinforcing fiber exposure.  Added coatings such as gel coatings or 
films such as Tedlar are not acceptable. 

 
C. The Exterior face surface loss shall not exceed .7 mils and 40 mgs when tested in 

accordance with ASTM D-4060-90 employing CS17 abrasive wheels at a head load of 
500 grams for 1000 cycles. 

 
2.5  APPEARANCE 

A. The face sheets shall be uniform in color to prevent splotchy appearance.  Faces shall be 
completely free of ridges and wrinkles, which prevent proper surface contact in bonding 
to the aluminum grid core.  Clusters of air bubbles/pinholes, which collect moisture and 
dirt, will not be acceptable. 

 
B. Exterior face sheets shall be smooth .070" thick and White in color.  Interior face sheets 

shall be .045" thick and White in color.  Faces shall not vary more than 10% in thickness. 
 

C. Strength - The exterior face sheet shall be uniform in strength and repel impact equal to 
(70) ft. lbs. without fracture or tear when impacted by a 3-1/2" diameter, 6.37 lb. free 
falling ball and (UL972) and be resistant to penetration by pencil point.  Panel shall 
demonstrate performance equivalent to laminated glass under blast loadings as specified 
in the Department of Defense UFC 4-010-01. 

 
2.6 ALUMINUM GRID CORE 

A. Grid pattern shall be nominal 12” x 24" shoji and symmetrical about the horizontal center 
line for each flat panel. 

 
B. The thermally broken l-beam grid core shall be 6063-T6 or 6005-T5 with provisions for 

mechanical interlocking of muntin-mullion and perimeter. Width of I-beam shall be no 
less than 7/16". The I-beam grid shall be machined to tolerances of not greater than +/- 
.002". Thermal break shall be 1” wide minimum. 

   
C. Panels shall withstand 1200 degrees F fire for minimum one (1) hour without collapse or 

exterior flaming. 
 

D. Thermally broken panels shall give minimum CRF (Condensation Resistance Factor) of 
90 measured at center of panel and 80 by AAMA 1503 measured on the grid line and. 

 
2.7 ADHESIVES 

A. The laminate adhesive shall be heat and pressure resin type engineered for structural 
sandwich panel use with minimum 25 years field use.   Adhesive shall pass testing 
requirements specified by the ICC "Acceptance Criteria for Sandwich Panel Adhesive".   

B. Minimum strength shall be 750 PSI by ASTM C-297 after two (2) exposures to six (6) 
cycles each of the aging conditions prescribed by ASTM D-1037. 

 
C. Shear strength by ASTM D-1002 minimum after exposure to five (5) separate aging 

conditions: 
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1. 50% Relative Humidity at 73 degrees F:  540 PSI 
2. 182ºF:  100 PSI 
3. Accelerated Aging by ASTM D-1037 at room temperature: 800 PSI 
4. Accelerated Aging by ASTM D-1037 at 182ºF: 250 PSI 
5. 500 Hour Oxygen Bomb by ASTM D-572:  1400 PSI 

 
2.8 PANEL CONSTRUCTION 
 

A. Panel shall have a thickness of 2-/34" with a "U" factor of .23, thermally broken, light 
transmission of 20% and solar heat gain coefficient of .23.  Complete system shall be 
NFRC certified at .28. 

 
B. Skylight panels shall be a true sandwich panel of flat fiberglass sheets bonded to a grid 

core of mechanically interlocking aluminum I-beams. Panels shall be resin laminated 
under a controlled process of heat and pressure and deflect no more than 1.9” at 30 psf in 
10’ by ASTM E-72. 

 
C. Grid pattern shall be nominal 8" x 20" and symmetrical about the horizontal centerline of 

each panel, for flat panel. 
 

D. The adhesive bonding line shall be straight, cover the entire width of the I-beam and have 
a neat, sharp edge.  

 
E. Skylight panels and aluminum perimeter frame shall be pre-assembled where practical 

and sealed at the factory.  Panels should be shipped to the job site in rugged shipping 
units and shall be ready for erection. 

 
F. Panel system shall provide blast protection meeting Performance Level 2 per the GSA 

“ISC Security Design Criteria for New Federal Office Buildings and Major 
Modernization Projects” dated 5/28/2001 

  
 
2.9 BATTENS AND PERIMETER CLOSURE SYSTEM 
 

A. Closure system shall be extruded 6063-T6 and 6063-T5 aluminum screw clamp-tite 
closure system.  Curved closure system may be roll formed. 

 
B. Aluminum closures to be supplied with 300 series stainless steel screws (excluding final 

fasteners to the building) and shall be factory sealed to the panels.  Aluminum battens and 
cap plates shall be field installed. 

 
C. All exposed aluminum to be architectural corrosion resistant finish which meets the 

performance requirements of AAMA 2604/5, color to be selected from manufacturer's 
standards. 

 
2.10 ABILITY TO MEET MINIMUM ANTI-TERROISM/FORCE PROTECTION (AT/FP) 
 

A. Panels shall be capable of meeting Anti-terrorism/Force Protection requirements and 
shall be designed to withstand the minimum AT/FP requirements as stated in the Unified 
Facilities Criteria (UFC) 4-010-01 “Minimum Antiterrorism Standards. 
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B. Panel shall provide blast protection meeting Performance Level 2 per the GSA “ISC 
Security Design Criteria for New Federal Office Buildings and Major Modernization 
Projects” dated 5/28/2001 

 
2.11 FLEXIBLE SEALING TAPE 
 

A. Sealing tape shall be manufacturer's standard pre-applied to closure system at the factory 
under controlled conditions. 

 
 
PART 3 - EXECUTION 
 
3.2 PREPARATION 
 

A. The general contractor shall prepare openings including isolating dissimilar materials 
from aluminum system, which may cause damage by electrolysis, and shall provide 
temporary enclosures if, required. 

 
3.3 ERECTION 
 

A. The erector shall erect translucent skylight system in strict accordance with approved 
shop drawings as supplied by manufacturer.  Fastening and sealing shall be in strict 
accordance with manufacturer's shop drawings.  All aluminum shall be cleaned before 
sealants are applied. 

 
B. After other trades have completed work on adjacent material, carefully inspect 

translucent panel installation and make adjustments necessary to insure proper 
installation and weather-tight conditions. 

 
C. All staging, lifts and hoists required for the complete insulated skylight system 

installation, including staging, etc., necessary for field measuring, shall be provided by, 
set up and maintained by the general contractor. 

 
D. Installer shall verify and re-attach all existing, in-place panels to the structure to meet the 

current wind loads both outward and uplift pressures. 
 

E. Installer shall be authorized by the original manufacturer to move and install and re-
check any existing panels. 

 
 
END OF SECTION 08620 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Commercial door hardware. 
2. Cylinders for doors specified in other Sections. 
3. Electrified door hardware. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Details of electrified door hardware, including wiring diagrams. 

C. Samples:  For each exposed finish. 

D. Product certificates. 

E. Other Action Submittals: 

1. Door Hardware Sets:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams. 

a. Format:  Use same scheduling sequence and format and use same door numbers as 
in the Contract Documents. 

b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, and material of each door 
and frame. 

2) Type, style, function, size, quantity, and finish of each door hardware 
item. Include description and function of each lockset and exit device. 

3) Complete designations of every item required for each door or opening 
including name and manufacturer. 

4) Description of each electrified door hardware function, including location, 
sequence of operation, and interface with other building control systems. 

2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's 
final keying instructions for locks. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 
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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. 

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:  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. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 

E. Keying Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." Incorporate keying conference 
decisions into final keying schedule after reviewing door hardware keying system. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

B. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 

1.5 COORDINATION 

A. 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. 

1.6 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. Warranty Period:  Three years from date of Substantial Completion, except as follows: 
a. Exit Devices:  Two years from date of Substantial Completion. 
b. Manual Closers:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
door hardware sets indicated in Part 3 "Door Hardware Sets" Article. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 
equivalent in function and comparable in quality to named products and complying with 
BHMA standard referenced. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  
Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Sets" Article. 

2. References to BHMA Standards:  Provide products complying with these standards and 
requirements for description, quality, and function. 

2.2 HINGES, GENERAL 

A. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units. 

B. Hinge Base Metal:  Unless otherwise indicated, provide the following: 

1. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
2. Interior Hinges:  Brass, with stainless-steel pin body and brass protruding heads. 
3. Hinges for Fire-Rated Assemblies:  Steel, with steel pin. 

C. 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 exterior doors and 
outswinging corridor doors with locks. 

D. 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. 
4. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors and 

wood screws for wood doors and frames.  Finish screw heads to match surface of hinges. 

2.3 HINGES 

A. Butts and Hinges:  BHMA A156.1. 

B. Template Hinge Dimensions:  BHMA A156.7. 
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C. Manufacturers: 

1. Baldwin Hardware Corporation (BH). 
2. Bommer Industries, Inc. (BI). 
3. Cal-Royal Products, Inc. (CRP). 
4. Hager Companies (HAG). 
5. Lawrence Brothers, Inc. (LB). 
6. McKinney Products Company; an ASSA ABLOY Group company (MCK). 
7. PBB, Inc. (PBB). 
8. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 

2.4 CONTINUOUS HINGES 

A. Standard:  BHMA A156.26, Grade 1-300. 

B. General:  Minimum 0.120-inch- (3.0-mm-) thick, hinge leaves with minimum overall width of 4 
inches (102 mm); fabricated to full height of door and frame and to template screw locations; 
with components finished after milling and drilling are complete. 

1. Fire Pins:  Steel pins to hold labeled fire doors in place if required by tested listing. 

C. Continuous, Barrel-Type Hinges:  Hinge with knuckles formed around a pin that extends entire 
length of hinge. 

1. Base Metal for Exterior Hinges:  Stainless steel. 
2. Base Metal for Interior Hinges:  Steel. 
3. Base Metal for Hinges for Fire-Rated Assemblies:  Steel. 
4. Manufacturers: 

a. Hager Companies (HAG). 
b. Markar Architectural Products, Inc.; a Subsidiary of Adams Rite Manufacturing 

Co. (MP). 
c. McKinney Products Company; an ASSA ABLOY Group company (MCK). 
d. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 
e. Zero International (ZRO). 

D. Continuous, Gear-Type Hinges:  Extruded-aluminum, pinless, geared hinge leaves; joined by a 
continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

1. Manufacturers: 

a. Bommer Industries, Inc. (BI). 
b. Hager Companies (HAG). 
c. McKinney Products Company; an ASSA ABLOY Group company (MCK). 
d. Pemko Manufacturing Co. (PEM). 
e. Select Products Limited (SPL). 
f. Zero International (ZRO). 
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2.5 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  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 (22 N). 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation. 

C. Electrified Locking Devices:  BHMA A156.25. 

D. Lock Trim: 

1. Levers:  See Hardware Schedule. 
2. Dummy Trim:  Match lever lock trim and escutcheons. 

E. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors. 

F. Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 

G. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set. 

2.6 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following: 

1. Bored Locks:  BHMA A156.2. 
2. Mortise Locks:  BHMA A156.13. 
3. Interconnected Locks:  BHMA A156.12. 

B. Bored Locks:  BHMA A156.2, Grade 1, Grade 1 unless Grade 2 is indicated; Series 4000. 

1. Manufacturers: 
a. Best Access Systems; Div. of The Stanley Works (BAS). 

C. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1; 
Series 1000. 

1. Manufacturers: 
a. Best Access Systems; Div. of The Stanley Works (BAS). 

2.7 AUXILIARY LOCKS AND LATCHES 

A. Auxiliary Locks:  BHMA A156.5, Grade 1. 

1. Manufacturers: 
a. Best Access Systems; Div. of The Stanley Works (BAS). 
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2.8 ELECTROMAGNETIC LOCKS 

A. General:  BHMA A156.23; electrically powered, of strength and configuration indicated; with 
electromagnet attached to frame and armature plate attached to door. 

1. Type:  Full exterior or full interior, as required by application indicated. 
2. Strength Ranking:  1500 lbf (6672 N). 

B. Delayed-Egress Locks:  BHMA A156.24. 

1. Means of Egress Doors:  Lock releases within 15 seconds after applying a force not more 
than 15 lbf (67 N) for not more than 3 seconds, as required by NFPA 101. 

2. Security Grade:  Activated from secure side of door by initiating device. 
3. Movement Grade:  Activated by door movement as initiating device. 

C. Manufacturers: 

1. Door Controls International (DCI). 
2. Doorguard Systems, Inc. (DGS). 
3. Dortronics Systems, Inc. (DS). 
4. DynaLock Corp. (DLC). 
5. Locknetics; an Ingersoll-Rand Company (LSE). 
6. Rutherford Controls Int'l. Corp. (RCI). 
7. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
8. Securitron Magnalock Corporation; an ASSA ABLOY Group company (SMC). 
9. Security Door Controls (SDC). 

2.9 ELECTROMECHANICAL LOCKS 

A. General:  Grade 1 for type of lock indicated; motor or solenoid driven. 

B. Manufacturers: 
1. Best Access Systems; Div. of The Stanley Works (BAS). 

2.10 DOOR BOLTS 

A. Bolt Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors. 

B. Dustproof Strikes:  BHMA A156.16, Grade 1. 

C. Surface Bolts:  BHMA A156.16, Grade 1. 

1. Flush Bolt Heads:  Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or 
stainless steel with minimum 12-inch- (305-mm-) long rod for doors up to 84 inches 
(2134 mm) in height.  Provide longer rods as necessary for doors exceeding 84 inches 
(2134 mm). 

2. Manufacturers: 

a. Burns Manufacturing Incorporated (BM). 
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b. Don-Jo Mfg., Inc. (DJO). 
c. Door Controls International (DCI). 
d. Glynn-Johnson; an Ingersoll-Rand Company (GJ). 
e. Hager Companies (HAG). 
f. IVES Hardware; an Ingersoll-Rand Company (IVS). 
g. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 
h. Trimco (TBM). 

D. Manual Flush Bolts:  BHMA A156.16, Grade 1; designed for mortising into door edge. 

1. Manufacturers: 

a. Adams Rite Manufacturing Co. (ARM). 
b. Burns Manufacturing Incorporated (BM). 
c. Don-Jo Mfg., Inc. (DJO). 
d. Door Controls International (DCI). 
e. Glynn-Johnson; an Ingersoll-Rand Company (GJ). 
f. Hager Companies (HAG). 
g. Hiawatha, Inc. (HIA). 
h. IVES Hardware; an Ingersoll-Rand Company (IVS). 
i. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 
j. Trimco (TBM). 

E. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1; designed for mortising into 
door edge. 

1. Manufacturers: 

a. Cal-Royal Products, Inc. (CRP). 
b. Door Controls International (DCI). 
c. Glynn-Johnson; an Ingersoll-Rand Company (GJ). 
d. Hager Companies (HAG). 
e. IVES Hardware; an Ingersoll-Rand Company (IVS). 
f. Trimco (TBM). 

2.11 EXIT DEVICES 

A. Exit Devices:  BHMA A156.3, Grade 1. 

B. Accessibility Requirements:  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 (22 N). 

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation. 

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for panic protection, based on testing according to UL 305. 
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E. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, 
based on testing according to UL 305 and NFPA 252. 

F. Removable Mullions:  BHMA A156.3. 

G. Fire-Exit Removable Mullions:  Provide removable mullions for use with fire exit devices 
complying with NFPA 80 that are listed and labeled by a testing and inspecting agency 
acceptable to authorities having jurisdiction, for fire and panic protection, based on testing 
according to UL 305 and NFPA 252.  Mullions shall be used only with exit devices for which 
they have been tested. 

H. Outside Trim:  Pull with cylinder; material and finish to match locksets, unless otherwise 
indicated. 

1. Match design for locksets and latchsets, unless otherwise indicated. 

I. Through Bolts:  For exit devices and trim on metal doors, non-fire-rated wood doors and fire-
rated wood doors. 

J. Manufacturers: 
1. Dor-O-Matic; an Ingersoll-Rand Company (DOR). 
2. Locknetics; an Ingersoll-Rand Company (LSE). 
3. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
4. Von Duprin; an Ingersoll-Rand Company (VD). 

2.12 LOCK CYLINDERS 

A. Standard Lock Cylinders:  BHMA A156.5, Grade 1. 

B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless 
steel, or nickel silver, and complying with the following: 

1. High-Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as complying with 
pick- and drill-resistant testing requirements in UL 437 (Suffix A). 

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; with removable cores. 

D. Construction Keying:  Comply with the following: 

1. Construction Master Keys:  Provide cylinders with feature that permits voiding of 
construction keys without cylinder removal.  Provide 10 construction master keys. 

2. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  
Provide 10 construction master keys. 

a. Furnish permanent cores to Owner for installation. 

E. Manufacturer:  Same manufacturer as for locks and latches. 
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2.13 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference. 

1. Existing System:  Master key or grand master key locks to Owner's existing system. 

B. Keys:  Nickel silver; permanently inscribed with a visual key control number and including the 
notation "DO NOT DUPLICATE." 

1. Quantity:  In addition to one extra key blank for each lock, provide three cylinder change 
keys and five grand master keys. 

2.14 OPERATING TRIM 

A. Standard:  BHMA A156.6. 

B. Materials:  Fabricate from stainless steel, unless otherwise indicated. 

C. Manufacturers: 

1. Burns Manufacturing Incorporated (BM). 
2. Don-Jo Mfg., Inc. (DJO). 
3. Forms + Surfaces (FS). 
4. Hager Companies (HAG). 
5. Hiawatha, Inc. (HIA). 
6. IVES Hardware; an Ingersoll-Rand Company (IVS). 
7. Rockwood Manufacturing Company (RM). 
8. Trimco (TBM). 

2.15 ACCESSORIES FOR PAIRS OF DOORS 

A. Carry-Open Bars:  Provide carry-open bars for inactive leaves of pairs of doors unless automatic 
or self-latching bolts are used. 

1. Material:  Polished brass or bronze, with strike plate. 

2.16 CLOSERS 

A. Accessibility Requirements:  Comply with the following maximum opening-force requirements: 

1. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door. 
2. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch. 
3. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open 
door to minimum required width. 

C. Hold-Open Closers/Detectors:  Coordinate and interface integral smoke detector and closer 
device with fire alarm system. 
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D. Flush Floor Plates:  Provide finish cover plates for floor closers unless thresholds are indicated.  
Match door hardware finish, unless otherwise indicated. 

E. Recessed Floor Plates:  Provide recessed floor plates with insert of floor finish material for floor 
closers unless thresholds are indicated.  Provide extended closer spindle to accommodate 
thickness of floor finish. 

F. 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. 

G. 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. Manufacturers: 
a. LCN Closers; an Ingersoll-Rand Company (LCN). 

H. Coordinators:  BHMA A156.3. 

2.17 DOOR OPERATORS 

A. General:  Provide manufacturer's standard door operators, activation and safety devices, and 
accessories required for a complete installation. 

B. Swinging, Power-Operated Automatic Entrance: 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. Besam Automated Entrance Systems, Inc.; an ASSA ABLOY Group company. 
b. Horton Automatics; Div. of Overhead Door Corporation. 
c. Stanley Access Technologies; Div. of The Stanley Works. 
d. Tormax Technologies, Inc. 

2. Configuration:  Single- swinging door. 

a. Traffic Pattern:  Two way. 
b. Mounting:  Surface. 

3. Operator Features: 

a. Power opening and spring closing. 
b. Adjustable opening and closing speeds. 
c. Adjustable hold-open time between 0 and 30 seconds. 
d. Adjustable backcheck and latching. 
e. Obstruction recycle. 
f. Automatic door re-open if stopped while closing. 
g. On-off/hold-open switch to control electric power to operator, key operated. 

4. Activation Device:  Push-plate switch on each side of door to activate door operator. 
5. Finish:  Matching adjacent storefront. 
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2.18 PROTECTIVE TRIM UNITS 

A. Size:  1-1/2 inches (38 mm) less than door width on push side and 1/2 inch (13 mm) less than 
door width on pull side, by height specified in door hardware sets. 

B. Metal Protective Trim Units:  BHMA A156.6; beveled top and 2 sides; fabricated from material 
indicated in door hardware sets.  
1. Manufacturers: 

a. American Floor Products Co., Inc. (AFP). 
b. Baldwin Hardware Corporation (BH). 
c. Burns Manufacturing Incorporated (BM). 
d. Don-Jo Mfg., Inc. (DJO). 
e. Hager Companies (HAG). 
f. Hiawatha, Inc. (HIA). 
g. IPC Door and Wall Protection Systems, Inc.; Div. of InPro Corporation (IPC). 
h. IVES Hardware; an Ingersoll-Rand Company (IVS). 
i. Pawling Corporation (PAW). 
j. Rockwood Manufacturing Company (RM). 
k. Trimco (TBM). 

2.19 STOPS AND HOLDERS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1. 

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  
Do not mount floor stops where they will impede traffic.  Where floor or wall stops are 
not appropriate, provide overhead holders. 

B. Combination Floor and Wall Stops and Holders:  BHMA A156.8, Grade 1. 

C. Silencers for Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber; fabricated for 
drilled-in application to frame. 

D. Manufacturers: 

1. Architectural Builders Hardware Mfg., Inc. (ABH). 
2. Baldwin Hardware Corporation (BH). 
3. DORMA Architectural Hardware; Member of The DORMA Group North America 

(DAH). 
4. Dor-O-Matic; an Ingersoll-Rand Company (DOR). 
5. Glynn-Johnson; an Ingersoll-Rand Company (GJ). 
6. Hager Companies (HAG). 
7. HES, Inc.; an ASSA ABLOY Group company (HES). 
8. IVES Hardware; an Ingersoll-Rand Company (IVS). 
9. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX). 
10. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 
11. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 
12. Trimco (TBM). 
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2.20 DOOR GASKETING 

A. Standard:  BHMA A156.22. 

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, 
light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive 
fasteners for exterior applications and elsewhere as indicated. 

1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 

closed. 

C. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-
control ratings indicated, based on testing according to UL 1784. 

1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors. 

D. Sound-Rated Gasketing:  Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated, based on testing according to ASTM E 1408. 

E. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

F. Gasketing Materials:  ASTM D 2000 and AAMA 701/702. 

G. Manufacturers: 

1. Hager Companies (HAG). 
2. National Guard Products (NGP). 
3. Pemko Manufacturing Co. (PEM). 
4. Reese Enterprises (RE). 
5. Sealeze; a unit of Jason Incorporated (SEL). 

2.21 THRESHOLDS 

A. Standard:  BHMA A156.21. 

B. Accessibility Requirements:  Bevel raised thresholds with a slope of not more than 1:2.  Provide 
thresholds not more than 1/2 inch (13 mm) high. 

C. Manufacturers: 

1. Hager Companies (HAG). 
2. National Guard Products (NGP). 
3. Pemko Manufacturing Co. (PEM). 
4. Reese Enterprises (RE). 
5. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX). 
6. Sealeze; a unit of Jason Incorporated (SEL). 
7. Zero International (ZRO). 
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2.22 FABRICATION 

A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

B. Fasteners:  Provide screws according to commercially recognized industry standards for 
application intended, except aluminum fasteners are not permitted.  Provide Phillips flat-head 
screws with finished heads to match surface of door hardware, unless otherwise indicated. 

1. Comply with NFPA 80 for fasteners of door hardware in fire-rated applications. 

C. Finishes:  BHMA A156.18, as indicated in door hardware sets. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and frames for 
surface-applied door hardware according to ANSI A250.6. 

B. Wood Doors:  Comply with DHI A115-W Series. 

C. 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." 

D. 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. 

E. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

F. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated, above 
accessible ceilings or in equipment room.  Verify location with Architect. 
1. Configuration:  Provide the least number of power supplies required to adequately serve 

doors with electrified door hardware. 
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G. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 07 Section "Joint Sealants." 

H. Adjustment:  Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted to operate as 
intended.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 
from an open position of 30 degrees. 

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. 

3.2 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant:  Owner will engage a qualified independent 
Architectural Hardware Consultant to perform inspections and to prepare inspection reports. 

3.3 DOOR HARDWARE SETS 
 
HW SET: 01 
 
 DOOR NUMBER: 
100A      
  
EACH TO HAVE: 
2 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA MULLION KR4954  VON 
1 EA PANIC HARDWARE CD98EO 626 VON 
1 EA PANIC HARDWARE CD98NL-OP 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
3 EA MORTISE CYLINDER 1E74 626 BES 
2 EA OFFSET DOOR PULL 8190-0 630 IVE 
2 EA DOOR OPERATOR 4642 689 LCN 
2 EA WALL PLATE SWITCH 7910-952 689 LCN 
2 EA ESCUTCHEON 7910-972-6  LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
DOORS MUST BE MECHANICALLY DOGGED FOR AUTO OPERATORS TO FUNCTION.  
COORDINATE LOCATION OF ACTUATORS WITH ARCHITECT.  OPERATOR MAY BE 
TURNED OFF/ON AT OPERATOR HEADER.   
 
HW SET: 01-A 
 
 DOOR NUMBER: 
116A      
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EACH TO HAVE: 
2 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA MULLION KR4954  VON 
1 EA PANIC HARDWARE CD98EO 626 VON 
1 EA PANIC HARDWARE CD98NL-OP 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
3 EA MORTISE CYLINDER 1E74 626 BES 
2 EA OFFSET DOOR PULL 8190-0 630 IVE 
2 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
 
 
HW SET: 02 
 
 DOOR NUMBER: 
1000A      
  
EACH TO HAVE: 
4 EA CONTINUOUS HINGE FM-100 628 MAR
3 EA PANIC HARDWARE CD98EO 626 VON 
1 EA PANIC HARDWARE CD98NL-OP 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
4 EA MORTISE CYLINDER 1E74 626 BES 
4 EA OFFSET DOOR PULL 8190-0 630 IVE 
3 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
1 EA DOOR OPERATOR 4642 689 LCN 
2 EA WALL PLATE SWITCH 7910-952 689 LCN 
2 EA ESCUTCHEON 7910-972-6  LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
 
DOORS MUST BE MECHANICALLY DOGGED FOR AUTO OPERATORS TO FUNCTION.  
COORDINATE LOCATION OF ACTUATORS WITH ARCHITECT.  OPERATOR MAY BE TURNED 
OFF/ON AT OPERATOR HEADER.  OPERATOR WORKS SEQUENTIALLY WITH INTERIOR 
VESTIBULE. 
 
 
HW SET: 03 
 
 DOOR NUMBER: 
1084B      
  
EACH TO HAVE: 
1 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA PANIC HARDWARE CD98NL-OP 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
1 EA MORTISE CYLINDER 1E74 626 BES 

DOOR HARDWARE 087100 - 15



TASS COMPLEX  CAMP WILLIAMS 
 

1 EA OFFSET DOOR PULL 8190-0 630 IVE 
1 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

HW SET: 04 
 
 DOOR NUMBER: 
1052B      
  
EACH TO HAVE: 
2 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA PANIC HARDWARE CD98EO 626 VON 
1 EA PANIC HARDWARE CD98NL-OP 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
2 EA MORTISE CYLINDER 1E74 626 BES 
2 EA OFFSET DOOR PULL 8190-0 630 IVE 
2 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
 
HW SET: 05 
 
 DOOR NUMBER: 
116B      
  
EACH TO HAVE: 
2 EA CONTINUOUS HINGE FM-100 628 MAR
2 EA DUMMY TOUCH BAR 350 626 VON 
2 EA OFFSET DOOR PULL 8190-0 630 IVE 
2 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
 
HW SET: 06 
 
 DOOR NUMBER: 
1000B      
  
EACH TO HAVE: 
4 EA CONTINUOUS HINGE FM-100 628 MAR
4 EA DUMMY TOUCH BAR 350 626 VON 
4 EA OFFSET DOOR PULL 8190-0 630 IVE 
3 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
1 EA DOOR OPERATOR 4642 689 LCN 
1 EA WALL PLATE SWITCH 7910-952 689 LCN 
1 EA ESCUTCHEON 7910-972-6  LCN 
2   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 
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 COORDINATE LOCATION OF ACTUATORS WITH ARCHITECT.  OPERATOR MAY BE TURNED 
OFF/ON AT OPERATOR HEADER.  OPERATOR WORKS SEQUENTIALLY WITH EXTERIOR 
VESTIBULE. 
HW SET: 07 
 
 DOOR NUMBER: 
1084A      
  
EACH TO HAVE: 
1 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA DUMMY TOUCH BAR 350 626 VON 
1 EA OFFSET DOOR PULL 8190-0 630 IVE 
1 EA SURFACE CLOSER 4111 SCUSH X 18 X 30 X 61 689 LCN 
2   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
 
 
HW SET: 08 
 
 DOOR NUMBER: 
2016      
  
EACH TO HAVE: 
2 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA MORTISE CYLINDER 1E74 626 BES 
1 SET HEAD/THRESHOLD 

BOLT 
4015 X 4085 628 ADA 

1 EA MORTISE THUMBTURN 4066 628 ADA 
1 EA DEADLOCK MS1850S 628 ADA 
2 EA PULL/PUSHBAR 9190-0 630 IVE 
2 EA SURFACE CLOSER 4010 X 18 689 LCN 
1   THRESHOLD AND PERIMETER SEAL BY 

DOOR MFG 
 B/O 

  
 
 
HW SET: 09 
 
 DOOR NUMBER: 
2003      
  
EACH TO HAVE: 
1 EA CONTINUOUS HINGE FM-100 628 MAR
1 EA MORTISE CYLINDER 1E74 626 BES 
1 EA MORTISE THUMBTURN 4066 628 ADA 
1 EA DEADLOCK MS1850S 628 ADA 
1 EA PULL/PUSHBAR 9190-0 630 IVE 
1 EA SURFACE CLOSER 4010 X 18 689 LCN 
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1   THRESHOLD AND PERIMETER SEAL BY 
DOOR MFG 

 B/O 

  
 
 
HW SET: 10 
 
 DOOR NUMBER: 
1077B 142 144 2021   
  
EACH TO HAVE: 
8 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
2 EA MANUAL FLUSH BOLT FB458 626 IVE 
1 EA DUST PROOF STRIKE DP2 626 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
2 EA OVERHEAD STOP 900S 630 GLY 
1 SET SEALS 700SA AL NGP 
2 EA DOOR SWEEP 95WH AL NGP 
1 EA THRESHOLD 896V AL NGP 
  
 
 
HW SET: 11 
 
 DOOR NUMBER: 
1081B      
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA PANIC HARDWARE CD98NL-OP 626 VON 
1 EA OFFSET DOOR PULL 8190-0 630 IVE 
1 EA SURFACE CLOSER 4111 EDA 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA SECURITY FLOOR STOP FS18S BLK IVE 
1 SET SEALS 700SA AL NGP 
1 EA DOOR SWEEP 95WH AL NGP 
1 EA THRESHOLD 896V AL NGP 
  
 
 
HW SET: 12 
 
 DOOR NUMBER: 
1075B      
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA ENTRANCE LOCK 93K7AB 15D 626 BES 
1 EA SURFACE CLOSER 4111 X 3049 SCNS 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 SET SEALS 700SA AL NGP 
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2 EA DOOR SWEEP 95WH AL NGP 
1 EA THRESHOLD 896V AL NGP 
  
 
 
HW SET: 13 
 
 DOOR NUMBER: 
1037C 1037D     
  
EACH TO HAVE: 
6 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA MULLION KR4954  VON 
1 EA PANIC HARDWARE 98EO LD 626 VON 
1 EA PANIC HARDWARE 98L 996L LD 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
1 EA MORTISE CYLINDER 1E74 626 BES 
2 EA SURFACE CLOSER 4111 EDA 689 LCN 
2 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
2 EA SECURITY FLOOR STOP FS18S BLK IVE 
1 SET SEALS 700SA AL NGP 
2 EA DOOR SWEEP 95WH AL NGP 
1 EA THRESHOLD 896V AL NGP 
  
 
 
HW SET: 14 
 
 DOOR NUMBER: 
1004B 1023B 1037B 1063B 1075C 1113 
2055 2060     
  
EACH TO HAVE: 
1 EA CYLINDER 1   
   BALANCE OF HARDWARE BY DOOR MFG.  B/O 
  
 
HW SET: 15 
 
 DOOR NUMBER: 
1010 1030A 1077A 1112   
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
1 EA OVERHEAD STOP 900S 630 GLY 
1 SET SEALS 700SA AL NGP 
1 EA DOOR SWEEP 95WH AL NGP 
1 EA THRESHOLD 896V AL NGP 
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HW SET: 16 
 
 DOOR NUMBER: 
1111A      
EACH TO HAVE: 
6 EA HINGE 5BB1HW 5 X 4.5 NRP 630 IVE 
2 EA MANUAL FLUSH BOLT FB458 626 IVE 
1 EA DUST PROOF STRIKE DP2 626 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
2 EA OVERHEAD STOP 900S 630 GLY 
1 SET SEALS 700SA AL NGP 
2 EA DOOR SWEEP 95WH AL NGP 
1 EA THRESHOLD 896V AL NGP 
  
 
 
HW SET: 17 
 
 DOOR NUMBER: 
141 143     
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA PASSAGE SET 93K0N 15D 626 BES 
1 EA SURFACE CLOSER 4010 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
  
 
HW SET: 18 
 
 DOOR NUMBER: 
100B 100C 101 1052A 1052C 1081A 
 118A 118B 2035 2067  
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA FIRE EXIT HARDWARE 98L-F 996L BE 626 VON 
1 EA SURFACE CLOSER 4111 EDA / 4010 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
  
 
HW SET: 19 
 
 DOOR NUMBER: 
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102 103 104 105 111 112 
113 114 117A 119 120 121 
122 124 126 127 203 204 
205 206 212 213 214 215 
216 219 220 221 222 227 
228 229 230    
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA PASSAGE SET 93K0N 15D 626 BES 
1 EA SURFACE CLOSER 4010 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
  
 
HW SET: 20 
 
 DOOR NUMBER: 
107 109 110 130 131 132 
133 134 135 136 137 138 
139 140 202 208 209 210 
217 224 225 226   
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
1 EA SURFACE CLOSER 4031 EDA 689 LCN 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
  
 
HW SET: 21 
 
 DOOR NUMBER: 
1032      
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA ENTRANCE LOCK 93K7AB 15D 626 BES 
1 EA SURFACE CLOSER 4010 689 LCN 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
  
 
HW SET: 22 
 
 DOOR NUMBER: 
1029 1035 106 1097 123 207 
2088 223     
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EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 NRP 652 IVE 
1 EA SGL KEYED 

W/TURNKNOB 
83T7K STK 626 BES 

1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
 
 
HW SET: 23 
 
 DOOR NUMBER: 
115      
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA PASSAGE SET 93K0N 15D 626 BES 
1 EA SURFACE CLOSER 4010 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 24 
 
 DOOR NUMBER: 
1007 1009 1013 1015 1017 1048 
1050 1106 1107 1110 1114  
  
EACH TO HAVE: 
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA CONST LATCHING 

BOLT 
FB61T WD 630 IVE 

1 EA PASSAGE SET 93K0N 15D 626 BES 
2 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 25 
 
 DOOR NUMBER: 
128      
  
EACH TO HAVE: 
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
2 EA PUSH PLATE 8200 4" X 16" 630 IVE 
2 EA PULL PLATE 8302-0 4" X 16" 630 IVE 
2 EA SURFACE CLOSER 4010T 689 LCN 
2 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
2 EA WALL STOP WS401CCV 626 IVE 
2 EA SILENCER SR64 GRY IVE 
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HW SET: 26 
 
 DOOR NUMBER: 
1027 1028 1034A 1034B 2080 2083 
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA PUSH PLATE 8200 4" X 16" 630 IVE 
1 EA PULL PLATE 8302-0 4" X 16" 630 IVE 
1 EA SURFACE CLOSER 4111 EDA 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
  
 
 
HW SET: 26-A 
 
 DOOR NUMBER: 
1091 1096     
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA PUSH PLATE 8200 4" X 16" 630 IVE 
1 EA PULL PLATE 8302-0 4" X 16" 630 IVE 
1 EA DOOR OPERATOR 4642 689 LCN 
2 EA WALL PLATE 7910-952 689 LCN 
2  EA ESCUTCHEON 7910-972-6  LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
 
COORDINATE LOCATION OF ACTUATORS WITH ARCHITECT.  OPERATOR MAY BE 
TURNED OFF/ON AT OPERATOR HEADER. 
 
 
HW SET: 27 
 
 DOOR NUMBER: 
129      
 EACH TO HAVE: 
6 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
2 EA MANUAL FLUSH BOLT FB458 626 IVE 
1 EA DUST PROOF STRIKE DP2 626 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
2 EA OVERHEAD STOP 900S 630 GLY 
2 EA SILENCER SR64 GRY IVE 
  
 

DOOR HARDWARE 087100 - 23



TASS COMPLEX  CAMP WILLIAMS 
 

HW SET: 28 
 
 DOOR NUMBER: 
1005 1020 1022 1025 1039 1040 
1042 1069 1072 1073 1078 1083 
1094 1095 1111B 2002 2004 2008 
2012 2017 2022 2030 2038 2039 
2040 2052 2054 2057 2059 2071 
2074 2077 2079 2082 2085 2090 
2091      
 EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
1 EA WALL STOP WS401CCV 626 IVE 
2 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 29 
 
 DOOR NUMBER: 
1030B 1038     
EACH TO HAVE: 
6 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
2 EA MANUAL FLUSH BOLT FB458 626 IVE 
1 EA DUST PROOF STRIKE DP2 626 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
2 EA WALL STOP WS401CCV 626 IVE 
2 EA SILENCER SR64 GRY IVE 
  
HW SET: 30 
 
 DOOR NUMBER: 
1068      
  
EACH TO HAVE: 
3 EA HINGE 5BB1HW 5 X 4.5 NRP 630 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
1 EA SURFACE CLOSER 4111 EDA 689 LCN 
1 EA WALL STOP WS401CCV 626 IVE 
2 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 31 
 
 DOOR NUMBER: 
1003 1070 1085 2014   
  
EACH TO HAVE: 
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA CONST LATCHING 

BOLT 
FB61T WD 630 IVE 
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1 EA ENTRANCE LOCK 93K7AB 15D 626 BES 
2 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
2 EA WALL STOP WS401CCV 626 IVE 
2 EA SILENCER SR64 GRY IVE 
  
 
 
HW SET: 32 
 
 DOOR NUMBER: 
1004A 1006 1008 1012 1014 1016 
1019 1021 1023A 1024 1043 1046 
1047 1049 1053 1054 1056 1057 
1058 1059 1060 1064 1065 1067 
1071A 1074 1075A 1082 1088 1100 
1101 1102 1103 1104 1105 1108 
1109 2013 2015 2023 2025 2029 
2032 2033 2042 2043 2047 2048 
2049 2050 2061 2062 2064 2065 
2068 2069 2070 2072 2073  
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA ENTRANCE LOCK 93K7AB 15D 626 BES 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
 
HW SET: 33 
 
 DOOR NUMBER: 
1063A 1066 1071B 1079B 1079C 1086 
1089 1098A 1098B 2011 2026 2028 
2036 2044 2045 2051A 2051B 2053 
2056 2058A 2058B 2084 2087A 2087B 
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA ENTRANCE LOCK 93K7AB 15D 626 BES 
1 EA SURFACE CLOSER 4111 EDA / 4010 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 34 
 
 DOOR NUMBER: 
1037A      
  
EACH TO HAVE: 
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6 EA HINGE 5BB1 4.5 X 4.5 NRP 652 IVE 
1 EA MULLION KR4954  VON 
1 EA PANIC HARDWARE CD98EO 626 VON 
1 EA PANIC HARDWARE CD98L 996L 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
3 EA MORTISE CYLINDER 1E74 626 BES 
2 EA SURFACE CLOSER 4111 EDA 689 LCN 
2 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
2 EA WALL STOP WS401CCV 626 IVE 
2 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 35 
 
 DOOR NUMBER: 
1061A 1061B     
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 NRP 652 IVE 
1 EA PANIC HARDWARE CD98L 996L 626 VON 
1 EA RIM CYLINDER 1E72 626 BES 
1 EA MORTISE CYLINDER 1E74 626 BES 
1 EA SURFACE CLOSER 4111 EDA 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
  
 
HW SET: 36 
 
 DOOR NUMBER: 
1087      
  
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA PRIVACY SET 93K0L 15D 626 BES 
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
3 EA SILENCER SR64 GRY IVE 
 
 
HW SET: 37 
 
 DOOR NUMBER: 
2004 2005 2006 2007 2009 2089 
2093 2094 2095 2096   
 
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA ENTRANCE LOCK 93K7AB 15D 626 BES 
1 EA SURFACE CLOSER 4111 EDA / 4010 689 LCN 
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1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
  
HW SET: 38 
 
 DOOR NUMBER: 
2002 2091     
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA STOREROOM LOCK 93K7D 15D 626 BES 
1 EA SURFACE CLOSER 4010 689 LCN 
1 EA WALL STOP WS401CCV 626 IVE 
1 SET SEALS 5020B BRN NGP 
 
 
HW SET: 39 
 
 DOOR NUMBER: 
2010 2086     
  
EACH TO HAVE: 
1 EA CYLINDER    
2 EA CONTINUOUS HINGE BY DOOR MANUFACTURER   
2 EA. RECESSED PANIC 

HARDWARE 
BY DOOR MANUFACTURER   

      
1 SET SMOKE GASKET BY DOOR MANUFACTURER   
      
2 EA CLOSER BY DOOR MANUFACTURER   
2 EA MAGNETIC DOOR 

HOLDERS 
BY ELECTRICAL CONTRACTOR   

 
 
 

END OF SECTION 087100 

DOOR HARDWARE 087100 - 27



TASS COMPLEX  CAMP WILLIAMS 
 

 

 

 

 

 

 

 

 

 

 

 

 

Intentionally 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section includes glazing for the following products and applications, including those 

specified in other Sections where glazing requirements are specified by reference to this 
Section: 
1. Windows. 
2. Doors. 
3. Glazed curtain walls. 
4. Glazed entrances. 
5. Interior borrowed lites. 

1.2 DEFINITIONS 

A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas. 

B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning coated glass contrary to manufacturer's written instructions.  Defects include 
peeling, cracking, and other indications of deterioration in metallic coating. 

C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to 
the manufacturing process and not to causes other than glass breakage and practices for 
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of 
glass. 

D. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning laminated glass contrary to manufacturer's written instructions.  Defects include 
edge separation, delamination materially obstructing vision through glass, and blemishes 
exceeding those allowed by referenced laminated-glass standard. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following:  defective manufacture, fabrication, and installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other 
defects in construction. 

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  
Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites in the thickness designations indicated for various size openings, but not less than 
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following 
criteria: 
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1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements: 

a. Design Wind Loads:  Determine design wind loads applicable to Project from 
basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m) 
above grade, according to ASCE 7, "Minimum Design Loads for Buildings and 
Other Structures":  Section 6.5, "Method 2-Analytical Procedure," based on mean 
roof heights above grade indicated on Drawings. 
1) Basic Wind Speed:  90 mph (144 km/h) 
2) Importance Factor:  I. 
3) Exposure Category:  A. 

b. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set 
vertically or not more than 15 degrees off vertical and under wind action. 
1) Load Duration:  60 seconds or less. 

c. Minimum Glass Thickness for Exterior Lites:  Not less than 6.0 mm. 
d. Thickness of Tinted and Heat-Absorbing Glass:  Provide the same thickness for 

each tint color indicated throughout Project. 

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass 
framing members and glazing components.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

D. Thermal and Optical Performance Properties:  Provide glass with performance properties 
specified based on manufacturer's published test data, as determined according to procedures 
indicated below: 

1. For monolithic-glass lites, properties are based on units with lites of thickness indicated. 
2. For laminated-glass lites, properties are based on products of construction indicated. 
3. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite 6.0 mm thick and a nominal 1/2-inch- (12.7-mm-) wide interspace. 
4. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 5.0 computer program 

for the following methodologies: 
a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x deg F (W/sq. m x K). 
b. Solar Heat Gain Coefficient:  NFRC 200. 
c. Solar Optical Properties:  NFRC 300. 

1.4 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Samples:  12-inch- (300-mm-) square, for each type of glass product indicated, other than 
monolithic clear float glass. 

C. Glazing Schedule:  Use same designations indicated on Drawings. 

D. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer. 
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1.5 QUALITY ASSURANCE 

A. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant 
manufacturers, for testing according to ASTM C 1087, samples of each glazing material type, 
tape sealant, gasket, glazing accessory, and glass-framing member that will contact or affect 
elastomeric glazing sealants: 

B. Glazing for Fire-Rated Door and Window Assemblies:  Glazing for assemblies that comply 
with NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 257. 

C. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201. 

D. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below, unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications:  GANA Laminated Division's "Laminated Glass Design Guide" 
and GANA's "Glazing Manual." 

2. AAMA Publications:  AAMA GDSG-1, "Glass Design for Sloped Glazing," and 
AAMA TIR-A7, "Sloped Glazing Guidelines." 

3. IGMA Publication for Sloped Glazing:  IGMA TB-3001, "Sloped Glazing Guidelines." 
4. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 

Sealed Insulating Glass Units." 

E. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of the Insulating Glass 
Certification Council. 

F. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups as shown on Drawings. 
2. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, 
made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass 
units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, made out 
to Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units 
that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project 
site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 
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C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out 
to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units 
that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project 
site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
1. Products:  Subject to compliance with requirements, provide one of the products 

specified. 
2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 GLASS PRODUCTS 

A. Exterior Glazing: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide PPG 
Industries, Inc.; Solarban 60, Low ‘E’ Starphire or a comparable product by one of the 
following: 
a. AFG Industries Inc. 
b. Pilkington Building Products North America. 

2. U-Value:  0.29 / 0.28 
3. Shading Coefficient:  0.35 

B. Interior Clear Glazing: 

1. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; of 
class, kind, and condition indicated. 

2. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed, unless otherwise indicated. 

3. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where 
needed to resist thermal stresses induced by differential shading of individual glass lites 
and to comply with glass design requirements specified in Part 1 "Performance 
Requirements" Article. 

4. For uncoated glass, comply with requirements for Condition A. 
5. For coated vision glass, comply with requirements for Condition C (other uncoated 

glass). 
6. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-

strengthened) float glass where safety glass is indicated. 

C. Interior Half-Silvered Reflective Glass: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide PPG 
Industries, Inc.; Mirrorpane or a comparable product by one of the following: 
a. AFG Industries Inc. 
b. Pilkington Building Products North America. 
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D. Wired Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Quality-
Q-6; and of form and mesh pattern specified. 

E. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units 
and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article. 

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed 
to resist thermal stresses induced by differential shading of individual glass lites and to 
comply with glass design requirements specified in Part 1 "Performance Requirements" 
Article. 

2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-
glass units are nominal and the overall thicknesses of units are measured perpendicularly 
from outer surfaces of glass lites at unit's edge. 

3. Sealing System:  Dual seal. 
4. Spacer Specifications:  Manufacturer's standard spacer material and construction. 
5. Spacer Specifications:  Manufacturer's standard spacer material and construction 

complying with the following requirements: 

a. Spacer Material:  Aluminum with mill or clear anodic finish. 
b. Corner Construction:  Manufacturer's standard corner construction. 

2.3 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 
complying with standards referenced with name of elastomer indicated below, and of profile 
and hardness required to maintain watertight seal: 

1. Neoprene, ASTM C 864. 
2. EPDM, ASTM C 864. 
3. Silicone, ASTM C 1115. 
4. Thermoplastic polyolefin rubber, ASTM C 1115. 
5. Any material indicated above. 

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of 
material indicated below; complying with ASTM C 509, Type II, black; and of profile and 
hardness required to maintain watertight seal: 

1. Neoprene. 
2. EPDM. 
3. Silicone. 
4. Thermoplastic polyolefin rubber. 
5. Any material indicated above. 

2.4 GLAZING SEALANTS 

A. General:  Provide products of type indicated, complying with the following requirements: 
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1. Compatibility:  Select glazing sealants that are compatible with one another and with 
other materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 
range. 

B. Glazing Sealants for Fire-Resistive Glazing Products:  Identical to products used in test 
assemblies to obtain fire-protection rating. 

2.5 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with 
AAMA 800 for the following types: 

1. Type 1, for glazing applications in which tape acts as the primary sealant. 
2. Type 2, for glazing applications in which tape is used in combination with a full bead of 

liquid sealant. 

2.6 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness 
required by glass manufacturer to maintain glass lites in place for installation indicated. 
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E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to 
obtain fire-resistance rating. 

2.7 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

PART 3 - EXECUTION 

3.1 GLAZING 

A. General:  Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications. 

1. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation. 

2. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

3. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing. 

4. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course 
of compatible sealant suitable for heel bead. 

5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
6. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 

mm). 
7. Provide edge blocking where indicated or needed to prevent glass lites from moving 

sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

B. Tape Glazing:  Position tapes on fixed stops so that, when compressed by glass, their exposed 
edges are flush with or protrude slightly above sightline of stops.  Install tapes continuously, but 
not necessarily in one continuous length.  Do not stretch tapes to make them fit opening. 
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1. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  
Cover horizontal framing joints by applying tapes to jambs and then to heads and sills. 

2. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer. 

3. Apply heel bead of elastomeric sealant. 
4. Center glass lites in openings on setting blocks and press firmly against tape by inserting 

dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of 
openings. 

5. Apply cap bead of elastomeric sealant over exposed edge of tape. 

C. Gasket Glazing (Dry):  Fabricate compression gaskets in lengths recommended by gasket 
manufacturer to fit openings exactly, with allowance for stretch during installation. 

1. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners. 

2. Center glass lites in openings on setting blocks and press firmly against soft compression 
gasket by inserting dense compression gaskets formed and installed to lock in place 
against faces of removable stops.  Start gasket applications at corners and work toward 
centers of openings.  Compress gaskets to produce a weathertight seal without developing 
bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 
manufacturer. 

3. Install gaskets so they protrude past face of glazing stops. 

D. Sealant Glazing (Wet):  Install continuous spacers, or spacers combined with cylindrical sealant 
backing, between glass lites and glazing stops to maintain glass face clearances and to prevent 
sealant from extruding into glass channel and blocking weep systems until sealants cure.  
Secure spacers or spacers and backings in place and in position to control depth of installed 
sealant relative to edge clearance for optimum sealant performance. 

1. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or 
bond of sealant to glass and channel surfaces. 

2. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.2 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels, and clean surfaces.  Protect glass from contact with contaminating 
substances resulting from construction operations, including weld splatter.  If, despite such 
protection, contaminating substances do come into contact with glass, remove substances 
immediately as recommended by glass manufacturer. 

B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes non-load-bearing steel framing members for the following applications: 

1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, etc.). 
2. Interior suspension systems (e.g., supports for ceilings, suspended soffits, etc.). 

1.2 SUBMITTALS 

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

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated according to ASTM E 119 by an independent testing agency. 

B. Sound Transmission Characteristics:  For STC-rated assemblies that incorporate non-load-
bearing steel framing, 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. 

PART 2 - PRODUCTS 

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, unless 
otherwise indicated. 

2. Protective Coating:  Manufacturer's standard corrosion-resistant zinc coating, unless 
otherwise indicated. 

2.2 SUSPENSION SYSTEM COMPONENTS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-mm-) 
diameter wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire. 

B. Hanger Attachments to Concrete: 
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1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency. 

a. Type:  Cast-in-place anchor, designed for attachment to concrete forms Or 
Postinstalled, expansion anchor. 

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from 
corrosion-resistant materials with clips or other devices for attaching hangers of type 
indicated, and capable of sustaining, without failure, a load equal to 10 times that 
imposed by construction as determined by testing according to ASTM E 1190 by an 
independent testing agency. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch (4.12-mm) 
diameter. 

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 
inch (1.37 mm) and minimum 1/2-inch- (12.7-mm-) wide flanges. 

1. Depth:  2 inches (51 mm). 

E. Furring Channels (Furring Members): 

1. Cold-Rolled Channels:  0.0538-inch (1.37-mm) bare-steel thickness, with minimum 1/2-
inch- (12.7-mm-) wide flanges, 3/4 inch (19.1 mm) deep. 

2. Steel Studs:  ASTM C 645. 

a. Minimum Base-Metal Thickness:  0.0312 inch (0.79 mm). 
b. Depth:  As indicated on Drawings. 

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22.2 mm) deep. 

a. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm). 

4. Resilient Furring Channels:  1/2-inch- (12.7-mm-) deep members designed to reduce 
sound transmission. 

a. Configuration:  Asymmetrical. 

F. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of main 
beams and cross-furring members that interlock. 

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

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; 640-C Drywall Furring System. 
c. USG Corporation; Drywall Suspension System. 
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2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES 

A. Steel Studs and Runners:  ASTM C 645. 

1. Minimum Base-Metal Thickness:  0.027 inch (0.7 mm). 

B. Slip-Type Head Joints:  Where indicated, provide one of the following: 

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (50.8-mm-) deep 
flanges in thickness not less than indicated for studs, installed with studs friction fit into 
top runner and with continuous bridging located within 12 inches (305 mm) of the top of 
studs to provide lateral bracing. 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- (50.8-mm-
) deep flanges in thickness not less than indicated for studs and fastened to studs, and 
outer runner sized to friction fit inside runner. 

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 

a. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

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

1) Steel Network Inc. (The); VertiClip SLD Series. 
2) Superior Metal Trim; Superior Flex Track System (SFT). 

C. Firestop Track:  As specified in Division 07 Section "Fire-Resistive Joint Systems." 

D. Cold-Rolled Channel Bridging:  0.0538-inch (1.37-mm) bare-steel thickness, with minimum 
1/2-inch- (12.7-mm-) wide flanges. 

1. Depth:  1-1/2 inches (38.1 mm). 
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38.1 by 38.1 mm), 0.068-inch- (1.73-

mm-) thick, galvanized steel. 

E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm). 
2. Depth:  7/8 inch (22.2 mm) 1-1/2 inches (38.1 mm). 

F. Resilient Furring Channels:  1/2-inch- (12.7-mm-) deep, steel sheet members designed to reduce 
sound transmission. 

1. Configuration:  Asymmetrical. 

G. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (31.8 mm), wall 
attachment flange of 7/8 inch (22.2 mm), minimum bare-metal thickness of 0.0179 inch (0.45 
mm), and depth required to fit insulation thickness indicated. 
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2.4 AUXILIARY MATERIALS 

A. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and 
other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls:  Provide one of the following: 

1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel 
stud size. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply 
to framing installation. 

3.2 INSTALLING SUSPENSION SYSTEMS 

A. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

B. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Do not attach hangers to steel roof deck. 
4. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms. 
5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
6. Do not connect or suspend steel framing from ducts, pipes, or conduit. 
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C. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 

D. Seismic Bracing:  Sway-brace suspension systems with hangers used for support. 

E. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

F. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 

3.3 INSTALLING FRAMED ASSEMBLIES 

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

B. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings, except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb, unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(12.7-mm) clearance from jamb stud to allow for installation of control joint in 
finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as required 
for door openings, unless otherwise indicated.  Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated. 
6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
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b. Begin and end each arc with a stud, and space intermediate studs equally along 
arcs.  On straight lengths of not less than 2 studs at ends of arcs, place studs 6 
inches (150 mm) o.c. 

C. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c. 

D. Z-Furring Members: 

1. Erect insulation (specified in Division 07 Section "Thermal Insulation") vertically and 
hold in place with Z-furring members spaced 24 inches (610 mm) o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall 
with concrete stub nails, screws designed for masonry attachment, or powder-driven 
fasteners spaced 24 inches (600 mm) o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel.  At interior corners, space second member no more 
than 12 inches (300 mm) from corner and cut insulation to fit. 

E. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

END OF SECTION 092216 
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SECTION 092400 - PORTLAND CEMENT PLASTERING (STUCCO) 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 

 
A. This Section includes the following: 

 
1. Nonstructural steel framing and furring. 
2. Exterior portland cement plasterwork (stucco) on metal laths. 
 

 
1.2 SUBMITTALS 

 
A. Product Data:  For each type of product indicated. 
 
B. Samples:  For each type of factory-prepared colored textured finish coat indicated; 12 by 12 

inches (305 by 305 mm), and prepared on rigid backing. 
 
1.3 PROJECT CONDITIONS 

 
A. Comply with ASTM C 926 requirements. 
 
B. Exterior Plasterwork:  Apply plaster when ambient temperature is greater than 40 deg F (4.4 

deg C). 
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 

 
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 
 
1. Products:  Subject to compliance with requirements, provide one of the products 

specified. 
 
2.2 STEEL FRAMING FOR CEILINGS 

 
A. Suspended Furring: 

 
1. Main Runners (Carrying Channels):  Cold-rolled channels, 1-1/2 inches (38.1 mm) deep. 

 
B. Direct Furring:  Cold-rolled channels, 3/4 inch (19.1 mm) deep. 
 
C. Tie Wire: 
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1. For tying main runners directly to beams or joists (where wire hangers are used between 
beams or joists), use double loop of 0.1205-inch- (3.06-mm-) diameter wire. 

2. For tying furring directly to concrete structure without main runners, use 0.0800-inch- 
(2.03-mm-) diameter wire. 

3. For tying furring directly to steel or wood structure without main runners, use double 
loop of 0.0625-inch- (1.59-mm-) diameter wire, or quadruple loop of 0.0475-inch- (1.21-
mm-) diameter wire. 

4. For saddle tying cross furring to main runners use 0.0625-inch- (1.59-mm-) diameter 
wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire. 

 
D. Wire Hangers:  0.162-inch- (4.12-mm-) diameter wire. 
 

2.5 METAL LATH 
 
A. Expanded-Metal Lath:  ASTM C 847 with ASTM A 653/A 653M, G60 (Z180), hot-dip 

galvanized zinc coating. 
 
1. Diamond-Mesh Lath:  Flat. 

 
a. Weight:  2.5 lb/sq. yd. (1.4 kg/sq. m). 

 
2.6 ACCESSORIES 

 
A. General:  Comply with ASTM C 1063 and coordinate depth of trim and accessories with 

thicknesses and number of plaster coats required. 
 
B. Zinc and Zinc-Coated (Galvanized) 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 or zinc-coated (galvanized) steel. 

 
a. Small-nose style; use unless otherwise indicated. 

 
5. Casing Beads:  Fabricated from zinc or zinc-coated (galvanized) steel; square-edged 

style; with expanded flanges. 
6. Control Joints:  Fabricated from zinc or 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. 

 
2.7 MISCELLANEOUS MATERIALS 

 
A. Water for Mixing:  Potable and free of substances capable of affecting plaster set or of 

damaging plaster, lath, or accessories. 
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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 not fewer than three exposed 
threads. 

 
E. Fasteners for Attaching Metal Lath to Substrates:  Complying with ASTM C 1063. 
 
 
G. Isolation Strip at Exterior Walls: 

 
1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 

unperforated. 
2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch (3.1 mm) thick, in width to suit steel 
stud size. 

 
2.8 PLASTER MATERIALS 

 
A. Portland Cement:  ASTM C 150, Type I. 

 
1. Color for Finish Coats:  Gray. 

 
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:  In color matching Architect's sample. 

 
G. 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. Available Products: 

 
a. Dryvit Systems, Inc.;  Stucco Plus System. 
b. Master Wall;.  One Coat Stucco System 
c. Sto Corp.;   Sto One Coat Stucco System 
d. Western;  1-Kote Exterior Stucco System 

 
2. Color:  As selected by Architect from manufacturer's full range. 
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2.9 PLASTER MIXES 
 
A. General:  Comply with ASTM C 926 for applications indicated. 

 
B. Portland Cement Base-Coat Mixes: 

 
1. Over Metal Lath:  Scratch and brown coats for three-coat plasterwork as follows: 

 
a. Exterior Cement Plaster:  3/8” thick. 

 
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. 
 
B. Prepare solid-plaster bases that are smooth or that do not have the suction capability required to 

bond with plaster according to ASTM C 926. 
 
3.2 INSTALLING STEEL FRAMING FOR CEILINGS 

 
A. Suspend ceiling hangers from building structure as follows: 

 
1. Install hangers plumb and free of contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or ceiling suspension system.  Splay 
hangers only where required to miss obstructions; offset resulting horizontal forces by 
bracing, countersplaying, or other equally effective means. 

2. Wire Hangers:  Secure by looping and tying, either directly to structure or directly to 
fasteners that are secure and appropriate for substrate, in a manner that will not cause 
them to deteriorate or otherwise fail. 

3. Do not support ceilings directly from permanent metal forms.  Secure to fastener devices 
that extend through forms. 

4. Do not attach hangers to steel deck tabs. 
 
B. Sway-brace suspended steel framing with hangers used for support. 
 
C. Install steel framing components for ceilings in sizes and spacings indicated but not less than 

that required by the referenced steel framing and installation standards. 
 
3.3 INSTALLING METAL LATH 

 
A. Expanded-Metal Lath:  Install according to ASTM C 1063. 

 
1. Flat-Ceiling and Horizontal Framing:  Install flat diamond-mesh lath. 

3.4 INSTALLING ACCESSORIES 
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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 at locations indicated on Drawings.  

 
3.5 PLASTER APPLICATION 

 
A. General:  Comply with ASTM C 926. 
 
B. Acrylic-Based Finish Coatings:  Apply coating system, including primers, finish coats, and 

sealing topcoats, according to manufacturer's written instructions. 
 
3.9 CUTTING AND PATCHING 

 
A. Cut, patch, replace, and repair plaster as necessary to accommodate other work and to restore 

cracks, dents, and imperfections.  Repair or replace work to eliminate blisters, buckles, crazing 
(check cracking), dry outs, efflorescence, sweat outs, and similar defects and where bond to 
substrate has failed. 

 
 
END OF SECTION 092400 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior gypsum board. 
2. Exterior gypsum board for ceilings and soffits. 
3. Tile backing panels. 

1.2 SUBMITTALS 

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

B. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- (300-mm-) long length for each trim 
accessory indicated. 

2. Textured Finishes:  16-inch- (400 mm-) square for each textured finish indicated and on 
same backing indicated for Work. 

C. SPIRIT (LEED) Submittals:  For Credit EQ 4.1, manufacturers' product data for adhesives used 
to laminate gypsum board panels to substrates, including printed statement of VOC content. 

1.3 QUALITY ASSURANCE 

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. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 
sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials and 
execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 
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3. Simulate finished lighting conditions for review of mockups. 
4. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

PART 2 - PRODUCTS 

2.1 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to 
type of gypsum board indicated and whichever is more stringent. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. American Gypsum Co. 
b. BPB America Inc. 
c. G-P Gypsum. 
d. Lafarge North America Inc. 
e. National Gypsum Company. 
f. PABCO Gypsum. 
g. Temple. 
h. USG Corporation. 

B. Regular Type: 

1. Thickness:  1/2 inch (12.7 mm). 
2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

C. Type X: 

1. Thickness:  5/8 inch (15.9 mm). 
2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

D. Ceiling Type:  Manufactured to have more sag resistance than regular-type gypsum board. 

1. Thickness:  5/8 inch (15.9 mm). 
2. Long Edges:  Tapered. 

E. Abuse-Resistant Type:  Manufactured to produce greater resistance to surface indentation and 
through-penetration (impact resistance) than standard, regular-type and Type X gypsum board. 

1. Core:  5/8 inch (15.9 mm), Type X. 
2. Long Edges:  Tapered. 

2.2 TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A108.1. 
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1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

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

a. Custom Building Products; Wonderboard. 
b. FinPan, Inc.; Util-A-Crete Concrete Backer Board. 
c. USG Corporation; DUROCK Cement Board. 

3. Thickness:  1/2 inch (12.7 mm). 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead:  With notched or flexible flanges. 

B. Exterior Trim:  ASTM C 1047. 

1. Material:  Hot-dip galvanized steel sheet, plastic, or rolled zinc. 
2. Shapes: 

a. Cornerbead. 
b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
c. Expansion (Control) Joint:  One-piece, rolled zinc with V-shaped slot and 

removable strip covering slot opening. 

2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  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. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 
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1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping compound 

high-build interior coating product designed for application by airless sprayer and to be 
used instead of skim coat to produce Level 5 finish. 

D. Joint Compound for Exterior Applications: 

1. Exterior Gypsum Soffit Board:  Use setting-type taping compound and setting-type, 
sandable topping compound. 

2. Glass-Mat Gypsum Sheathing Board:  As recommended by sheathing board 
manufacturer. 

E. Joint Compound for Tile Backing Panels: 

1. Water-Resistant Gypsum Backing Board:  Use setting-type taping compound and setting-
type, sandable topping compound. 

2. Glass-Mat, Water-Resistant Backing Panel:  As recommended by backing panel 
manufacturer. 

3. Cementitious Backer Units:  As recommended by backer unit manufacturer. 

2.5 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate. 

1. Use adhesives that have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 
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1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of 
assembly. 

E. Acoustical Sealant:  As specified in Division 07 Section "Joint Sealants." 

F. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

G. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation." 

2.6 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. G-P Gypsum; Georgia-Pacific Regency Ceiling Textures/Polystyrene. 
b. National Gypsum Company; Perfect Spray. 
c. USG Corporation; SHEETROCK Ceiling Spray Texture, QT. 

2. Texture:  Medium. 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS, GENERAL 

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. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner 
construction.  Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
including floor joists and headers.  Float gypsum panels over these members, or provide control 
joints to counteract wood shrinkage. 

3.2 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 
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1. Regular Type:  As indicated on Drawings. 
2. Type X:  Vertical surfaces, unless otherwise indicated. 
3. Ceiling Type:  Ceiling surfaces. 
4. Abuse-Resistant Type:  As indicated on Drawings. 
5. Moisture- and Mold-Resistant Type:  As indicated on Drawings. 

3.3 APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS 

A. Apply panels perpendicular to supports, with end joints staggered and located over supports. 

1. Install with 1/4-inch (6.4-mm) open space where panels abut other construction or 
structural penetrations. 

2. Fasten with corrosion-resistant screws. 

3.4 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A108.1, at locations indicated to receive tile. 

B. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a flat 
surface except at showers, tubs, and other locations indicated to receive water-resistant panels. 

C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces. 

3.5 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners, unless otherwise indicated. 
2. LC-Bead:  Use at exposed panel edges. 
3. L-Bead:  Use where indicated. 
4. U-Bead:  Use at exposed panel edges. 

D. Exterior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 
2. LC-Bead:  Use at exposed panel edges Insert requirements. 
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3.6 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 
for tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile and Panels that are substrate for acoustical 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. 

E. Cementitious Backer Units:  Finish according to manufacturer's written instructions. 

3.7 APPLYING TEXTURE FINISHES 

A. Surface Preparation and Primer:  Prepare and apply primer to gypsum panels and other surfaces 
receiving texture finishes.  Apply primer to surfaces that are clean, dry, and smooth. 

B. Texture Finish Application:  Mix and apply finish using powered spray equipment, to produce a 
uniform texture matching approved mockup and free of starved spots or other evidence of thin 
application or of application patterns. 

C. Prevent texture finishes from coming into contact with surfaces not indicated to receive texture 
finish by covering them with masking agents, polyethylene film, or other means.  If, despite 
these precautions, texture finishes contact these surfaces, immediately remove droppings and 
overspray to prevent damage according to texture-finish manufacturer's written 
recommendations. 

3.8 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093000 - TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Ceramic mosaic tile. 
2. Paver tile. 
3. Glazed wall tile. 
4. Stone thresholds installed as part of tile installations. 
5. Waterproof membrane for tile installations. 
6. Cementitious backer units installed as part of tile installations. 
7. Metal edge strips installed as part of tile installations. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and 
locations of expansion, contraction, control, and isolation joints. 

C. Samples: 

1. Each type, composition, color, and finish of tile. 
2. Assembled samples with grouted joints for each type, composition, color, and finish of 

tile. 
3. Stone thresholds in 6-inch (150-mm) lengths. 

D. SPIRIT (LEED) Submittals: 

1. Credit EQ 4.1:  Manufacturers' product data for adhesives and sealants, including printed 
statement of VOC content. 

1.3 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under sample Submittals and to 
demonstrate aesthetic effects. 

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. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 2 percent of amount 
installed, for each type, composition, color, pattern, and size indicated. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection: 
1. Products:  Subject to compliance with requirements, provide one of the products 

specified. 

2.2 TILE PRODUCTS 

A. Manufacturers: 

1. American Marazzi Tile, Inc. 
2. American Olean; Div. of Dal-Tile International Corp. 
3. Buchtal Corporation USA. 
4. Cerim-Floor Gres Ceramiche. 
5. Crossville Ceramics Company, L.P. 
6. Daltile; Div. of Dal-Tile International Inc. 
7. Florida Tile Industries, Inc. 
8. GranitiFiandre. 
9. Interceramic. 
10. KPT, Inc. 
11. Laufen USA. 
12. Lone Star Ceramics Company. 
13. Metropolitan Ceramics. 
14. Monarch Tile, Inc. 
15. Porcelanite, Inc. 
16. Quarry Tile Company. 
17. Seneca Tiles, Inc. 
18. Summitville Tiles, Inc. 
19. United States Ceramic Tile Company. 
20. Winburn Tile Manufacturing Company. 

B. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1, 
"Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated. 

C. Unglazed Ceramic Mosaic Tile CTF-1:  Factory-mounted flat tile as follows: 

1. Composition:  Impervious natural clay or porcelain. 
2. Surface:  Slip-resistant, with abrasive admixture. 
3. Module Size:  1 by 1 inch (25.4 by 25.4 mm) or 1 by 2 inches (25.4 by 50.8 mm) or 2 by 

2 inches (50.8 by 50.8 mm). 
4. Nominal Thickness:  1/4 inch (6.35 mm). 
5. Face:  Blended Pattern, with cushion edges. 
6. Basis-of-Design Product:  Dal-Tile Keystones Blends Porcelain, Price Group S, or a 

comparable product from one of the other approved manufacturers. 
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D. Unglazed Paver Tile CTF-2:  Flat tile as follows: 

1. Composition:  Impervious natural clay or porcelain. 
2. Facial Dimensions:  11-13/16 inches by 11-13/16 inches (300 by 300 mm). 
3. Thickness:  5/16 inch (8.0 mm). 
4. Face:  Plain with square or cushion edges. 
5. For latex-portland cement-mortared and -grouted paver tile, precoat with temporary 

protective coating. 
6. Basis-of-Design Product:  Dal-Tile Porcelain, Porcealto Color Body, Price Group 2.  20% 

with polished finish and 80% textured finish, or a comparable product from one of the 
other approved manufacturers. 

E. Unglazed Paver Tile CTF-3:  Stair tread tile as follows: 

1. Composition:  Impervious natural clay or porcelain. 
2. Facial Dimensions:  11-13/16 inches by 11-13/16 inches (300 by 300 mm). 
3. Thickness:  5/16 inch (8.0 mm). 
4. Face:  Plain with square or cushion edges. 
5. For latex-portland cement-mortared and -grouted paver tile, precoat with temporary 

protective coating. 
6. Basis-of-Design Product:  Dal-Tile Porcelain Stair Tread Tile, Porcealto Color Body, 

Price Group 2, Textured finish, or a comparable product from one of the other approved 
manufacturers. 

F. Glazed Wall Tile CTB-1:  Ceramic tile cove base as follows: 

1. Module Size:  4-1/4 by 4-1/4 inches (108 by 108 mm). 
2. Thickness:  5/16 inch (8 mm). 
3. Face:  Plain with modified square edges or cushion edges. 
4. Finish:  Semi-Gloss glaze. 
5. Mounting:  Factory back-mounted. 
6. Basis-of-Design Product:  Dal-Tile Semi-Gloss, Price Group 2, or a comparable product 

from one of the other approved manufacturers. 

G. Unglazed Paver Tile CTB-2:  Flat tile as follows: 

1. Composition:  Impervious natural clay or porcelain. 
2. Facial Dimensions:  3-7/8 inches by 11-13/16 inches (100 by 300 mm). 
3. Thickness:  5/16 inch (8.0 mm). 
4. Face:  Plain with square or cushion edges. 
5. For latex-portland cement-mortared and -grouted paver tile, precoat with temporary 

protective coating. 
6. Basis-of-Design Product:  Dal-Tile Porcelain, Porcealto Color Body, Price Group 2,  with 

polished finish or a comparable product from one of the other approved manufacturers. 

H. Glazed Wall Tile CTW:  Flat tile as follows: 

1. Module Size:  4-1/4 by 4-1/4 inches (108 by 108 mm). 
2. Thickness:  5/16 inch (8 mm). 
3. Face:  Plain with modified square edges or cushion edges. 
4. Finish:  Semi-Gloss glaze. 
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5. Mounting:  Factory back-mounted. 
6. Basis-of-Design Product:  Dal-Tile Semi-Gloss, Price Group 2, 15% accent tile and 85% 

field tile, or a comparable product from one of the other approved manufacturers. 

I. Glazed Wall Tile Applied to Ceiling CTC:  Flat tile as follows: 

1. Module Size:  4-1/4 by 4-1/4 inches (108 by 108 mm). 
2. Thickness:  5/16 inch (8 mm). 
3. Face:  Plain with modified square edges or cushion edges. 
4. Finish:  Semi-Gloss glaze. 
5. Mounting:  Factory back-mounted. 
6. Basis-of-Design Product:  Dal-Tile Semi-Gloss, Price Group 2, field tile, or a comparable 

product from one of the other approved manufacturers 

J. Accessories for Glazed Wall Tile:  Provide vitreous china accessories of type and size indicated, 
in color and finish to match adjoining wall tile, and intended for installing by same method as 
adjoining wall tile. 

1. One soap holder with grab handle for each shower indicated. 

2.3 ACCESSORY MATERIALS 

A. Thresholds:  Fabricate to provide transition between adjacent floor finishes.  Bevel edges at 1:2 
slope, limit height of bevel to 1/2 inch (12.7 mm) or less, and finish bevel to match face of 
threshold. 

a. Description:  Uniform, fine- to medium-grained white stone with gray veining. 

B. Waterproofing and Crack-Suppression Membranes for Thin-Set Tile Installations:  
Manufacturer's standard product that complies with ANSI A118.10, selected from the 
following. 

1. Fabric-Reinforced, Fluid-Applied Product:  Liquid-latex rubber, with a VOC content of 
65 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24), 
with fabric reinforcement. 

a. Available Products: 

1) Custom Building Products; Trowel & Seal Waterproofing and Anti-Fracture 
Membrane. 

2) LATICRETE International Inc.; Laticrete 9235 Waterproof Membrane. 
3) MAPEI Corporation; PRP M19. 
4) Summitville Tiles, Inc.; S-9000. 

C. Stair Nosing: Slip resistant for interior and exterior use in areas subjected to heavy foot-traffic. 

1. Available Products: 
a. Schluter TREP-B. 
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2.4 SETTING AND GROUTING MATERIALS 

A. Manufacturers: 

1. Atlas Minerals & Chemicals, Inc. 
2. Boiardi Products Corporation. 
3. Bonsal, W. R., Company. 
4. Bostik. 
5. C-Cure. 
6. Custom Building Products. 
7. DAP, Inc. 
8. Jamo Inc. 
9. LATICRETE International Inc. 
10. MAPEI Corporation. 
11. Southern Grouts & Mortars, Inc. 
12. Summitville Tiles, Inc. 
13. TEC Specialty Products Inc. 

B. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.1A. 

C. Dry-Set Portland Cement Mortar (Thin Set):  ANSI A118.1. 

1. For wall applications, provide non-sagging mortar. 

D. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4. 

1. Prepackaged dry-mortar mix containing dry additive to which only water must be added. 
2. Prepackaged dry-mortar mix combined with liquid-latex additive. 
3. For wall applications, provide non-sagging mortar. 

E. Chemical-Resistant, Water-Cleanable, Tile-Setting and -Grouting Epoxy:  ANSI A118.3, with a 
VOC content of 65 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

F. Water-Cleanable, Tile-Setting Epoxy Adhesive:  ANSI A118.3, with a VOC content of 65 g/L 
or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

G. Organic Adhesive:  ANSI A136.1, Type I, with a VOC content of 65 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

H. Standard Sanded Cement Grout:  ANSI A118.6, color as indicated. 

I. Standard Unsanded Cement Grout:  ANSI A118.6, color as indicated. 

J. Polymer-Modified Tile Grout:  ANSI A118.7, color as indicated. 

1. Polymer Type:  Dry, redispersible form, prepackaged with other dry ingredients. 
2. Polymer Type:  Liquid-latex form for addition to prepackaged dry-grout mix. 

K. Grout for Pregrouted Tile Sheets:  Same silicone rubber used in factory to pregrout tile sheets. 
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2.5 MISCELLANEOUS MATERIALS 

A. Elastomeric Sealants:  Elastomeric sealants of base polymer and characteristics indicated that 
comply with applicable requirements in Division 07 Section "Joint Sealants." 

1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

2. One-Part, Mildew-Resistant Silicone:  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 in-service exposures of high humidity and extreme 
temperatures. 

a. Products: 

1) Dow Corning Corporation; Dow Corning 786. 
2) GE Silicones; Sanitary 1700. 
3) Pecora Corporation; Pecora 898 Sanitary Silicone Sealant. 
4) Tremco, Inc.; Tremsil 600 White. 

3. 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. 

a. Products: 

1) Bostik; Chem-Calk 550. 
2) Mameco International, Inc.; Vulkem 245. 
3) Pecora Corporation; NR-200 Urexpan. 
4) Tremco, Inc.; THC-900. 

B. Cementitious Backer Units:  ANSI A118.9 in maximum lengths available to minimize end-to-
end butt joints. 

1. Thickness:  1/2 inch (12.7 mm). 
2. Products: 

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. 

C. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials. 

D. Metal Edge Strips:  Angle or L-shape, nickel silver exposed-edge material. 

E. Grout Sealer:  Manufacturer's standard product for sealing grout joints that does not change 
color or appearance of grout. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove coatings, including curing compounds and other substances that contain soap, wax, oil, 
or silicone, that are incompatible with tile-setting materials. 

B. Fill cracks, holes, and depressions with trowelable leveling and patching compound according 
to tile-setting material manufacturer's written instructions. 

C. Remove protrusions, bumps, and ridges by sanding or grinding. 

D. Blending:  For tile exhibiting color variations, use factory blended tile or blend tiles at Project 
site before installing. 

E. Field-Applied Temporary Protective Coating:  Where 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. 

3.2 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for 
Installation of Ceramic Tile" that apply to types of setting and grouting materials and to 
methods indicated in ceramic tile installation schedules. 

B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation." Comply with 
TCA installation methods indicated in ceramic tile installation schedules. 

C. 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. 

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Grind cut edges of tile abutting trim, finish, or built-in items.  Fit tile closely to 
electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers overlap 
tile. 

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when 
adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center tile 
fields in both directions in each space or on each wall area.  Adjust to minimize tile cutting.  
Provide uniform joint widths, unless otherwise indicated. 

F. Lay out tile wainscots to next full tile beyond dimensions indicated. 

G. Expansion Joints:  Locate expansion joints and other sealant-filled joints during installation of 
setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles. 

1. Locate joints in tile surfaces directly above joints in concrete substrates. 
2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 

"Joint Sealants." 
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H. Grout tile to comply with requirements of ANSI A108.10, unless otherwise indicated. 

1. For chemical-resistant epoxy grouts, comply with ANSI A108.6. 

I. At showers, tubs, and where indicated, install cementitious backer units and treat joints to 
comply with ANSI A108.11. 

J. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written 
instructions to produce waterproof membrane of uniform thickness bonded securely to 
substrate. 

1. Do not install tile over waterproofing until waterproofing has cured and been tested to 
determine that it is watertight. 

K. For installations indicated below, follow procedures in ANSI A108 Series tile installation 
standards for providing 95 percent mortar coverage. 

1. Tile floors in wet areas. 
2. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger. 

L. Install tile on floors with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch (1.6 mm). 
2. Paver Tile:  1/4 inch (6.35 mm). 

M. Stone Thresholds:  Install stone thresholds at locations indicated; set in same type of setting bed 
as abutting field tile, unless otherwise indicated. 

1. Set thresholds in latex-portland cement mortar for locations where mortar bed would 
otherwise be exposed above adjacent nontile floor finish. 

N. Metal Edge Strips:  Install at locations indicated or where exposed edge of tile flooring meets 
carpet, wood, or other flooring that finishes flush with top of tile. 

O. Install metal lath and scratch coat for walls to comply with ANSI A108.1A, Section 4.1. 

P. Install tile on walls with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch (1.6 mm). 
2. Glazed Wall Tile:  1/16 inch (1.6 mm). 
3. Quarry Tile:  1/4 inch (6.35 mm). 

Q. 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 that has gotten on tile faces by wiping with soft cloth. 

3.3 FLOOR TILE INSTALLATION SCHEDULE 

A. Interior floor installation on concrete; cement mortar bed (thickset) bonded to concrete; 
TCA F112. 
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1. Bond Coat/Thin-Set Mortar:  Latex- portland cement mortar. 
2. Grout:  Sand-portland cement grout. 

B. Interior floor installation on concrete at the second floor restrooms; cement mortar bed 
(thickset) with waterproof membrane; TCA F121 bonded to concrete; TCA F112. 

1. Bond Coat/Thin-Set Mortar:  Latex- portland cement mortar. 
2. Grout:  Sand-portland cement grout. 

 

3.4 WALL TILE INSTALLATION SCHEDULE 

A. Interior wall installation over solid backing and solid anchorage for metal lath; one-coat cement 
mortar bed (thickset); TCA W222. 

1. Bond Coat/Thin-Set Mortar:  Latex- portland cement mortar. 
2. Grout:  Sand-portland cement grout. 

B. Interior wall and shower-receptor installation; cement mortar bed (thickset); over solid backing; 
TCA B414 and TCA W221 metal studs; TCA B414 and TCA W241. 

1. Bond Coat/Thin-Set Mortar:  Latex- portland cement mortar. 
2. Grout:  Sand-portland cement grout. 

END OF SECTION 093000 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes acoustical panels and exposed suspension systems for ceilings. 

1.2 SUBMITTALS 

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

B. Coordination Drawings:  Drawn to scale and coordinating acoustical panel ceiling installation 
with hanger attachment to building structure and ceiling mounted items: 

C. Samples:  For each exposed finish.  

D. SPiRiT (LEED) Submittal: 

1. Product Data for Credit MR 4.1 and MR 4.2:  For products having recycled content, 
documentation indicating percentages by weight of postconsumer and preconsumer 
recycled content. 

a. Include statement indicating costs for each product having recycled content. 

E. Product test reports. 

F. Research/evaluation reports. 

G. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an NVLAP-
accredited laboratory. 

B. Seismic Standard:  Comply with the following: 

1. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with 
ASTM E 580. 

2. CISCA's Recommendations for Acoustical Ceilings:  Comply with CISCA's 
"Recommendations for Direct-Hung Acoustical Tile and Lay-in Panel Ceilings--Seismic 
Zones 0-2." 

3. CISCA's Guidelines for Systems Requiring Seismic Restraint:  Comply with CISCA's 
"Guidelines for Seismic Restraint of Direct-Hung Suspended Ceiling Assemblies--
Seismic Zones 3 & 4." 
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4. UBC Standard 25-2, "Metal Suspension Systems for Acoustical Tile and for Lay-in Panel 
Ceilings." 

5. ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, 
"Earthquake Loads." 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity installed. 
2. Suspension System Components:  Quantity of each exposed component equal to 2.0 

percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANEL CEILINGS, GENERAL 

A. Acoustical Panel Standard:  Comply with ASTM E 1264. 

B. Metal Suspension System Standard:  Comply with ASTM C 635. 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, 
"Direct Hung," unless otherwise indicated.  Comply with seismic design requirements. 

1. Anchors in Concrete:  Cast-in-place Expansion anchors fabricated from corrosion-
resistant materials, with holes or loops for attaching hangers of type indicated and with 
capability to sustain, without failure, a load equal to five times that imposed by ceiling 
construction, as determined by testing per ASTM E 488 or ASTM E 1512 as applicable, 
conducted by a qualified testing and inspecting agency. 

2. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory 
devices for attaching hangers of type indicated, and with capability to sustain, without 
failure, a load equal to 10 times that imposed by ceiling construction, as determined by 
testing per ASTM E 1190, conducted by a qualified testing and inspecting agency. 

D. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641/A 641M, Class 1 
zinc coating, soft temper. 

1. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635, 
Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 
0.106-inch- (2.69-mm-) diameter wire. 

E. Seismic perimeter stabilizer bars, seismic struts, and seismic clips. 

F. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's 
standard moldings for edges and penetrations that comply with seismic design requirements; 
formed from sheet metal of same material, finish, and color as that used for exposed flanges of 
suspension system runners. 
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2.2 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING   (ACT-1) 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide USG Interiors, 
Inc., RADAR, Item Number 2115 or a comparable product by one of the following: 

1. Armstrong World Industries, Inc. 
2. Chicago Metallic Corporation. 
3. Ecophon CertainTeed, Inc. 
4. Tectum Inc. 

B. Color:  White. 

C. LR:  Not less than.84. 

D. NRC:  Not less than.55, Type E-400 mounting per ASTM E 795. 

E. CAC:  Not less than 33. 

F. Recycled Content:  Not less than 45%. 

G. Edge/Joint Detail:  Square. 

H. Thickness:  5/8 inch (15 mm). 

I. Modular Size:  24 by 48 inches (610 by 1220 mm) 600 by 1200 mm. 

2.3 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING   (ACT-2) 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide USG Interiors, 
Inc., Mars, ClimaPlus, Item Number 88785A or a comparable product by one of the following: 

1. Armstrong World Industries, Inc. 
2. Chicago Metallic Corporation. 
3. Ecophon CertainTeed, Inc. 
4. Tectum Inc. 

B. Color:  White. 

C. LR:  Not less than.90. 

D. NRC:  Not less than.70, Type E-400 mounting per ASTM E 795. 

E. CAC:  Not less than 35. 

F. Recycled Content:  Not less than 70%. 

G. Edge/Joint Detail:  Tegular. 

H. Thickness:  3/4 inch (19 mm). 

I. Modular Size:  24 by 48 inches (610 by 1220 mm) 600 by 1200 mm. 
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2.4 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING  

A. Basis-of-Design Product:  Subject to compliance with requirements, provide USG Interiors, 
Inc.; DONN DX/DXL-26 or a comparable product by one of the following: 

1. Armstrong World Industries, Inc. 
2. BPB USA. 
3. Chicago Metallic Corporation. 
4. Ecophon CertainTeed, Inc. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C 636 and seismic design requirements indicated, per manufacturer's 
written instructions and CISCA's "Ceiling Systems Handbook." 

B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 
opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders. 

C. Suspend ceiling hangers from building's structural members, plumb and free from contact with 
insulation or other objects within ceiling plenum.  Splay hangers only where required to miss 
obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally 
effective means.  Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers, use trapezes or equivalent devices.  
When steel framing does not permit installation of hanger wires at spacing required, install 
carrying channels or other supplemental support for attachment of hanger wires. 

1. Do not support ceilings directly from permanent metal forms or floor deck; anchor into 
concrete slabs. 

2. Do not attach hangers to steel deck tabs or to steel roof deck. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels.  Screw attach moldings to substrate at 
intervals not more than 16 inches (400 mm) o.c. and not more than 3 inches (75 mm) from ends, 
leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m).  
Miter corners accurately and connect securely. 

E. Install suspension system runners so they are square and securely interlocked with one another.  
Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension system 
runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, 
precise fit. 

END OF SECTION 095113 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Resilient base. 

1.2 SUBMITTALS 

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

B. SPIRIT (LEED) Submittals: 

1. Product Data for Credit EQ 4.1:  For adhesives, including printed statement of VOC 
content and chemical components. 

C. 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. 

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. 
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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. 

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:  4 inches (102 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. 
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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. Concrete Substrates for Resilient Stair Treads and Accessories:  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. 
4. Moisture Testing:  Perform tests recommended by 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 maximum 75 percent 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 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. 
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E. 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. 

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 096513 
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SECTION 096516 - RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Homogeneous linoleum sheet flooring, adhesive and heat welded seams installation. 

2. Homogeneous flash coved base installation. 

1.2 SUBMITTALS 

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

B. SPIRIT (LEED) Submittals: 

1. Product Data for Credit EQ 4.1:  For adhesives, including printed statement of VOC 
content and chemical components. 

C. Shop Drawings:  For each type of floor covering.  Include floor covering layouts, locations of 
seams, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

D. 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. 

E. Maintenance data. 

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  WARRANTY 

 
A. Project Warranty: Refer to "Conditions of the Contract" for project warranty provisions. 

 
B. Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard warranty 

document executed by authorized company official. Manufacturer's warranty is in addition to, and 
not a limitation of, other rights Owner may have under Contract Documents. 

 
1. Warranty Period: Five (5) year limited warranty commencing on Date of Substantial 

Completion. 
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1.5 MAINTENANCE 
 

A. Extra Materials: Deliver to Owner extra materials from same production run as products installed. 
Package products with protective covering and identify with descriptive labels. Comply with 
Division 1 Closeout Submittals (Maintenance Materials) Section. 

 
  1. Quantity: Furnish quantity of flooring units equal to 3% of amount installed. 
  2. Delivery, Storage and Protection: Comply with Owner's requirements for delivery, storage and 

protection of extra materials. 

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 for 48 hours after floor covering installation. 

D. Install floor coverings after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 VINYL SHEET FLOOR COVERING  (LNLM) 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide Forbo 

Flooring, Inc.; Marmoleum with Forbo Topshield finish or a comparable product by one 
of the following: 

2. Armstrong World Industries, Inc.; Linoleum Flooring. 
3. Polyflor, Ltd., Distributed by Gerbert Limited; Polyflor 2000 PuR. 

B. Linoleum manufactured from a homogeneous mixture of raw materials:  ASTM F 2034. 

C. Slip Resistance:  Meet or exceed ADA requirements of .6 for flat surfaces. 

D. Sheet Width:  6.58 feet (2.0 m). 

E. Sheet Length:  105 linear feet (32 m). 

F. Gauge:  1/10 inch (2.5 mm). 

G. Backing:  Jute. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 
1. 20% accent colors as directed by the Architect. 
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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 floor covering and 
substrate conditions indicated. 

1. Use adhesives that have a VOC content of not more than 50 g/L when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

C. 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 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 percent 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. 

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 096516 
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SECTION 096519 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Vinyl composition floor tile. 

1.2 SUBMITTALS 

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

B. SPIRIT (LEED) Submittals: 

1. Product Data for Credit EQ 4.1:  For adhesives, including printed statement of VOC 
content and chemical components. 

C. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, 
doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

D. Samples:  Full-size units of each color and pattern of floor tile required. 

E. Maintenance data. 

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 
floor tile. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer. 

C. Close spaces to traffic for 48 hours after floor tile installation. 

D. Install floor tile after other finishing operations, including painting, have been completed. 
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PART 2 - PRODUCTS 

2.1 VINYL COMPOSITION FLOOR TILE   (VCT)   

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

1. AB ColorPlus, American Biltrite (Canada) Ltd.. 
2. Armstrong World Industries, Inc.. 
3. Congoleum Corporation. 
4. Mannington Mills, Inc.. 
5. Tarkett, Inc.. 
6. Vinylasa Tile, Distributed by American Tile Inc.. 

B. Tile Standard:  ASTM F 1066, Class 2, through-pattern tile. 

C. Wearing Surface:  Smooth. 

D. Thickness:  0.125 inch (3.2 mm). 

E. Size:  12 by 12 inches (305 by 305 mm). 

F. 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 floor tile 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. Vinyl Composition Floor Tile Adhesives:  Not more than 50 g/L. 
b. Rubber Floor Tile Adhesives:  Not more than 60 g/L. 

C. 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. 
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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. 

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 in pattern of colors and sizes indicated. 

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. 
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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 three coat(s). 

C. Cover floor tile until Substantial Completion. 

END OF SECTION 096519 
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SECTION 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes modular, tufted carpet tile. 

B. Tile Carpeting shall be selected from an approved product of the Utah State Carpet Contract. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:  Show the following: 
1. Carpet tile type, color, and dye lot. 
2. Pattern of installation. 
3. Insets and borders. 
4. Edge, transition, and other accessory strips. 
5. Transition details to other flooring materials. 

C. Samples:  For each color and texture required. 

1. Carpet Tile:  Full-size Sample. 
2. Exposed Edge, Transition, and other Accessory Stripping:  12-inch- (300-mm-) long 

Samples. 

D. LEED Submittal: 

1. Product Data for Credit EQ 4.3: 

a. For carpet tile, documentation indicating compliance with testing and product 
requirements of Carpet and Rug Institute's "Green Label Plus" program. 

b. For installation adhesive, including printed statement of VOC content. 

E. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the Floor Covering 
Installation Board or who can demonstrate compliance with its certification program 
requirements. 
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B. Mockups:  Before installing carpet tile, build mockups to verify selections made under sample 
submittals and to demonstrate aesthetic effects and set quality standards for materials and 
execution. 

1. Approved mockups may become part of the completed Work if undamaged at time of 
Substantial Completion. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104, Section 5, "Storage and Handling." 

1.5 PROJECT CONDITIONS 

A. Comply with CRI 104, Section 7.2, "Site Conditions; Temperature and Humidity" and 
Section 7.12, "Ventilation." 

B. Environmental Limitations:  Do not install carpet tiles until wet work in spaces is complete and 
dry, and ambient temperature and humidity conditions are maintained at the levels indicated for 
Project when occupied for its intended use. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 
install carpet tiles before installing these items. 

1.6 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components of carpet tile installation that fail in materials or workmanship 
within specified warranty period.  Failures include, but are not limited to, more than 10 percent 
loss of face fiber, edge raveling, snags, runs, loss of tuft bind strength, dimensional stability, 
excess static discharge, and delamination. 

1. Warranty Period:  10 years from date of Substantial Completion. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below, before installation begins, that match products 
installed and that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, 
but not less than 10 sq. yd. (8.3 sq. m). 
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PART 2 - PRODUCTS 

2.1 PRODUCT REQUIREMENTS  

A. Carpeting shall meet the following performance standards: 
 

1. Carpet Flammability  
  a.       Pill Test (ASTM D2859 or CPSC FF-1-70) Passes 
  b.       Radiant Panel Test (ASTM E648) > 0.45 watts/cm2, Class 1 
2 Smoke Density (ASTM E662) < 450 Flaming Mode 
3 Dimensional Stability (Aachen Method Din 54318) < 0.1% change 
4 Static Generation at 70º F (AATCC 134 w/ neolite) < 2.5 kV at 20% R.H. 
5 Lightfastness (AATCC 16E) 4.0 after 60 hours 
   
6 Cold Water Bleed (AATCC 107) 4.0 
7 Gas Fade (AATCC 23) 4.0 
8 Ozone Fade (AATCC 109) 4.0 
9 Antimicrobial (AATCC 174, Part II) > 95.0% reduction 
10 Fungicidal (AATCC 174, Part III) No growth 
11 Soil/Stain Protection (AATCC 175-1991) > 8.0 on the Red 40 Stain Scale

2.2 CARPET TILE  (CPT-1) 

A. Products:  Subject to compliance with requirements, provide the following:  

1. Shaw Contract Group. 

a. Utah State Contract #MA1863. 
b. Style:  Venture Capital. 
c. Color:  As selected by the Architect from the manufacturer’s standard selection. 
d. Pattern:  ¼ turn installation. 

2.3 CARPET TILE  (CPT-2) 

A. Products:  Subject to compliance with requirements, provide the following:  

1. Shaw Contract Group. 

a. Utah State Contract #MA1863. 
b. Style:  Work*Life Collection. 
c. Color:  As selected by the Architect from the manufacturer’s standard selection. 
d. Pattern:  ¼ turn installation. 

2.4 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 
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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. VOC Limits:  Provide adhesives with VOC content not more than 50 g/L when calculated 
according to 40 CFR 59, Subpart D (EPA method 24). 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile 
manufacturer's written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 

C. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings. 

D. Install pattern parallel to walls and borders. 

END OF SECTION 096813 
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SECTION 098400 - CEMENTITIOUS WOOD FIBER ACOUSTICAL PANELS 

 
PART 1 GENERAL 
1.01 SUMMARY 

A. Section Includes:  
B. Cementitious wood fiber acoustical panel system, ceiling mount. 
C. Fabric covered cementitious 
D. Related Sections: 

1. Division 9 Sections: Acoustical Suspension. 
2. Division 9 Sections: Acoustical Ceilings. 

1.02 REFERENCES 
A. ASTM International: 

1. ASTM C635 Standard Specification for the Manufacture, Performance, and Testing of 
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings. 

2. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

3. ASTM E1264 Standard Classification for Acoustical Ceiling Products. 
B. Ceilings and Interior Systems Construction Association (CISCA): 

1. CISCA Code of Practices. 
1.03 SYSTEM DESCRIPTION 

A. Performance Requirements: 
1. Provide acoustical wall panel assembly designed and tested to provide surface burning 

characteristics (ASTM E84) as follows: 
a. Flamespread: 0. 
b. Smoke Developed: 0. 

2. Provide acoustical wall panel system which has been manufactured, fabricated and 
installed to provide Noise Reduction Coefficient (NRC) rating as follows:  
a. NRC rating 0.80. 

1.04 SUBMITTALS 
A. General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 

Submittal Procedures Section. 
B. Product Data: Submit manufacturer’s product data and installation instructions. 

C. Recommended procedures for normal cleaning and removal of stains including precautions in 
use of cleaning materials that may be detrimental to surfaces.  
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D. SPiRiT (LEED) Submittal: 
Product Data for Credit MR 4.1 and MR 4.2:  For products having recycled content, 

documentation indicating percentages by weight of postconsumer and preconsumer 
recycled content. 
2. Include statement indicating costs for each product having recycled content. 

E.  Samples: Submit selection and verification samples:  One 8 inch × 10 inch (203 × 254 mm) 
sample for each fabric color is available.. 

F. Quality Assurance/Control Submittals: Submit the following: 
1. Test Reports: Upon request, submit certified test reports from recognized test laboratories. 
2. Certificates: Submit manufacturer’s certificate that products meet or exceed specified 

requirements. 
1.05 QUALITY ASSURANCE 

A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of 
similar size and complexity. 

B. Regulatory Requirements and Approvals: [Comply with requirements below.] [Specify 
applicable requirements of regulatory agencies.]. 
1. Corps of Engineers Guide Specification: 

a. CE-219.01. 
2. International Code Council (ICC): 

a. ICBO Research Report No. 1116. 
1.06 DELIVERY, STORAGE & HANDLING 

A. General: Comply with Division 1 Product Requirement Section. 
B. Storage and Protection: Store materials protected from exposure to harmful environmental 

conditions and at temperature and humidity conditions recommended by the manufacturer. 
1. Prevent soiling, physical damage or wetting. 
2. Store cartons open at each end to stabilize moisture content and temperature. 

1.07 PROJECT/SITE CONDITIONS 
A. Environmental Requirements: 

1. Do not install acoustical panels until building is closed in and HVAC system is 
operational. 

2. Locate materials onsite at least 24 hours before beginning installation to allow materials to 
reach temperature and moisture content equilibrium. 

3. Maintain the following conditions in areas where acoustical materials are to be installed 
24 hours before, during and after installation: 
a. Relative Humidity: 65 - 75%. 
b. Uniform Temperature: 55 - 70 degrees F (13 - 21 degrees C). 

1.08 MAINTENANCE 
A. Extra Materials: Provide [A recommended percentage of 3% additional material for use by 

owner in building maintenance and repair. 
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B. Provide new unopened cartons of extra materials, packaged with protective covering for 
storage, identified with appropriate labels. 

 
PART 2 PRODUCTS 
2.01 ACOUSTICAL CEILING PANEL SYSTEM 

A. Proprietary Systems. Tectum Inc., including the following: 
1. Tectum Finale Ceiling Panels: 

a. Material: Aspen wood fibers bonded with inorganic hydraulic cement. 
b. Thickness: 1 inch (25.4 mm) baseboard + 1 inch (25.4 mm) Tectum furring with 

SoniCor fiber core between furring. 
c. Size: 47 ¾ inches (1213 mm) x 96 inches (2438 mm. 
d. Finish: Factory Natural finish (to be painted on site). 
e. Mounting Style: Screw mount. 

2.02 ACOUSTICAL WALL PANEL SYSTEM 
A. Proprietary Systems. Tectum Inc., including the following: 

1. Tectum Finale Fabri-Tough Wall Panels: 
a. Material: Aspen wood fibers bonded with inorganic hydraulic cement. 
b. Thickness: 1 inch (25.4 mm) baseboard + 1 inch (25.4 mm) Tectum furring with 

SoniCor fiber core between furring. 
c. Size: 23¾ inches (603 mm). 
d. Fabric Covering:  As selected by the Architect from the manufacturer’s stand 

selection. 
e. Mounting Style: Plastic spline. 

2.03 PRODUCT SUBSTITUTIONS 
A. Substitutions: See Division 01. 

2.04 ACCESSORIES 
A. Provide accessories as follows: 

1. Tectum Painted Head Drywall Screws: 
a. Material: Steel. 
b. Length:  3 inches (76 mm). 
c. Color:  Natural. 

2. Tectum Moulding: 
a. Material: Plastic. 
b. Designation:  CHC. 

3. Tectum Touch-Up Paint: 
a. Color:  Natural. 
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PART 3 EXECUTION 
3.01 MANUFACTURER’S INSTRUCTIONS 

A. Comply with the instructions and recommendations of the acoustical wall panel system 
manufacturer. 

B. Install materials in accordance with governing regulations, fire resistance rating requirements 
and industry standards applicable to work. 
1. Comply with CISCA Code of Practices. 

3.02 EXAMINATION 
A. Site Verification of Conditions: 

1. Examine surfaces scheduled to receive suspended or directly attached acoustical units for 
unevenness, irregularities and dampness that would affect quality and execution of work. 

2. Do not proceed with installation of wall panel system until unacceptable conditions are 
corrected. 

3.03 INSTALLATION 
A. Screw head to be flush with panel surface. 
B. Securely affix wall panels by means of splines attached vertically to smooth wall or furring 

strips. Engage vertical kerfs on the edges of the wall panels with splines. Apply adhesive or use 
Velcro hook and loop fastening where necessary. 

C. Cover field cut edges by means of trim or other moldings. 
3.04 CLEANING 

A. Clean exposed surfaces of acoustical panel, trim, moldings and suspension members to comply 
with manufacturer’s instructions for cleaning. 

B. Touch up any minor finish damage. 
C. Remove and replace work that cannot be successfully cleaned and repaired to permanently 

eliminate evidence of damage. 
3.05 PROTECTION 

A. Protect installed work from damage due to subsequent construction activity, including 
temperature and humidity limitations and dust control, so that the work will be without damage 
and deterioration at the time of acceptance by the Owner. 

 
END OF SECTION 098400 
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SECTION 098413 – SOUND DIFFUSIVE/ABSORPTIVE PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes sound diffusive/absorptive wall panels. 

1.2 SUBMITTALS 

A. Product Data:  For each type of panel edge, core material, and mounting indicated. 

B. Shop Drawings:  For acoustical wall panels.  Include mounting devices and details. 

1. Field Measurements:  Verify locations of acoustical wall panels by field measurements 
before fabrication and indicate measurements on Shop Drawings. 

C. Coordination Drawings:  Show intersections with adjacent work. 

D. Samples:  For each fabric and sample panels. 

E. Product certificates and test reports. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Provide acoustical wall panels with the following surface-
burning characteristics as determined by testing identical products per ASTM E 84 by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction: 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

 

B. Performance Requirements 
 

1. Random Incidence Sound Absorption Coefficients (a): Tested by independent, accred-
ited, NVLAP facility according to ASTM C 423 and ASTM E 795 for an A mounting. 

 
Thickness 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 
 1” 0.18 0.35 0.90 0.99 0.83 0.60 
 2” 0.45 0.82 1.09 0.97 0.83 0.64 
 3” 0.66 0.96 0.95 0.92 0.83 0.62 
 4” 0.90 0.92 1.00 0.98 0.83 0.60 
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2. Random Incidence Sound Absorption Coefficients (a): Tested by independent, accred-
ited, NVLAP facility according to ASTM C 423 and ASTM E 795 for an E-400 mount-
ing. 

 
Thickness 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 
 1” 0.67 0.77 0.77 0.94 0.85 0.70 

 
3. Noise Reduction Coefficient (NRC): Tested by independent, accredited, NVLAP facility 

according to ASTM C 423 and ASTM E 795 for an A mounting. 
 

Noise Reduction Coefficient = 0.80 (1”), 0.95 (2”). 0.95 (3”), 0.95 (4”) 
 

4. Sound Diffusion Coefficients (sound diffusive/absorptive panel): Tested in accordance 
with AES-4id-2001.  Average incidence diffusion coefficients shall be obtained from an 
average of 35 measurements of incidence angles at 5 degree intervals between +/- 85 de-
grees. 

1/3 Octave Band Centers (Hertz) – All Panel Thicknesses 

630 800 1000 1250 1600 2000 2500 3150 4000 

 0.31 0.49 0.61 0.66 0.65 0.51 0.40 0.41 0.42 
 

5000 6300 8000 10000 12500 16000 20000 

 0.55 0.52 0.43 0.49 0.47 0.38 0.28 
 

5. Sound Diffusion Coefficients (reference panel): Tested in accordance with AES-4id-
2001.  Average incidence diffusion coefficients shall be obtained from an average of 35 
measurements of incidence angles at 5 degree intervals between +/- 85 degrees. 

1/3 Octave Band Centers (Hertz) 

630 800 1000 1250 1600 2000 2500 3150 4000 

 0.40 0.55 0.56 0.47 0.43 0.37 0.34 0.31 0.31 
 

5000 6300 8000 10000 12500 16000 20000 

 0.25 0.12 0.09 0.11 0.00 0.00 0.00 

1.4 DELIVERY STORAGE AND HANDLING 
 

A. Packing, Shipping, Handling and Unloading: Panels are susceptible to damage and shall be 
removed from packaging and handled with care.  Panels greater than 16 square feet shall be 
carried by a minimum of 2 people.  Panels shall never be set down on fabric faces, only on 
panel backsides. 

 
B. Storage and Protection: Store panels in original packaging until ready to install.  Store pan-

els in temperature and humidity controlled conditions for 24 hours prior to installation and 
protect from moisture and infestation.  Protect fabric finish from elements that would punc-
ture, tear, snag or otherwise damage the fabric. 
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1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of acoustical wall panels that fail in performance, materials, or 
workmanship within specified warranty period. 

1. Failure in performance includes, but is not limited to, acoustical performance. 
2. Failures in materials include, but are not limited to, fabric sagging, distorting, or releasing 

from panel edge; or warping of core. 
3. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANELS, GENERAL 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide RPG Industries, 
Binary Amplitude Diffsorbor (BAD) wall panels or a comparable product by one of the 
following: 

1. Acoustical Solutions Inc., Alphasorb 
2. Acoustical Surfaces, Inc.  Wallmate. 
3. Acoustical Innovations, SoundBoard Harmony. 

2.2 MATERIALS 

A. Core:  Glass-Fiber Semi-rigid fiberglass, density not less than 6 pounds per cubic foot and not 
more than 8 pounds per cubic foot. 

B. Template:  1/8” thick high density fiber board, density not less than 95 pounds per cubic foot. 

C. Scrim:  White, open weave, fire-rated cloth (required for light-colored fabrics). 

D. Fabric:  Open weave, class A, polyester, without backing such as pattern FR701-2100 by 
Guilford of Maine (Grand Rapids, MI). Color per architect selection. 

E. Tackable, Impact-Resistant, High-Density Face Layer:  1/8-inch- (3.2-mm-) thick layer of 
compressed molded glass-fiber board with a minimum nominal density of 16 to 18 lb/cu. ft. 
(256 to 288 kg/cu. m) laminated to face of core. 

F. MANUFACTURED UNITS 
 

A. Thickness (nominal):  2”. 
 
B. Length (maximum): 120” 

 
C. Width (maximum): 48” 

 
D. Weight: 0.625 lbs per square foot (1” thickness) 

 
E. Edges: Beveled, Angled, or Radius Cut 
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2.01 ACCESSORIES 
 

A. Fasteners: Panels are supplied with metal impaling clips and self-adhesive hook & loop 
tape (Velcro or similar). 

 
2.02 FABRICATION 
 

A. Shop Assembly: Panel cores and templates will be preassembled and wrapped with scrim 
(if necessary) and fabric in the shop prior to arrival at project site.  No field assembly is re-
quired.  

 
B. Fabrication Tolerances – Panel sizes shall be within +/- 1/16” of specified sizes. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install acoustical wall panels in locations indicated with vertical surfaces and edges plumb, top 
edges level and in alignment with other panels, faces flush, and scribed to fit adjoining work 
accurately at borders and at penetrations. 

1. Cut units to be at least 50 percent of unit width, with facing material extended over cut 
edge to match uncut edge.  Scribe acoustical wall panels to fit adjacent work.  Butt joints 
tightly. 

B. Anchor panels securely to supporting substrate. 

C. Match and level fabric pattern and grain among adjacent panels. 

D. Installation Tolerances:  As follows: 

1. Variation from Level and Plumb:  Plus or minus 1/16 inch (1.6 mm). 
2. Variation of Panel Joints from Hairline:  Not more than 1/16 inch (1.6 mm) wide. 

E. Clip loose threads; remove pills and extraneous materials. 

F. Clean panels with fabric facing, on completion of installation, to remove dust and other foreign 
materials according to manufacturer's written instructions. 

G. Replace acoustical wall panels that cannot be cleaned and repaired, in a manner approved by 
Architect, before time of Substantial Completion. 

END OF SECTION 098413 
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SECTION 099113 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the following 
exterior substrates: 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Galvanized metal. 
5. Exterior gypsum board. 

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. 

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. 

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 2 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 BLOCK FILLERS 

A. Interior/Exterior Latex Block Filler:  MPI #4. 

1. VOC Content:  E Range of E2. 

2.3 PRIMERS/SEALERS 

A. Alkali-Resistant Primer:  MPI #3. 

1. VOC Content:  E Range of E1. 

B. Bonding Primer (Water Based):  MPI #17. 

1. VOC Content:  E Range of E1. 

C. Bonding Primer (Solvent Based):  MPI #69. 

1. VOC Content:  E Range of E1. 

D. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint 
system indicated. 

2.4 METAL PRIMERS 

A. Alkyd Anticorrosive Metal Primer:  MPI #79. 

1. VOC Content:  E Range of E1. 

B. Quick-Drying Alkyd Metal Primer:  MPI #76. 

1. VOC Content:  E Range of E1. 

C. Cementitious Galvanized-Metal Primer:  MPI #26. 
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1. VOC Content:  E Range of E1. 

D. Waterborne Galvanized-Metal Primer:  MPI #134. 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

2.5 WOOD PRIMERS 

A. Exterior Latex Wood Primer:  MPI #6. 

1. VOC Content:  E Range of E1. 

B. Exterior Alkyd Wood Primer:  MPI #5. 

1. VOC Content:  E Range of E2. 

C. Exterior Oil Wood Primer:  MPI #7. 

1. VOC Content:  E Range of E2. 

2.6 EXTERIOR LATEX PAINTS 

A. Exterior Latex (Flat):  MPI #10 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

B. Exterior Latex (Semigloss):  MPI #11 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

C. Exterior Latex (Gloss):  MPI #119 (Gloss Level 6, except minimum gloss of 65 units at 60 deg). 

1. VOC Content:  E Range of E1. 

2.7 EXTERIOR ALKYD PAINTS 

A. Exterior Alkyd Enamel (Flat):  MPI #8 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

B. Exterior Alkyd Enamel (Semigloss):  MPI #94 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

C. Exterior Alkyd Enamel (Gloss):  MPI #9 (Gloss Level 6). 

1. VOC Content:  E Range of E1. 
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2.8 FLOOR COATINGS 

A. Interior/Exterior Clear Concrete Floor Sealer (Water Based):  MPI #99. 

1. VOC Content:  E Range of E1. 

B. Interior/Exterior Clear Concrete Floor Sealer (Solvent Based):  MPI #104. 

1. VOC Content:  E Range of E1. 

C. Interior/Exterior Latex Floor and Porch Paint (Low Gloss):  MPI #60 (maximum Gloss 
Level 3). 

1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 3. 

D. Exterior/Interior Alkyd Floor Enamel (Gloss):  MPI #27 (Gloss Level 6). 

1. VOC Content:  E Range of E1. 
2. Additives:  Manufacturer's standard additive to increase skid resistance of painted 

surface. 

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. Concrete:  12 percent. 
2. Wood:  15 percent. 
3. 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 and paint systems indicated. 
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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. 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. 

E. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.3 EXTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Latex Over Alkali-Resistant Primer System:  MPI EXT 3.1K. 

a. Prime Coat:  Alkali-resistant primer. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex (semigloss). 

B. CMU Substrates: 

1. Latex System:  MPI EXT 4.2A. 

a. Prime Coat:  Interior/exterior latex block filler. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex (semigloss). 

C. Steel Substrates: 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 

D. Galvanized-Metal Substrates: 

1. Alkyd System:  MPI EXT 5.3B. 

a. Prime Coat:  Cementitious galvanized-metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 
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E. Dimension Lumber Substrates, Nontraffic Surfaces:  Including miscellaneous wood. 

1. Latex Over Alkyd Primer System:  MPI EXT 6.2A. 

a. Prime Coat:  Exterior alkyd wood primer. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex (semigloss). 

END OF SECTION 099113 
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SECTION 099123 - 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. Concrete masonry units (CMU). 
3. Steel. 
4. Galvanized metal. 
5. Wood. 
6. Gypsum board. 

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. SPIRIT (LEED) Submittals:  For Credit EQ 4.2, manufacturers' product data for paints, 
including printed statement of VOC content and chemical components. 

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. 
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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 2 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. Chemical Components 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) and the following 
chemical restrictions; these requirements do not apply to primers or finishes that are applied in a 
fabrication or finishing shop: 

1. Flat Paints and Coatings:  VOC content of not more than 50 g/L. 
2. Nonflat Paints and Coatings:  VOC content of not more than 150 g/L. 
3. 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). 

4. 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. 
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h. Di-n-butyl phthalate. 
i. Di-n-octyl phthalate. 
j. 1,2-dichlorobenzene. 
k. Diethyl phthalate. 
l. Dimethyl phthalate. 
m. Ethylbenzene. 
n. Formaldehyde. 
o. Hexavalent chromium. 
p. Isophorone. 
q. Lead. 
r. Mercury. 
s. Methyl ethyl ketone. 
t. Methyl isobutyl ketone. 
u. Methylene chloride. 
v. Naphthalene. 
w. Toluene (methylbenzene). 
x. 1,1,1-trichloroethane. 
y. Vinyl chloride. 

C. Colors:  As selected by Architect from manufacturer's full range. 

2.2 BLOCK FILLERS 

A. Interior/Exterior Latex Block Filler:  MPI #4. 

1. VOC Content:  E Range of E2. 

2.3 PRIMERS/SEALERS 

A. Interior Latex Primer/Sealer:  MPI #50. 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

B. Interior Alkyd Primer/Sealer:  MPI #45. 

1. VOC Content:  E Range of E1. 

C. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint 
systems indicated. 

2.4 METAL PRIMERS 

A. Alkyd Anticorrosive Metal Primer:  MPI #79. 

1. VOC Content:  E Range of E1. 

B. Quick-Drying Alkyd Metal Primer:  MPI #76. 
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1. VOC Content:  E Range of E1. 

C. Rust-Inhibitive Primer (Water Based):  MPI #107. 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

D. Cementitious Galvanized-Metal Primer:  MPI #26. 

1. VOC Content:  E Range of E1. 

E. Waterborne Galvanized-Metal Primer:  MPI #134. 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

F. Vinyl Wash Primer:  MPI #80. 

1. VOC Content:  E Range of E2. 

2.5 WOOD PRIMERS 

A. Interior Latex-Based Wood Primer:  MPI #39. 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

2.6 LATEX PAINTS 

A. Interior Latex (Flat):  MPI #53 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 0.5. 

B. Interior Latex (Low Sheen):  MPI #44 (Gloss Level 2). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

C. Interior Latex (Eggshell):  MPI #52 (Gloss Level 3). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

D. Interior Latex (Satin):  MPI #43 (Gloss Level 4). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1.5. 

E. Interior Latex (Semigloss):  MPI #54 (Gloss Level 5). 
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1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 2. 

F. Interior Latex (Gloss):  MPI #114 (Gloss Level 6, except minimum gloss of 65 units at 60 deg). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 2. 

G. Institutional Low-Odor/VOC Latex (Flat):  MPI #143 (Gloss Level 1). 

1. VOC Content:  E Range of E3. 
2. Environmental Performance Rating:  EPR 4. 

H. Institutional Low-Odor/VOC Latex (Low Sheen):  MPI #144 (Gloss Level 2). 

1. VOC Content:  E Range of E3. 
2. Environmental Performance Rating:  EPR 4.5. 

I. Institutional Low-Odor/VOC Latex (Eggshell):  MPI #145 (Gloss Level 3). 

1. VOC Content:  E Range of E3. 
2. Environmental Performance Rating:  EPR 4.5. 

J. Institutional Low-Odor/VOC Latex (Semigloss):  MPI #147 (Gloss Level 5). 

1. VOC Content:  E Range of E3. 
2. Environmental Performance Rating:  EPR 3. 

K. High-Performance Architectural Latex (Low Sheen):  MPI #138 (Gloss Level 2). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 4. 

L. High-Performance Architectural Latex (Eggshell):  MPI #139 (Gloss Level 3). 

1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 5. 

M. High-Performance Architectural Latex (Satin):  MPI #140 (Gloss Level 4). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 4.5. 

N. High-Performance Architectural Latex (Semigloss):  MPI #141 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 5. 

O. Exterior Latex (Flat):  MPI #10 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 
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P. Exterior Latex (Semigloss):  MPI #11 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

Q. Exterior Latex (Gloss):  MPI #119 (Gloss Level 6, except minimum gloss of 65 units at 60 deg). 

1. VOC Content:  E Range of E1. 

2.7 ALKYD PAINTS 

A. Interior Alkyd (Flat):  MPI #49 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

B. Interior Alkyd (Eggshell):  MPI #51 (Gloss Level 3). 

1. VOC Content:  E Range of E1. 

C. Interior Alkyd (Semigloss):  MPI #47 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 1. 

D. Interior Alkyd (Gloss):  MPI #48 (Gloss Level 6). 

1. VOC Content:  E Range of E1. 

2.8 QUICK-DRYING ENAMELS 

A. Quick-Drying Enamel (Semigloss):  MPI #81 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

B. Quick-Drying Enamel (High Gloss):  MPI #96 (Gloss Level 7). 

1. VOC Content:  E Range of E1. 

2.9 FLOOR COATINGS 

A. Interior Concrete Floor Stain:  MPI #58. 

1. VOC Content:  E Range of E1. 
2. Environmental Performance Rating:  EPR 2. 

B. Interior/Exterior Clear Concrete Floor Sealer (Water Based):  MPI #99. 

1. VOC Content:  E Range of E1. 

C. Interior/Exterior Clear Concrete Floor Sealer (Solvent Based):  MPI #104. 
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1. VOC Content:  E Range of E1. 

D. Interior/Exterior Latex Floor and Porch Paint (Low Gloss):  MPI #60 (maximum Gloss 
Level 3). 

1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 3. 

E. Exterior/Interior Alkyd Floor Enamel (Gloss):  MPI #27 (Gloss Level 6). 

1. VOC Content:  E Range of E1. 
2. Additives:  Manufacturer's standard additive to increase skid resistance of painted 

surface. 

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. Concrete:  12 percent. 
2. Wood:  15 percent. 
3. 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. 
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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. 

3.3 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Latex System:  MPI INT 3.1E. 

a. Prime Coat:  Interior latex matching topcoat. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (satin). 

B. CMU Substrates: 

1. Latex System:  MPI INT 4.2A. 

a. Prime Coat:  Interior/exterior latex block filler. 
b. Intermediate Coat:  Interior latex matching topcoat. 
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c. Topcoat:  Interior latex (satin). 

C. Steel Substrates: 

1. Alkyd System:  MPI INT 5.1E. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior alkyd (semigloss). 

D. 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 (semigloss). 

E. 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 (semigloss). 

END OF SECTION 099123 



TASS COMPLEX  CAMP WILLIAMS 
 

INTERIOR PAINTING 099123 - 10

 

 

 

 

 

 

 

 

 

 

Intentionally Left Blank 



TASS COMPLEX  CAMP WILLIAMS 
 

SECTION 099300 - 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. Interior Substrates: 
a. Dressed lumber (finish carpentry). 
b. Exposed wood panel products. 

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. 

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. 

STAINING AND TRANSPARENT FINISHING 099300 - 1
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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 2 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: 

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 E1. 

2.3 PRIMERS AND SEALERS 

A. Alkyd Sanding Sealer:  MPI #102. 

1. VOC Content:  E Range of E1. 

B. Lacquer Sanding Sealer:  MPI #84. 

1. VOC Content:  E Range of E1. 

2.4 STAINS 

A. Interior Wood Stain (Semitransparent):  MPI #90. 

1. VOC Content:  E Range of E1. 

STAINING AND TRANSPARENT FINISHING 099300 - 2
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2.5 VARNISHES 

A. Interior Varnish (Semigloss):  MPI #74, Gloss Level 5, alkyd type. 

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 E1. 

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. 

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: 
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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 (semigloss). 

2. 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 satin). 

3. Semitransparent Stain System:  MPI INT 6.3C. 

a. Two Stain Coats:  Exterior semitransparent stain (solvent based). 

B. Exposed Wood Panel-Product Substrates: 

1. Alkyd Varnish Over Sealer and Stain System:  MPI INT 6.4D. 

a. Stain Coat:  Interior wood stain (semitransparent). 
b. Seal Coat:  Alkyd sanding sealer. 
c. Two Finish Coats:  Interior varnish (semigloss). 

2. Lacquer Over Stain and Sealer System:  MPI INT 6.4F. 

a. Stain Coat:  Interior wood stain (semitransparent). 
b. Seal Coat:  Lacquer sanding sealer. 
c. Two Finish Coats:  Lacquer (clear satin). 

3. Semitransparent Stain System:  MPI INT 6.4C. 

a. Two Stain Coats:  Exterior semitransparent stain (solvent based). 

END OF SECTION 099300 
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SECTION 101100 - VISUAL DISPLAY SURFACES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Markerboards. 
2. Tackboards. 

B. See Division 26 Sections for wiring and other electrical work associated with power-operated 
visual display surfaces. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Show location of panel joints. 
2. Include sections of typical trim members. 
3. Include wiring diagrams for motor-operated, sliding visual display units. 

C. Samples:  For each type of visual display surface indicated. 

D. SPIRIT (LEED) Submittals: 

1. Credit EQ 4.4:  Composite wood manufacturer's product data for each composite wood 
product used indicating that the bonding agent contains no urea formaldehyde. 

E. Product test reports for surface-burning characteristics of vinyl and polyester fabrics. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An authorized representative of motor-operated, sliding visual display 
unit manufacturer for installation and maintenance of units required for this Project. 

B. Fire-Test-Response Characteristics:  Provide fabrics with the surface-burning characteristics 
indicated, as determined by testing identical products per ASTM E 84 by UL or another testing 
and inspecting agency acceptable to authorities having jurisdiction.  Identify materials with 
appropriate markings of applicable testing and inspecting agency. 
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1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-built visual display boards, including factory-applied trim where indicated, 
completely assembled in one piece without joints, where possible.  If dimensions exceed 
maximum manufactured panel size, provide two or more pieces of equal length as acceptable to 
Architect.  When overall dimensions require delivery in separate units, prefit components at the 
factory, disassemble for delivery, and make final joints at the site. 

1.5 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which 
manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Surfaces lose original writing and erasing qualities. 
b. Surfaces become slick or shiny. 
c. Surfaces exhibit crazing, cracking, or flaking. 

2. Warranty Period:  Life of the building. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 
2. Basis-of-Design Product:  The design for each visual display surface is based on the 

product specified.  Subject to compliance with requirements, provide either the named 
product or a comparable product by one of the other manufacturers specified. 

2.2 MATERIALS, GENERAL 

A. Porcelain-Enamel Face Sheet:  Manufacturer's standard steel sheet with porcelain-enamel 
coating fused to steel; uncoated thickness indicated. 

1. Matte Finish:  Low reflective; chalk wipes clean with dry cloth or standard eraser. 
2. Gloss Finish:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard 

eraser. 

B. Hardboard:  AHA A135.4, tempered. 

C. Particleboard:  ANSI A208.1, Grade 1-M-1, made with binder containing no urea 
formaldehyde. 
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D. Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde. 

E. Plastic-Impregnated Cork Sheet:  MS MIL-C-15116-C, Type I, seamless, homogeneous, self-
sealing sheet consisting of granulated cork, linseed oil, resin binders, and dry pigments that are 
mixed and calendared onto burlap backing; with washable vinyl finish and integral color 
throughout. 

F. Polyester Fabric:  Nondirectional weave, 100 percent polyester; weighing not less than 15 
oz./sq. yd. (508 g/sq. m); with flame-spread index of 25 or less when tested according to 
ASTM E 84. 

G. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063. 

H. Laminating Adhesive:  Manufacturer's standard moisture-resistant thermoplastic type. 

2.3 MARKERBOARD ASSEMBLIES 

A. Porcelain-Enamel Markerboard Assembly:  Balanced, high-pressure, factory-laminated 
markerboard assembly of 3-ply construction consisting of backing sheet, core material, and 
0.021-inch- (0.53-mm-) thick, porcelain-enamel face sheet with low-gloss finish. 

1. Available Manufacturers: 

a. AARCO Products, Inc. 
b. ADP/Lemco, Inc. 
c. Bangor Cork Company, Inc. 
d. Best-Rite Manufacturing. 
e. Claridge Products & Equipment, Inc. 
f. Egan Visual Inc. 
g. Ghent Manufacturing Inc. 
h. Marsh Industries, Inc. 
i. Platinum Visual Systems; a division of ABC School Equipment, Inc. 
j. PolyVision Corporation. 

2. Manufacturer's Standard Core:  Minimum 1/4 inch (6 mm) thick, with manufacturer's 
standard moisture-barrier backing. 

2.4 TACK ASSEMBLIES 

A. Available Manufacturers: 

1. A-1 Visual Systems. 
2. AARCO Products, Inc. 
3. ADP/Lemco, Inc. 
4. Bangor Cork Company, Inc. 
5. Best-Rite Manufacturing. 
6. Claridge Products & Equipment, Inc. 
7. Egan Visual Inc. 
8. Ghent Manufacturing Inc. 
9. Marsh Industries, Inc. 
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10. Platinum Visual Systems; a division of ABC School Equipment, Inc. 
11. PolyVision Corporation. 

B. Vinyl-Fabric-Faced Tack Assembly:  1/4-inch- (6-mm-) thick, vinyl-fabric-faced cork sheet 
factory laminated to 1/4-inch- (6-mm-) thick hardboard backing. 

2.5 MARKERBOARD AND TACKBOARD ACCESSORIES 

A. Aluminum Frames and Trim:  Fabricated from not less than 0.062-inch- (1.57-mm-) thick, 
extruded aluminum; of size and shape indicated. 
1. Factory-Applied Trim:  Manufacturer's standard. 

B. Chalktray:  Manufacturer's standard, continuous, extruded aluminum, box type with slanted 
front, grooved tray, and cast-aluminum end closures. 

2.6 FABRICATION 

A. Fabricate visual display surfaces to sizes indicated on Drawings. 

B. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and 
backing sheet to core material under heat and pressure with manufacturer's standard flexible, 
waterproof adhesive. 

C. Visual Display Boards:  Factory assemble visual display boards, unless otherwise indicated. 

1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual 
display boards at manufacturer's factory before shipment. 

D. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim and 
accessories indicated.  Join parts with a neat, precision fit. 

1. Make joints only where total length exceeds maximum manufactured length.  Fabricate 
with minimum number of joints, balanced around center of board, as acceptable to 
Architect and as indicated on approved Shop Drawings. 

2. Provide manufacturer's standard vertical-joint spline or H-trim system between abutting 
sections of markerboards. 

3. Provide manufacturer's standard mullion trim at joints between markerboards and 
tackboards of combination units. 

E. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping joints to a 
minimum.  Miter corners to neat, hairline closure. 

1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual 
display units at manufacturer's factory before shipment. 

F. Aluminum Anodic Finish:  Class II, clear anodic coating complying with AAMA 611. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 
cracks, defects, and substances that will impair bond between visual display boards and 
surfaces. 

B. Install visual display surfaces in locations and at mounting heights indicated on Drawings. Keep 
perimeter lines straight, level, and plumb.  Provide grounds, clips, backing materials, adhesives, 
brackets, anchors, trim, and accessories necessary for complete installation. 

C. Visual Display Boards:  Attach concealed clips, hangers, and grounds to wall surfaces and to 
visual display boards with fasteners at not more than 16 inches (400 mm) o.c.  Secure both top 
and bottom of boards to walls. 

1. Field-Applied Aluminum Trim:  Attach trim over edges of visual display boards and 
conceal grounds and clips.  Attach trim to boards with fasteners at not more than 24 
inches (600 mm) o.c. 

a. Attach chalktrays to boards with fasteners at not more than 12 inches (300 mm) 
o.c. 

D. Attach one cleaning label to visual display surface in each room.  Cover and protect visual 
display surfaces after installation and cleaning. 

END OF SECTION 101100 
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SECTION 101200 - DISPLAY CASES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Pre-manufactured, surface-mounted, non-illuminated display cases. 
2. Custom-built, floor mounted, illuminated display case. 

B. See Division 10 Section "Visual Display Surfaces" for tack boards. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Show location of tack assembly seams and joints. 
2. Include wiring diagrams for illuminated units. 

C. Samples:  For each exposed finish. 

D. SPIRIT (LEED) Submittals: 

1. Credit EQ 4.4:  Composite wood manufacturer's product data for each composite wood 
product used indicating that the bonding agent contains no urea formaldehyde. 

E. Product test reports for surface-burning characteristics of vinyl and polyester fabrics. 

F. Maintenance data. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Hardboard:  AHA A135.4, tempered. 

B. Particleboard:  ANSI A208.1, Grade 1-M-1, made with binder containing no urea 
formaldehyde. 

C. Hardwood Plywood:  HPVA HP-1, made with adhesive containing no urea formaldehyde. 

D. Plastic-Impregnated Cork Sheet:  MS MIL-C-15116-C, Type I, seamless, homogeneous, self-
sealing sheet consisting of granulated cork, linseed oil, resin binders, and dry pigments that are 
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mixed and calendared onto burlap backing; with washable vinyl finish and integral color 
throughout. 

E. Polyester Fabric:  Nondirectional weave, 100 percent polyester; weighing not less than 15 
oz./sq. yd. (508 g/sq. m); with flame-spread index of 25 or less when tested according to 
ASTM E 84. 

F. Extruded-Aluminum Bars and Shapes:  ASTM B 221 (ASTM B 221M), Alloy 6063. 

G. Aluminum Tubing:  ASTM B 429, Alloy 6063. 

H. Stainless Steel: 

1. Tubing:  ASTM A 554, Grade MT 304. 
2. Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20. 
3. Sheet, Strip, Plate, and Flat Bar:  ASTM A 666, Type 304. 
4. Bars and Shapes:  ASTM A 276, Type. 

I. Clear Tempered Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, Quality q3, 
with exposed edges seamed before tempering, and 6 mm thick, unless otherwise indicated. 

J. Fasteners:  Provide screws, bolts, and other fastening devices made from same material as items 
being fastened.  Provide types, sizes, and lengths to suit installation conditions.  Use security 
fasteners where exposed to view. 

K. Illumination System:  Concealed top-lighting system consisting of fluorescent-strip fixtures.  
Include lamps and internal wiring with single, concealed electrical connection to building 
system.  Coordinate electrical characteristics with power supply provided. 

1. Ballasts:  Low-temperature, high-power-factor, low-energy, fluorescent lamp ballasts that 
comply with Certified Ballast Manufacturers Association standards and carry its label. 

2.2 TACK ASSEMBLIES 

A. Polyester-Fabric-Faced Tack Assembly:  1/4-inch- (6-mm-) thick, polyester-fabric-faced cork 
sheet factory laminated to 1/4-inch- (6-mm-) thick hardboard backing. 

2.3 DISPLAY CASE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. A-1 Visual Systems. 
2. AARCO Products, Inc. 
3. ADP/Lemco, Inc. 
4. Best-Rite Manufacturing. 
5. Claridge Products & Equipment, Inc. 
6. Ghent Manufacturing Inc. 
7. Nelson-Harkins Industries. 
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8. Poblocki & Sons. 
9. PolyVision Corporation. 
10. Tablet & Ticket Co. (The). 

B. Surface-Mounted, Aluminum-Framed Cabinet:  Factory-fabricated cabinet with manufacturer's 
standard, 2-by-2-inch (50-by-50-mm) nominal, tubular aluminum frame; with hardwood-
veneer-plywood top and bottom panels, tack assembly over plywood on back inside surface, 
glazed side panels, and glazed doors at front. 

1. Aluminum Finish:  Clear anodic. 

C. Glazed Hinged Doors:  6-mm-thick tempered glass set in frame matching cabinet material and 
finish.  Equip each door with full-height continuous hinge and cylinder lock with two keys. 

1. Number of Doors:  Two, As indicated on Drawings. 

2.4 FABRICATION 

A. Fabricate display cases to requirements indicated for dimensions, design, and thickness and 
finish of materials, and to sizes indicated on Drawings. 

B. Fabricate cabinets and door frames with reinforced corners, mitered to a hairline fit, with no 
exposed fasteners. 

C. Illumination System:  Concealed top-lighting system consisting of fluorescent-strip fixtures.  
Include lamps and internal wiring with single concealed electrical connection to building 
system.  Coordinate electrical characteristics with power supply provided. 

1. Ballasts:  Low-temperature, high-power-factor, low-energy, fluorescent lamp ballasts that 
comply with Certified Ballast Manufacturers Association standards and carry its label. 

D. Use metals and shapes of thickness and reinforcing to produce flat surfaces, free of oil-canning, 
and to impart strength for size, design, and application indicated. 

E. Fabricate shelf standards plumb and at heights to align shelf brackets for level shelves. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install units in locations and at mounting heights indicated on Drawings. Keep 
perimeter lines straight, plumb, and level.  Provide grounds, clips, backing materials, adhesives, 
brackets, anchors, trim, and accessories necessary for complete installation. 

B. Surface-Mounted Display Cases:  Attach units to wall surfaces with concealed clips, hangers, or 
grounds fastened at not more than 16 inches (400 mm) o.c.  Secure both top and bottom of 
display cases to walls. 

C. Install display case shelving level and straight. 
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D. Adjust doors to operate smoothly without warp or bind and so contact points meet accurately.  
Lubricate operating hardware as recommended by manufacturer. 

 

END OF SECTION 101200 
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SECTION 101400 - SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Plaques. 
2. Dimensional Illuminated Characters. 
3. Interior Panel Signs. 
4. Electronic Message Board. 

1.2 DEFINITIONS 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines." 

1.3 SUBMITTALS 

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

B. Shop Drawings:  Show fabrication and installation details for signs. 

1. Show sign mounting heights, locations of supplementary supports to be provided by 
others, and accessories. 

2. Provide message list, typestyles, graphic elements, including tactile characters and 
Braille, and layout for each sign. 

3. Wiring Diagrams:  Power, signal, and control wiring. 

C. Samples:  For each sign type and for each color and texture required. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility 
Guidelines and ICC/ANSI A117.1. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Castings:  ASTM B 26/B 26M, of alloy and temper recommended by sign 
manufacturer for casting process used and for use and finish indicated. 

B. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing). 

C. Polycarbonate Sheet:  Of thickness indicated, manufactured by extrusion process, coated on 
both surfaces with abrasion-resistant coating: 

1. Impact Resistance:  16 ft-lbf/in. (854 J/m) per ASTM D 256, Method A. 
2. Tensile Strength:  9000 lbf/sq. in. (62 MPa) per ASTM D 638. 
3. Flexural Modulus of Elasticity:  340,000 lbf/sq. in. (2345 MPa) per ASTM D 790. 
4. Heat Deflection:  265 deg F (129 deg C) at 264 lbf/sq. in. (1.82 MPa) per ASTM D 648. 
5. Abrasion Resistance:  1.5 percent maximum haze increase for 100 revolutions of a Taber 

abraser with a load of 500 g per ASTM D 1044. 

2.2 PLAQUES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Corporation; Braille-Tac Division. 
2. A. R. K. Ramos. 
3. Gemini Incorporated. 
4. Matthews International Corporation; Bronze Division. 
5. Metal Arts; Div. of L&H Mfg. Co. 
6. Mills Manufacturing Company. 
7. Nelson-Harkins Industries. 
8. Southwell Company (The). 

B. Cast Plaques:  Provide castings free of pits, scale, sand holes, and other defects, as follows: 

1. Plaque Material:  Bronze. 
2. Background Texture:  Manufacturer's standard pebble texture. 
3. Border Style:  Square, polished. 
4. Mounting:  Concealed studs, noncorroding for substrates encountered. 
5. Size:  32” wide by 24” high. 
6. Text:  To be provided by the Architect. 

2.3 DIMENSIONAL ILLUMINATED CHARACTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ACE Sign Systems, Inc. 
2. Advance Corporation; Braille-Tac Division. 
3. A. R. K. Ramos. 
4. ASI-Modulex, Inc. 
5. Bunting Graphics, Inc. 
6. Charleston Industries, Inc. 
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7. Gemini Incorporated. 
8. Grimco, Inc. 
9. Innerface Sign Systems, Inc. 
10. Metal Arts; Div. of L&H Mfg. Co. 
11. Mills Manufacturing Company. 
12. Mohawk Sign Systems. 
13. Nelson-Harkins Industries. 
14. Signature Signs, Incorporated. 
15. Southwell Company (The). 

B. Fabricated Channel Characters:  Form exposed faces and sides of characters to produce surfaces 
free from warp and distortion.  Include internal bracing for stability and attachment of mounting 
accessories.  Comply with the following requirements: 

1. Illuminated Backlighted Channel Characters:  Manufacturer's standard fiber-optic 
lighting including transformers, insulators, and other components.  Make provisions for 
servicing and concealing connections to building electrical system. 
a. Height:  6”. 
b. Stroke:  1-1/4” 
c. Thickness:  ½”. 
d. Mounting:  Concealed studs, noncorroding for substrates encountered. 

2. Bronze Sheet:  Not less than 0.032 inch (0.81 mm) thick. 

3. Provide manufacturer's hardware for projection mounting of backlighted channel 
characters at 2 inch distance from wall surface. 

2.4 INTERIOR PANEL SIGNS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following 
products as manufactured by Best Sign Systems Inc. or a comparable product by one of the 
approved manufacturers: 
1. Best, HC300A, 6” x 8”.    Quantity: 12. 
2. Best, HC300C, 8” x 6”.    Quantity:  6. 
3. Best HC300D, 4.5” x 2.75”.   Quantity: 110. 
4. Best HC300E, 10” x 3”.    Quantity: 18. 

B. Approved Manufacturers: 

1. ACE Sign Systems, Inc. 
2. Advance Corporation; Braille-Tac Division. 
3. Allen Industries Architectural Signage 
4. Allenite Signs; Allen Marking Products, Inc. 
5. APCO Graphics, Inc. 
6. ASI-Modulex, Inc. 
7. Bunting Graphics, Inc. 
8. Fossil Industries, Inc. 
9. Gemini Incorporated. 
10. Grimco, Inc. 
11. Innerface Sign Systems, Inc. 
12. InPro Corporation 
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13. Matthews International Corporation; Bronze Division. 
14. Mills Manufacturing Company. 
15. Mohawk Sign Systems. 
16. Nelson-Harkins Industries. 
17. Seton Identification Products. 
18. Signature Signs, Incorporated. 
19. Supersine Company (The) 

C. Edge Condition:  Bullnose. 

D. Corner Condition:  Rounded to radius indicated. 

E. Mounting:  Unframed. 
1. Wall mounted with s two-face tape. 
2. Color:  As selected by Architect from manufacturer's full range. 
3. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch (0.8 mm) above 

surface with contrasting colors. 

2.5 ELECTRONIC MESSAGE BOARDS 

A. Approved Manufacturers: 
1. Adaptive Micro Systems LLC. 
2. AutoComm, Inc. 
3. Spectrum Corporation. 
4. Young Electric Sign Company. 

B. Provide two-sided, electronic display unit to fit into precast concrete monument sign as 
indicated on drawings. 
1. Exposed LED design with glare resistant front lense. 
2. 100,000 hour selected grades of Agilent LEDs. 
3. Case:  Sealed enclosure, aluminum, 52” wide by 12” high by 12” deep. 
4. Character height:  5” 
5. Lines:  2 
6. Pixel Matrix:  16 H x 76 W 
7. Color:  Red, 256 Shades. 
8. User Animation:  BMP or GIF file formats. 
9. Power:  115/230 VAC+ 10% - 50/60 Hz single phase. 
10. Controller software:  Software package, Windows XP, for programming messages and 

graphics. 
11. Wiring:  Extend to BDF room in Administration Building. 
12. Warranty:  In addition to standard one-year warranty, provide a five-year limited factory 

parts warranty. 

2.6 ACCESSORIES 

A. Anchors and Inserts:  Provide nonferrous-metal or hot-dip galvanized anchors and inserts for 
exterior installations and elsewhere as required for corrosion resistance.  Use toothed steel or 
lead expansion-bolt devices for drilled-in-place anchors.  Furnish inserts, as required, to be set 
into concrete or masonry work. 
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2.7 FABRICATION 

A. General:  Provide manufacturer's standard signs of configurations indicated. 

1. Welded Connections:  Comply with AWS standards for recommended practices in shop 
welding.  Provide welds behind finished surfaces without distortion or discoloration of 
exposed side.  Clean exposed welded surfaces of welding flux and dress exposed and 
contact surfaces. 

2. Mill joints to tight, hairline fit.  Form joints exposed to weather to exclude water 
penetration. 

3. Conceal fasteners if possible; otherwise, locate fasteners where they will be 
inconspicuous. 

2.8 ALUMINUM FINISHES 

A. Color Anodic Finish:  Manufacturer's standard Class 1 integrally colored or electrolytically 
deposited color anodic coating, 0.018 mm or thicker, in medium bronze applied over a satin 
(directionally textured) mechanical finish, complying with AAMA 611. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Locate signs and accessories where indicated, using mounting methods of types described and 
complying with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion 
and other defects in appearance. 

2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls.  Locate to allow approach within 3 inches (75 mm) of sign without encountering 
protruding objects or standing within swing of door. 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more 
stringent requirements apply. 

1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this method for 
vinyl-covered or rough surfaces. 

2. Signs Mounted on Glass:  Provide matching opaque plate on opposite side of glass to 
conceal mounting materials. 

C. Dimensional Illuminated Characters:  Mount characters using standard fastening methods to 
comply with manufacturer's written instructions for character form, type of mounting, wall 
construction, and condition of exposure indicated.  Provide heavy paper template to establish 
character spacing and to locate holes for fasteners. 
1. Projected Mounting:  Mount characters at projection distance from wall surface indicated. 
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D. Cast-Metal Plaques:  Mount plaques using standard fastening methods to comply with 
manufacturer's written instructions for type of wall surface indicated. 

1. Concealed Mounting:  Mount plaques by inserting threaded studs into tapped lugs on 
back of plaque.  Set in predrilled holes filled with quick-setting cement. 

END OF SECTION 101400 
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SECTION 101700 - TELEPHONE SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Wall-mounted telephone enclosures. 

B. Related Sections include the following: 
1. Division 27 Sections for electrical and telephone connections for telephone enclosures. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Show fabrication and installation details for each telephone specialty. 

C. Samples:  For each exposed finish. 

1.3 QUALITY ASSURANCE 

A. Accessibility Requirements:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)" and ICC A117.1. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of use 
and finish indicated, and with not less than strength and durability properties of alloy and 
temper designated below for each aluminum form required. 

1. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 
2. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 5005-H15. 

B. Stainless-Steel Sheet:  ASTM A 666, Type 302 or Type 304. 

C. Cold-Rolled, Carbon-Steel Sheet:  ASTM A 1008/A 1008M. 

D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), 
Type B, G90 (Z275) coating designation. 



TASS COMPLEX  CAMP WILLIAMS 
 

TELEPHONE SPECIALTIES 101700 - 2

E. Acoustical Panels:  Metal panels with not less than 1000 perforations/sq. ft. (10 000 
perforations/sq. m) and with nonflaking or encased, glass-fiber sound-absorption blankets or 
boards.  Where double-wall panels are indicated, provide perforated metal sheet at interior of 
enclosures and unperforated metal sheet at exterior. 

F. Plastic-Laminate Panels:  NEMA LD 3, Type HGP for postformed applications and Type HGS 
for flat applications on particleboard 1/2 inch (13 mm) thick. 

1. Provide panels made from particleboard that does not contain urea formaldehyde. 

2.2 WALL-MOUNTED, SHELF-TYPE TELEPHONE ENCLOSURES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide American 
Specialties, Inc.; Tellette 1305 Collection or a comparable product by one of the 
following: 
a. Benner-Nawman, Inc. 
b. Fortec Inc. 
c. KING Products and Solutions Inc. 
d. PBG Inc. 
e. RedyRef Division; Dawnex Industries, Inc. 

B. General:  Provide enclosures of sizes and configurations indicated. 

2.3 ACCESSORIES 

A. Inserts and Anchorages:  Furnish inserts and anchoring devices for installing units where set in 
concrete or built into masonry.  Coordinate delivery of inserts and anchoring devices with other 
work to avoid delaying installation. 

B. Fasteners:  Provide suitable screws, bolts, and other fastening devices of same material as items 
being fastened, except provide stainless-steel fasteners for exterior applications exposed to 
weather.  Use tamperproof fasteners where exposed to view. 

2.4 FABRICATION 

A. Fabricate units to be square, rigid, and free of dents or distortion, with edges flat. 

1. Weld metal members together to form rigid, one-piece structures.  Grind, fill, and dress 
welds to produce smooth, flush, exposed surfaces in which welds are not visible after 
final finishing is completed. 

2. Ease exposed metal edges unless hemmed and ground smooth. 

B. Assemble units in shop to greatest extent practical, to minimize field assembly.  Disassemble 
units only to extent necessary for shipping and handling limitations.  Clearly mark units for 
reassembly and coordinated installation. 
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2.5 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. Class I, Color Anodic Finish:  AA-M12C22A42/A44 complying with AAMA 611. 

1. Color:  Medium bronze. 

2.6 STAINLESS-STEEL FINISHES 

A. Directional Satin Finish:  No. 4. 

B. Reflective, Directional Polish:  No. 7 finish. 

1. Grain Direction:  Parallel to long dimension of member. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install telephone specialties at locations shown and according to manufacturer's written 
instructions.  Provide clips, grounds, backing materials, brackets, anchors, trim, and accessories 
for a complete installation. 

END OF SECTION 101700 
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SECTION 102113 - TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Solid-polymer toilet compartments configured as toilet enclosures, shower screens and 

urinal screens. 

1.2 SUBMITTALS 

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

B. LEED Submittals: 

1. Product Data for Credit MR 4.1 and Credit MR 4.2:  For products having recycled 
content, documentation indicating percentages by weight of postconsumer and 
preconsumer recycled content.  Include statement indicating costs for each product 
having recycled content. 

2. Product Data for Credit EQ 4.4:  For particleboard, documentation indicating that product 
contains no urea formaldehyde. 

C. Shop Drawings:  For toilet compartments and screens.  Include plans, elevations, sections, 
details, and attachments to other work. 

D. Samples for each exposed product and for each color and texture specified. 

E. Product certificates. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84, or another standard acceptable to authorities having jurisdiction, by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  75 or less. 
2. Smoke-Developed Index:  450 or less. 

B. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) and 
Architectural Barriers Act (ABA) Accessibility Guidelines for Buildings and Facilities" and 
ICC/ANSI A117.1 for toilet compartments designated as accessible. 
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PART 2 - PRODUCTS 

2.1 SOLID-POLYMER UNITS 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
1. Accurate Partitions Corporation. 
2. Ampco, Inc. 
3. Bradley Corporation; Mills Partitions. 
4. Comtec Industries/Capitol Partitions. 
5. General Partitions Mfg. Corp. 
6. Global Steel Products Corp. 
7. Hadrian Manufacturing Inc. 
8. Knickerbocker Partition Corporation. 
9. Metpar Corp. 
10. Partition Systems Incorporated of South Carolina. 
11. Rockville Partitions Incorporated. 
12. Santana Products, Inc. 
13. Sanymetal; a Crane Plumbing company. 
14. Weis-Robart Partitions, Inc. 

B. Toilet-Enclosure Style:  Overhead braced. 

C. Shower-Screen Style:  Overhead braced. 

D. Urinal-Screen Style:  Wall hung. 

E. Door, Panel, Screen, and Pilaster Construction:  Solid, high-density polyethylene (HDPE) or 
polypropylene (PP) panel material, not less than 1 inch (25 mm) thick, seamless, with eased 
edges, no-sightline system, and with homogenous color and pattern throughout thickness of 
material. 

1. Integral Hinges:  Configure doors and pilasters to receive integral hinges. 
2. Heat-Sink Strip:  Manufacturer's standard continuous, stainless-steel strip fastened to 

exposed bottom edges of solid-polymer components to prevent burning. 
3. Polymer Panel Finish:  Two colors and patterns in each room. 

a. Color and Pattern:  As selected by Architect from manufacturer's full range. 

F. Pilaster Shoes and Sleeves (Caps):  Manufacturer's standard design; polymer or stainless steel. 

1. Polymer Color and Pattern:  Contrasting with pilaster, as selected by Architect from 
manufacturer's full range. 

G. Urinal-Screen Post:  Manufacturer's standard post design of material matching the thickness and 
construction of pilasters; with shoe and sleeve (cap) matching that on the pilaster. 

H. Brackets (Fittings): 
1. Full-Height (Continuous) Type:  Manufacturer's standard design; polymer. 

a. Polymer Color and Pattern:  Matching panel. 
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2.2 ACCESSORIES 

A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware 
and accessories. 

1. Material:  Stainless steel. 
2. Hinges:  Manufacturer's standard continuous, cam type that swings to a closed or 

partially open position. 
3. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit designed for 

emergency access and with combination rubber-faced door strike and keeper.  Provide 
units that comply with regulatory requirements for accessibility at compartments 
designated as accessible. 

4. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized 
to prevent in-swinging door from hitting compartment-mounted accessories. 

5. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors. 
6. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with 

regulatory requirements for accessibility.  Provide units on both sides of doors at 
compartments designated as accessible. 

B. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 

C. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or 
chrome-plated steel or brass, finished to match the items they are securing, with theft-resistant-
type heads.  Provide sex-type bolts for through-bolt applications.  For concealed anchors, use 
stainless steel, hot-dip galvanized steel, or other rust-resistant, protective-coated steel. 

2.3 FABRICATION 

A. Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters to suit floor conditions.  Provide shoes at pilasters to 
conceal supports and leveling mechanism. 

B. Floor-Anchored Units:  Provide manufacturer's standard corrosion-resistant anchoring 
assemblies with leveling adjustment nuts at pilasters for structural connection to floor.  Provide 
shoes at pilasters to conceal anchorage. 

C. Urinal-Screen Posts:  Provide manufacturer's standard corrosion-resistant anchoring assemblies 
with leveling adjustment at bottoms of posts.  Provide shoes at posts to conceal anchorage. 

D. Door Size and Swings:  Unless otherwise indicated, provide 24-inch- (610-mm-) wide, in-
swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide, out-swinging 
doors with a minimum 32-inch- (813-mm-) wide, clear opening for compartments designated as 
accessible. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, 
straight, level, and plumb.  Secure units in position with manufacturer's recommended 
anchoring devices. 

B. Clearances:  Maximum 1/2 inch (13 mm) between pilasters and panels; 1 inch (25 mm) between 
panels and walls. 

3.2 ADJUSTING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer's 
written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open 
approximately 30 degrees from closed position when unlatched.  Set hinges on out-swinging 
doors to return doors to fully closed position. 

END OF SECTION 102113 
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SECTION 102226 - OPERABLE PARTITIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manually operated, acoustical panel partitions. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design operable panel partitions including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

B. Seismic Performance:  Operable panel partitions shall withstand the effects of earthquake 
motions determined according to SEI/ASCE 7. 

1. The term "withstand" means "the panels will remain in place without separation of any 
parts from the assembly when subjected to the seismic forces specified." 

C. Acoustical Performance:  Provide operable panel partitions tested by a qualified testing agency 
for the following acoustical properties according to test methods indicated: 

1. Sound-Transmission Requirements:  Operable panel partition assembly tested for 
laboratory sound-transmission loss performance according to ASTM E 90, determined by 
ASTM E 413, and rated for not less than the STC indicated. 

2. Acoustical Performance Requirements:  Installed operable panel partition assembly, 
identical to partition tested for STC, tested for NIC according to ASTM E 336, 
determined by ASTM E 413, and rated for 10 dB less than STC value indicated. 

1.3 SUBMITTALS 

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

B. SPIRIT (LEED) Submittals: 

1. Certificates for Credit MR 7:  Chain-of-custody certificates certifying that operable panel 
partitions comply with forest certification requirements.  Include evidence that 
manufacturer is certified for chain of custody by an FSC-accredited certification body. 

2. Product Data for Credit EQ 4.4:  For each composite wood product used in operable 
panel partitions, indicating that product contains no urea formaldehyde. 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 
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1. Indicate storage and operating clearances.  Indicate location and installation requirements 
for hardware and track, blocking, and direction of travel. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

D. Samples:  For each type of exposed material, finish, covering, or facing indicated. 

E. Delegated-Design Submittal:  For operable panel partitions indicated to comply with 
performance requirements, including analysis data and calculations signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate requirements for seismic restraints. 

F. Coordination Drawings:  Reflected ceiling plans, drawn to scale and coordinated with each 
other, based on input from installers of the items involved: 

G. Setting Drawings:  For embedded items and cutouts required in other work, including support-
beam, mounting-hole template. 

H. Seismic Qualification Certificates:  For operable panel partitions, accessories, and components, 
from manufacturer. 

I. Product certificates. 

J. Product test reports. 

K. Field quality-control reports. 

L. Operation and maintenance data. 

M. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Testing Agency Qualifications:  Qualified according to Division 01 Section "Quality 
Requirements" for testing indicated. 

C. Forest Certification:  Fabricate products with wood, wood veneers, and wood-based panel 
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." 

D. Fire-Test-Response Characteristics:  Provide panels with finishes meeting one of the following 
as determined by testing identical products by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction: 

1. Surface-Burning Characteristics:  As determined by testing per ASTM E 84. 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 
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2. Fire Growth Contribution:  Meeting acceptance criteria of local code and authorities 
having jurisdiction when tested according to NFPA 265. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protectively package and sequence panels in order for installation.  Clearly mark packages and 
panels with numbering system used on Shop Drawings.  Do not use permanent markings on 
panels. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of operable panel partitions 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 MATERIALS 

A. Steel Frame:  Steel sheet, manufacturer's standard thickness. 

B. Steel Face/Liner Sheets:  Tension-leveled steel sheet, manufacturer's standard thickness. 

C. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of 
use, corrosion resistance, and finish indicated; manufacturer's standard strengths and thicknesses 
for type of use. 

D. Wood Frame:  Clear, vertical-grain, straight, kiln-dried, fire-retardant-treated wood; of 
manufacturer's standard species. 

E. Gypsum Board:  ASTM C 36/C 36M. 

F. Cement Board:  ASTM C 1288. 

G. Plywood:  DOC PS 1. 

H. Particleboard:  ANSI A208.1, made with binder containing no urea formaldehyde. 

I. Medium-Density Fiberboard:  ANSI A208.2, made with binder containing no urea 
formaldehyde. 
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2.2 OPERABLE ACOUSTICAL PANELS 

A. Operable Acoustical Panels:  Operable acoustical panel partition system, including panels, seals, 
finish facing, suspension system, operators, and accessories. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Hufcor. 
b. Modernfold, Inc.; a DORMA Group Company. 
c. Panelfold Inc. 

B. Panel Operation:  Manually operated, paired panels. 

C. Panel Construction:  Provide top reinforcement as required to support panel from suspension 
components and provide reinforcement for hardware attachment.  Fabricate panels with tight 
hairline joints and concealed fasteners.  Fabricate panels so finished in-place partition is rigid; 
level; plumb; aligned, with tight joints and uniform appearance; and free of bow, warp, twist, 
deformation, and surface and finish irregularities. 

D. Dimensions:  Fabricate operable acoustical panel partitions to form an assembled system of 
dimensions indicated and verified by field measurements. 

E. STC:  Not less than 52. 

F. Panel Closure:  Manufacturer's standard. 

G. Hardware:  Manufacturer's standard as required to operate operable panel partition and 
accessories; with decorative, protective finish. 

2.3 SEALS 

A. General:  Provide types of seals indicated that produce operable panel partitions complying with 
acoustical performance requirements and the following: 

1. Manufacturer's standard seals. 
2. Seals made from materials and in profiles that minimize sound leakage. 
3. Seals fitting tight at contact surfaces and sealing continuously between adjacent panels 

and between operable panel partition perimeter and adjacent surfaces, when operable 
panel partition is extended and closed. 

B. Horizontal Bottom Seals:  PVC-faced, mechanical, retractable, constant-force-contact seal 
exerting uniform constant pressure on floor when extended, ensuring horizontal and vertical 
sealing and resisting panel movement. 

1. Mechanically Operated for Acoustical Panels:  Extension and retraction of bottom seal by 
operating handle or built-in operating mechanism, with operating range not less than 2 
inches (50 mm) between retracted seal and floor finish. 
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2.4 FINISH FACING 

A. General:  Provide finish facings for panels that comply with indicated fire-test-response 
characteristics and that are factory applied to operable panel partitions with appropriate backing, 
using mildew-resistant nonstaining adhesive as recommended by facing manufacturer's written 
instructions. 

1. Color/Pattern:  As selected by Architect from manufacturer's full range. 

B. Carpet Wall Covering:  Manufacturer's standard nonwoven, needle-punched carpet with fibers 
fused to backing, from same dye lot, treated to resist stains. 

C. Cap-Trimmed Edges:  Protective perimeter-edge trim with tight hairline joints concealing edges 
of panel and finish facing. 

D. Trimless Edges:  Fabricate exposed panel edges so finish facing wraps uninterrupted around 
panel, covering edge and resulting in an installed partition with facing visible on vertical panel 
edges, without trim, for minimal sightlines at panel-to-panel joints. 

2.5 SUSPENSION SYSTEMS 

A. Suspension Tracks:  Steel or aluminum with adjustable steel hanger rods for overhead support, 
designed for type of operation, size, and weight of operable panel partition indicated.  Size track 
to support partition operation and storage without damage to suspension system, operable panel 
partitions, or adjacent construction.  Limit track deflection to no more than 0.10 inch (2.54 mm) 
between bracket supports.  Provide a continuous system of track sections and accessories to 
accommodate configuration and layout indicated for partition operation and storage. 

B. Carriers:  Trolley system as required for configuration type, size, and weight of partition and for 
easy operation; with ball-bearing wheels. 

C. Track Intersections, Switches, and Accessories:  As required for type of operation, storage, 
track configuration, and layout indicated for operable panel partitions, and compatible with 
partition assembly specified.  Fabricate track intersections and switches from steel or aluminum. 

1. Multidirectional Switches:  Adjustable switch configuring track into L, T, or 
X intersections and allowing panels to be moved in all pass-through, 90-degree change, 
and cross-over travel direction combinations. 

D. Aluminum Finish:  Mill finish or manufacturer's standard, factory-applied, decorative finish 
unless otherwise indicated. 

E. Steel Finish:  Manufacturer's standard, factory-applied, corrosion-resistant, protective coating 
unless otherwise indicated. 

2.6 ACCESSORIES 

A. Storage Pocket Door:  Full height at end of partition runs to conceal stacked partition; of same 
materials, finish, construction, thickness, and acoustical qualities as panels; complete with 
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operating hardware and acoustical seals at soffit, floor, and jambs.  Hinges in finish to match 
other exposed hardware. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with ASTM E 557 except as otherwise required by operable panel partition 
manufacturer's written installation instructions. 

B. Install operable panel partitions and accessories after other finishing operations, including 
painting, have been completed. 

C. Install panels from marked packages in numbered sequence indicated on Shop Drawings. 

D. Broken, cracked, chipped, deformed, or unmatched panels are not acceptable. 

E. Broken, cracked, deformed, or unmatched gasketing or gasketing with gaps at butted ends is not 
acceptable. 

3.2 ADJUSTING 

A. Adjust operable panel partitions to operate smoothly, without warping or binding.  Lubricate 
hardware and other moving parts. 

B. Adjust storage pocket doors to operate smoothly and easily, without binding or warping.  Check 
and readjust operating hardware.  Confirm that latches and locks engage accurately and securely 
without forcing or binding. 

3.3 FIELD QUALITY CONTROL 

A. Light-Leakage Test:  Illuminate one side of partition installation and observe vertical joints and 
top and bottom seals for voids; adjust partitions for acceptable fit. 

B. NIC Testing:  Owner will engage a qualified testing agency to perform tests and inspections. 

C. Testing Methodology:  Perform testing of installed operable panel partition for noise isolation 
according to ASTM E 336, determined by ASTM E 413, and rated for not less than NIC 
indicated.  Adjust and fit partitions to comply with NIC test method requirements. 

D. Testing Extent:  Testing agency shall randomly select one operable panel partition 
installation(s) for testing. 

E. Repair or replace operable panel partitions that do not comply with requirements. 

F. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of repaired, replaced, or additional work with specified requirements. 



TASS COMPLEX  CAMP WILLIAMS 
 

OPERABLE PARTITIONS 102226 - 7

G. Prepare test and inspection reports. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain operable panel partitions. 

END OF SECTION 329300 
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Public-use washroom accessories. 
2. Public-use shower room accessories. 
3. Underlavatory guards. 
4. Custodial accessories. 

1.2 SUBMITTALS 

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

B. Product Schedule: 

1. Identify locations using room designations indicated on Drawings. 
2. Identify products using designations indicated on Drawings. 

PART 2 - PRODUCTS 

2.1 PUBLIC-USE WASHROOM  AND SHOWER ROOM ACCESSORIES 

A. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to 
compliance with requirements, provide the named product or a comparable product by one of 
the following: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 
5. General Accessory Manufacturing Co. (GAMCO). 

B. Mirror Unit:  (MIRR 1) 

1. Basis-of-Design Product:   Bobrick B165 
2. Frame:  Stainless-steel channel. 
3. Size:  24” x 36”. 
4. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 
a. Wall bracket of galvanized steel, equipped with concealed locking devices 

requiring a special tool to remove. 
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C. Mirror Unit with Shelf:  (MIRR 2) 

1. Basis-of-Design Product:   Bobrick B166 
2. Frame:  Stainless-steel channel. 
3. Size:  24” x 36”. 
4. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 
a. Wall bracket of galvanized steel, equipped with concealed locking devices 

requiring a special tool to remove. 

D. Combination Paper Towel (Roll) Dispenser and Waste Receptacle:  (PTWR) 

1. Basis-of-Design Product:  Bobrick B39619. 
2. Description:  Pull force to actuate delivery of paper rolls in preset lengths per stroke. 
3. Mounting:  Surface mounted. 
4. Waste Receptacle Minimum Capacity:  12 gallon. 
5. Material and Finish:  Stainless steel, No. 4 finish (satin). 
6. Liner:  Reusable vinyl liner  
7. Lockset:  Tumbler type. 

E. Paper Towel (Roll) Dispenser:  (PT) 

1. Basis-of-Design Product:  Bobrick B2860. 
2. Description:  Pull force to actuate delivery of paper rolls in preset lengths per stroke. 
3. Mounting:  Surface mounted. 
4. Material and Finish:  Stainless steel, No. 4 finish (satin). 
5. Lockset:  Tumbler type. 

F. Grab Bar:  GB-18, 36, 42, 48, 54 

1. Basis-of-Design Product:  Bobrick B-5806 
2. Mounting:  Flanges with concealed fasteners. 
3. Material:  Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish:  Smooth, No. 4, satin finish. 

4. Outside Diameter:  1-1/4 inches (32 mm). 
5. Configuration and Length:  As indicated on Drawings. 

G. Grab Bar:  GB-3030 

1. Basis-of-Design Product:  Bobrick B-5861 
2. Mounting:  Flanges with concealed fasteners. 
3. Material:  Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish:  Smooth, No. 4, satin finish. 

4. Outside Diameter:  1-1/4 inches (32 mm). 
5. Configuration and Length:  24” x 36”. 

 



TASS COMPLEX  CAMP WILLIAMS 
 

TOILET, BATH, AND LAUNDRY ACCESSORIES 102800 - 3

 

H. Folding Shower Seat:  (SS-ADA) 

1. Basis-of-Design Product:  Bobrick B-5181 
2. Configuration:  L-shaped seat, designed for wheelchair access, reversible.. 
3. Mounting Mechanism:  Stainless steel, No. 4 finish (satin). 

I. Toilet Tissue (Roll) Dispenser:  (TP 1) 

1. Basis-of-Design Product:  Bobrick B-2888. 
2. Description:  Double-roll dispenser. 
3. Mounting:  Surface mounted. 
4. Material and Finish:  Stainless steel, No. 4 finish (satin). 

J. Liquid-Soap Dispenser:   SD 

1. Basis-of-Design Product:  Bobrick B-5050 
2. Description:  Designed for dispensing soap in liquid or lotion form. 
3. Mounting:  Vertically oriented, surface mounted. 
4. Capacity:  50 fluid oz. 
5. Materials:   
6. Lockset:  Tumbler type. 
7. Refill Indicator:  Window type. 

K. Vendor:  FND 

1. Basis-of-Design Product:  Bobrick B-2800 25 
2. Type:  Sanitary napkin and tampon. 
3. Mounting:  Surface mounted. 
4. Operation:  Single coin (25 cents). 
5. Exposed Material and Finish:  Stainless steel, No. 4 finish (satin)  
6. Lockset:  Tumbler type with separate lock and key for coin box. 

L. Sanitary-Napkin Disposal Unit:   (ND) 

1. Basis-of-Design Product:  Bobrick B254. 
2. Mounting:  Surface mounted. 
3. Door or Cover:  Self-closing disposal-opening cover. 
4. Receptacle:  Removable. 
5. Material and Finish:  Stainless steel, No. 4 finish (satin). 

M. Mop and Broom Holder:  (M&B) 

1. Basis-of-Design Product:  Bobrick B-223 
2. Description:  Unit with holders. 
3. Length:  36 inches (914 mm). 
4. Mop/Broom Holders:  Four, spring-loaded, rubber hat, cam type. 

a. Shelf:  Not less than nominal 0.05-inch- (1.3-mm-) thick stainless steel. 
b. Rod:  Approximately 1/4-inch- (6-mm-) diameter stainless steel. 
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N. Shower Curtain Rod:  (SR) 

1. Basis-of-Design Product:  Bobrick B-6047x36 
2. Description:  1-1/4-inch (32-mm) OD; fabricated from nominal 0.05-inch- (1.3-mm-) 

thick stainless steel. 
3. Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 

O. Shower Curtain Rod:  (RH) 

1. Basis-of-Design Product:  Bobrick B-671 
2. Description:  Single Robe Hook. 
3. Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 

P. Shower Curtain Rod:  (SR) 

1. Basis-of-Design Product:  Bobrick B-6047x36 
2. Description:  1-1/4-inch (32-mm) OD; fabricated from nominal 0.05-inch- (1.3-mm-) 

thick stainless steel. 
3. Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 

Q. Shelf:  (SHLF 18) 

1. Basis-of-Design Product:  Bobrick B-296 
2. Description:  6” x 18” stainless steel shelf. 
3. Mounting:  Stainless-steel brackets designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 

R. Shelf:  (SHLF 24) 

1. Basis-of-Design Product:  Bobrick B-298 
2. Description:  8” x 24” stainless steel shelf. 
3. Mounting:  Stainless-steel brackets designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 

S. Shelf:  (SHLF ADA) 

1. Basis-of-Design Product:  Bobrick B-287 
2. Description:  Folding stainless steel shelf. 
3. Mounting:  Stainless-steel brackets designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 

T. Shelf:  (HOOKS) 

1. Basis-of-Design Product:  Bobrick B-232 x 60 
2. Description:  Hook strip. 
3. Mounting:  Stainless-steel brackets designed for exposed fasteners. 
4. Finish:  No. 4 (satin). 
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2.2 FABRICATION 

A. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  
Provide minimum of six keys to Owner's representative. 

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. 

END OF SECTION 102800 
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SECTION 104413 - FIRE EXTINGUISHER CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fire protection cabinets for fire extinguishers. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and 
attachments to other work. 

C. Samples:  For each exposed product and for each color and texture specified. 

D. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 

B. Coordinate sizes and locations of fire protection cabinets with wall depths. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 

B. Stainless-Steel Sheet:  ASTM A 666, Type 304. 

C. Tempered Break Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 1.5 mm 
thick. 

2.2 FIRE PROTECTION CABINET  

A. Cabinet Type:  Suitable for fire extinguisher. 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Larsen's 
Manufacturing Company, B 2409-6R; or a comparable product by one of the approved 
manufacturers: 
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a. Fire End & Croker Corporation;. 
b. J. L. Industries, Inc., a division of Activar Construction Products Group;. 
c. Kidde Residential and Commercial Division, Subsidiary of Kidde plc;. 
d. Modern Metal Products, Division of Technico Inc.;. 
e. Moon-American;. 
f. Potter Roemer LLC;. 
g. Watrous Division, American Specialties, Inc.;. 

C. Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of 
trim indicated; with one-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge (backbend).  
Provide where walls are of insufficient depth for recessed cabinets but are of sufficient depth to 
accommodate semirecessed cabinet installation. 
1. Rolled-Edge Trim:  4-inch (102-mm) backbend depth. 

D. Cabinet Trim Material:  Stainless-steel sheet. 

E. Door Material:  Stainless-steel sheet. 

F. Door Style:  Fully glazed panel with frame. 

G. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated. 

H. Accessories: 

1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to 
fire protection cabinet, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or baked-enamel finish. 

2. Break-Glass Strike:  Manufacturer's standard metal strike, complete with chain and 
mounting clip, secured to cabinet. 

3. Door Lock:  Cam lock that allows door to be opened during emergency by pulling 
sharply on door handle. 

2.3 FABRICATION 

A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, door, 
and hardware to suit cabinet type, trim style, and door style indicated.  Miter and weld joints 
and grind smooth. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine walls and partitions for suitable framing depth and blocking where semirecessed 
cabinets will be installed and prepare recesses as required by type and size of cabinet and trim 
style. 

B. Install fire protection cabinets in locations and at mounting heights indicated  
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C. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb. 

D. Identification:  Apply vinyl lettering at locations indicated. 

E. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral 
locking devices operate properly. 

F. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

END OF SECTION 104413 
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SECTION 105113 - METAL LOCKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. All-welded, athletic metal lockers. 

B. See Division 04 Section "" for furring, blocking, and shims required for installing metal lockers 
and concealed within other construction before metal locker installation. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Show sloping tops filler panels recess trim and other accessories. 
2. Include locker identification system. 

C. Samples:  For each exposed finish. 

D. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Accessibility Requirements: 

1. Provide not less than 1 shelf located no higher than 48 inches (1219 mm) above the floor 
for forward reach. 

2. Provide hardware that does not require tight grasping, pinching, or twisting of the wrist, 
and that operates with a force of not more than 5 lbf (22.2 N). 

1.4 COORDINATION 

A. Coordinate size and location of concrete masonry bases for metal lockers. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal lockers that fail in materials or workmanship, excluding finish, 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Structural failures. 
b. Faulty operation of latches and other door hardware. 

2. Damage from deliberate destruction and vandalism is excluded. 
3. Warranty Period for All-Welded Metal Lockers:  10 years from date of Substantial 

Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  The design for each metal locker specified is based on the product 
named.  Subject to compliance with requirements, provide Vanguard Locker System by Penco 
Products inc. or a comparable product by one of the other manufacturers specified. 

1. Art Metal Products, Div. of Fort Knox Storage Co. 
2. DeBourgh Mfg. Co.; Lockers. 
3. List Industries Inc.; Lockers. 
4. Lyon Workspace Products; Lockers. 
5. Republic Storage Systems Company; All-Welded Ventilated Lockers. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008, Commercial Steel (CS) Type B, suitable for exposed 
applications. 

B. Fasteners:  Zinc- or nickel-plated steel, slotless-type exposed bolt heads, and self-locking nuts 
or lock washers for nuts on moving parts. 

C. Anchors:  Select material, type, size, and finish required for secure anchorage to each substrate. 

1. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of 
exterior walls and elsewhere as required for corrosion resistance. 

2. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 

2.3 FABRICATION 

A. General:  Fabricate metal lockers square, rigid, and without warp; with metal faces flat and free 
of dents or distortion.  Make exposed metal edges free of sharp edges and burrs, and safe to 
touch. 

1. Form body panels, doors, shelves, and accessories from one-piece steel sheet, unless 
otherwise indicated. 

2. Provide fasteners, filler plates, supports, clips, and closures as required for a complete 
installation. 

B. Unit Principle:  Fabricate each metal locker with an individual frame; individual top, bottom, 
and back; and common intermediate uprights separating compartments. 
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C. All-Welded Construction:  Factory preassemble metal lockers by welding all joints, seams, and 
connections, with no bolts, nuts, screws, or rivets used in assembly of main locker groups.  
Factory weld main locker groups into one-piece structures.  Grind exposed welds flush. 

D. Hooks:  Manufacturer's standard ball-pointed type, aluminum or steel; zinc plated. 

E. Identification Plates:  Manufacturer's standard etched, embossed, or stamped aluminum plates; 
with numbers and letters at least 3/8 inch (9 mm) high. 

F. Continuous Sloping Tops:  Fabricated in lengths as long as practicable, without visible fasteners 
at splice locations; finished to match lockers. Sloped top corner fillers, mitered. 

G. Recess Trim:  Fabricated with minimum 2-1/2-inch (64-mm) face width and in lengths as long 
as practicable; finished to match lockers. 

H. Filler Panels:  Fabricated in an unequal leg angle shape; finished to match lockers.  Provide slip 
joint filler angle formed to receive filler panel. 

I. Finished End Panels:  Designed for concealing unused penetrations and fasteners, except for 
perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match lockers. 

2.4 STEEL SHEET FINISHES 

A. Baked-Enamel Finish:  Immediately after cleaning, pretreating, and phosphatizing, apply 
manufacturer's standard thermosetting baked-enamel finish.  Comply with paint manufacturer's 
written instructions for application, baking, and minimum dry film thickness. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install level, plumb, and true; shim as required, using concealed shims. 

1. Anchor locker runs at ends and at intervals recommended by manufacturer, but not more 
than 36 inches (910 mm) o.c.  Install anchors through backup reinforcing plates, 
channels, or blocking as required to prevent metal distortion, using concealed fasteners. 

2. Anchor single rows of metal lockers to walls near top and bottom of lockers of lockers 
and to masonry base. 

B. All-Welded Metal Lockers:  Connect groups of all-welded metal lockers together with standard 
fasteners, with no exposed fasteners on face frames. 

C. Equipment and Accessories:  Fit exposed connections of trim, fillers, and closures accurately 
together to form tight, hairline joints, with concealed fasteners and splice plates. 

1. Attach hooks with at least two fasteners. 
2. Attach door locks on doors using security-type fasteners. 
3. Identification Plates:  Attach plates to each locker door, near top, centered, with at least 

two aluminum rivets. 
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4. Attach recess trim to recessed metal lockers with concealed clips. 
5. Attach filler panels with concealed fasteners. 
6. Attach sloping top units to metal lockers, with closures at exposed ends. 
7. Attach boxed end panels with concealed fasteners to conceal exposed ends of 

nonrecessed metal lockers. 
8. Attach finished end panels with fasteners only at perimeter to conceal exposed ends of 

nonrecessed metal lockers. 

D. Clean, lubricate, and adjust hardware.  Adjust doors and latches to operate easily without 
binding. 

END OF SECTION 105113 
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SECTION 115213 - PROJECTION SCREENS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manually operated projection screens. 
2. Electrically operated projection screens and controls. 

B. Related Sections: 
1. Division 26 Sections for electrical service and connections including device boxes for 

switches and conduit, where required, for low-voltage control wiring. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  For projection screens.  Show layouts and types of projection screens.  Include 
the following: 

1. For electrically operated projection screens and controls: 

a. Location of screen centerline relative to ends of screen case. 
b. Location of wiring connections. 
c. Location of seams in viewing surfaces. 
d. Anchorage details. 
e. Wiring diagrams. 

PART 2 - PRODUCTS 

2.1 MANUALLY OPERATED PROJECTION SCREENS 

A. General:  Manufacturer's standard spring-roller-operated units, consisting of case, screen, 
mounting accessories, and other components necessary for a complete installation. 

1. Tab Tensioning:  Provide units that have a durable low-stretch cord, such as braided 
polyester, on each side of screen connected to edge of screen by tabs to pull screen flat 
horizontally. 

B. Surface-Mounted, Metal-Encased, Manually Operated Screens:  Units designed and fabricated 
for surface mounting on wall or ceiling, fabricated from formed-steel sheet or from aluminum 
extrusions; with flat back design and vinyl covering or baked-enamel finish. 

PROJECTION SCREENS 115213 - 1
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2.2 WALL-MOUNT MANUAL CLASSROOM SCREENS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following 
products as manufactured by Da-Lite Screen Company, Model C, 116” x 87”, or a comparable 
product by one of the approved manufacturers: 

a. Bretford, Inc. 
b. Draper Inc. 
c. Stewart Filmscreen Corporation. 

2.3 CEILING RECESSED ELECTRIC SCREEN (Classroom A1061) 

A. Suspended, Electrically Operated Screens with Automatic Ceiling Closure:  Motor-in-roller or 
end-mounted motor units with bottom of case composed of two panels: one panel designed to 
open and close automatically, the other removable or openable for access to interior of case 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide the following 
products as manufactured by Da-Lite Screen Company, Model Professional Electrol, 24’ x 12’, 
or a comparable product by one of the approved manufacturers:  

1. BEI Audio-Visual Products; Laminar XL. 
2. Da-Lite Screen Company; Cosmopolitan Electrol. 
3. Draper Inc.; Premier or Silhouette/Series V. 
4. Stewart Filmscreen Corporation. 

2.4 WALL-MOUNT EXPOSED ELECTRIC SCREEN (Drill Floor A1037) 

A. Surface-Mounted, Metal-Encased, Electrically Operated Screens:  Motor-in-roller or end-
mounted motor units designed and fabricated for surface mounting on wall or ceiling, fabricated 
from formed-steel sheet or from aluminum extrusions; with flat back design and vinyl covering 
or baked-enamel finish. 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide the following 
products as manufactured by Da-Lite Screen Company, Model Professional Electrol, 24’ x 18’, 
or a comparable product by one of the approved manufacturers:  
1. BEI Audio-Visual Products; Laminar XL. 
2. Da-Lite Screen Company; Cosmopolitan Electrol. 
3. Draper Inc.; Premier or Silhouette/Series V. 
4. Stewart Filmscreen Corporation; Model A ElectriScreen. 

2.5 ELECTRICALLY OPERATED PROJECTION SCREENS 

A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting 
accessories, and other components necessary for a complete installation. 

1. Controls:  Remote, three-position control switch. 

a. Provide cover plates for switches. 

PROJECTION SCREENS 115213 - 2
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b. Provide key-operated, power-supply switch. 
c. Provide two infrared remote controls for each screen. 
d. Provide additional three-position switch in AV Room A2019. 

2. End-Mounted Motor:  Instant-reversing, gear-drive motor with permanently lubricated 
ball bearings, automatic thermal-overload protection, preset limit switches, and positive-
stop action to prevent coasting. 

3. Tab Tensioning:  Provide units that have a durable low-stretch cord, such as braided 
polyester, on each side of screen connected to edge of screen by tabs to pull screen flat 
horizontally. 

2.6 FRONT-PROJECTION SCREEN MATERIAL 

A. Matte-White Viewing Surface:  Peak gain not less than 0.9, and gain not less than 0.8 at an 
angle of 50 degrees from the axis of the screen surface. 

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. BEI Audio-Visual Products; Matte White. 
b. Bretford, Inc.; Matte White. 
c. Da-Lite Screen Company; Da-Mat or Matte White. 
d. Draper Inc.; Fiberglass Matte White, Panamax, AT1200 or M1300. 

B. Seamless Construction:  Provide screens, in sizes indicated, without seams. 

C. Edge Treatment:  Black masking borders. 

D. Size of Viewing Surface:  72 by 96 inches (1828 by 2438 mm) or as indicated. 

PART 3 - EXECUTION 

3.1 FRONT-PROJECTION SCREEN INSTALLATION 

A. Install front-projection screens at locations indicated to comply with screen manufacturer's 
written instructions. 

B. Install front-projection screens with screen cases in position and in relation to adjoining 
construction indicated.  Securely anchor to supporting substrate in a manner that produces a 
smoothly operating screen with vertical edges plumb and viewing surface flat when screen is 
lowered. 

1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's 
written instructions. 

a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and 
in gypsum board partitions where unenclosed wiring method may be used.  Use 
UL-listed plenum cable in environmental air spaces, including plenum ceilings.  
Conceal raceway and cables except in unfinished spaces. 
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2. Test electrically operated units to verify that screen controls, limit switches, closures, and 
other operating components are in optimum functioning condition. 

END OF SECTION 115213 
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SECTION 111300 - LOADING DOCK EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Dock bumpers. 

B. See Division 05 Section "Metal Fabrications" for loading dock platform edge channels. 

C. See Division 26 Sections for electrical wiring and connections for loading dock equipment. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

1. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's 
place of business to Project site. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM 36/A 36M. 
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B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from steel plate complying with 
ASTM A 572/A 572M, Grade 55 (380). 

C. Steel Tubing:  ASTM A 500, cold formed. 

D. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 

E. Wood:  DOC PS 20 dimension lumber, select structural grade, kiln dried. 

F. Pressure-Treated Wood:  DOC PS 20 dimension lumber, select structural grade, kiln dried, and 
pressure treated with waterborne preservatives to comply with AWPA C2. 

G. Steel and Iron Hardware:  Hot-dip galvanized according to ASTM A 153/A 153M. 

2.3 DOCK BUMPERS 

A. Available Manufacturers: 

1. American Floor Products Company, Inc. 
2. Beacon Industries, Inc. 
3. Chalfant Dock Equipment. 
4. Durable Corporation. 
5. Ellis Industries, Inc. 
6. Flexon, Inc. 
7. Hugger Dock Equipment Company. 
8. Kelley Company, Inc.; a United Dominion Company. 
9. Marnan Products, Inc. 
10. Pawling Corporation. 
11. Pioneer Loading Dock Equipment. 
12. R. C. Musson Rubber Co. 
13. Rite-Hite Corporation. 
14. Serco; a United Dominion Company. 
15. Super Seal Mfg. Ltd. 
16. Superior Bumper Products Inc. 
17. Tennessee Mat Company, Inc. 
18. Vestil Manufacturing. 

B. Laminated-Tread Bumpers:  Fabricated from multiple, uniformly thick plies cut from fabric-
reinforced rubber tires.  Laminate plies under pressure on not less than two 3/4-inch- (19-mm-) 
diameter, steel supporting rods that are welded at one end to 1/4-inch- (6-mm-) thick, structural-
steel end angle and secured with a nut and angle at the other end.  Fabricate angles with 
predrilled anchor holes and sized to provide not less than 1 inch (25 mm) of tread plies 
extending beyond the face of closure angles. 

C. Anchorage Devices:  Hot-dip galvanized. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Dock Bumpers:  Attach dock bumpers to face of loading dock in a manner that complies with 
requirements indicated for spacing, arrangement, and position relative to top of platform and 
anchorage. 

1. Welded Attachment:  Plug-weld anchor holes in contact with steel inserts and fillet weld 
at other locations. 

2. Bolted Attachment:  Attach dock bumpers to preset anchor bolts embedded in concrete or 
to cast-in-place inserts or threaded studs welded to embedded-steel plates or angles.  If 
preset anchor bolts, cast-in-place inserts, or threaded studs welded to embedded-steel 
plates or angles are not provided, attach dock bumpers by drilling and anchoring with 
expansion anchors and bolts. 

END OF SECTION 111300 
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SECTION 122116 - VERTICAL LOUVER BLINDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Vertical louver blinds, PVC vanes with fabric vane insert. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Show fabrication and installation details for vertical louver blinds. 

C. Samples:  For each exposed finish. 

D. Product certificates. 

E. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Provide vertical louver blinds with the fire-test-response 
characteristics indicated, as determined by testing identical products per test method indicated 
below by UL or another testing and inspecting agency acceptable to authorities having 
jurisdiction.  Identify materials with appropriate markings of applicable testing and inspecting 
agency. 

1. Flame-Resistance Ratings:  Passes NFPA 701. 

B. Product Standard:  Provide vertical louver blinds complying with WCSC A 100.1. 

C. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver vertical louver blinds in factory packages, marked with manufacturer and product name, 
and location of installation using same designations indicated on Drawings and in a window 
treatment schedule. 
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PART 2 - PRODUCTS 

2.1 VERTICAL LOUVER BLINDS, PVC VANES WITH FABRIC VANE INSERTS  

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Curved Embossed 
Vinyl Blinds with Fabric Inserts by Levelor Corp. or a comparable product by one of the 
following: 
1. Hunter Douglas. 

B. Rail System:  Headrail. 

1. Rails:  Manufacturer's standard; long edges returned or rolled; channel-shaped, enclosing 
operating mechanisms. 

a. Color:  As selected by Architect from manufacturer's standard color range. 
b. Anodized aluminum, clear anodized. 

C. Vanes:  Lead-free, UV-stabilized, permanently flexible, extruded PVC that will not crack or 
yellow; with not less than 3/8-inch (9.5-mm) overlap when vanes are rotated fully closed.  
Provide integrally colored, opaque vane with clear grooves for holding fabric insert. 

1. Nominal Vane Width:  3-1/2 inches (89 mm). 
2. Fabric Insert:  Manufacturer's standard; stain and fade resistant. 

D. Vane Directional Control:  Manual. 

E. Traversing Control:  Manual. 

F. Draw and Stack Position:  One way, controls and stack left. 

G. Cord-Tensioner Mounting:  Sill. 

H. Valance:  One vane insert; with dust cover.  Fabric vane insert matching vanes. 

I. Mounting:  Ceiling mounting, Wall extension brackets. 

J. Stack Release:  Permitting stacked vanes to be moved away from stacking position for total 
access to glazed opening. 

K. Fabric Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range. 

2.2 VERTICAL LOUVER BLINDS, FABRIC VANES 

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

1. Hunter Douglas;. 
2. Levolor, a Newell Rubbermaid Company;. 
3. Silent Gliss USA, Inc.;. 
4. Solar Shading Systems;. 
5. Springs Window Fashions Division, Inc.;. 
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2.3 VERTICAL LOUVER BLIND FABRICATION 

A. Product Description:  Vertical louver blind consisting of equally spaced, synchronized vanes 
and rail system with self-aligning carrier mechanisms, carriers, traverse and vane directional 
mechanisms and controls, and installation hardware. 

B. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials. 

1. Louver Directional and Traversing Control Mechanisms:  With permanently lubricated 
moving parts. 

C. Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as follows: 

1. Blind Units Installed between (inside) Jambs:  Width equal to 1/4 inch (6 mm) per side or 
1/2 inch (13 mm) total less than jamb-to-jamb dimension of opening in which each blind 
is installed.  Length equal to 1/4 inch (6 mm), plus or minus 1/8 inch (3.1 mm), less than 
head-to-sill dimension of opening in which each blind is installed. 

2. Blind Units Installed outside Jambs:  Width and length as indicated, with terminations 
between blinds of end-to-end installations at centerlines of mullion or other defined 
vertical separations between openings. 

D. Installation Brackets:  Designed for easy removal and reinstallation of blind, for supporting 
headrail, valance, and operating hardware, and for hardware position and blind mounting 
method indicated. 

E. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to blind hardware and adjoining construction; type designed for securing to 
supporting substrate; and supporting blinds and accessories under conditions of normal use. 

F. Color-Coated Finish:  For metal components exposed to view, unless anodized or plated finish 
is indicated.  Apply manufacturer's standard baked finish complying with manufacturer's written 
instructions for surface preparation including pretreatment, application, baking, and minimum 
dry film thickness. 

G. Component Color:  Provide cords and exposed-to-view metal and plastic matching or 
coordinating with vane color, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, and other conditions affecting 
performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Install vertical louver blinds level and plumb and aligned with adjacent units according to 
manufacturer's written instructions, and located so exterior vane edges in any position are not 
closer than 2 inches (51 mm) to interior face of glass.  Install intermediate support as required to 
prevent deflection in headrail.  Allow clearances between adjacent blinds and for operating 
glazed opening's operation hardware, if any. 

B. Flush Mounted:  Install vertical louver blinds with vane edges flush with finish face of opening 
when vanes are tilted open. 

C. Jamb Mounted:  Install headrail flush with face of opening jamb and head. 

D. Head Mounted:  Install headrail on face of opening head. 

E. Recessed:  Install headrail concealed within blind pocket. 

F. Connections:  Connect motorized operators to building electrical system. 

G. Adjust vertical louver blinds to operate smoothly, easily, safely and free of binding or 
malfunction throughout entire operational range. 

H. Clean vertical louver blind surfaces after installation, according to manufacturer's written 
instructions. 

END OF SECTION 122116 
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SECTION 124813 - ENTRANCE FLOOR MATS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Entrance mats in recessed frames. 

1.2 SUBMITTALS 

A. Product Data:  For each type of floor mat and frame. 

B. Shop Drawings:  Show the following: 

1. Items penetrating floor mats and frames. 
2. Divisions between mat sections. 
3. Perimeter floor moldings. 
4. Custom Graphics:  Scale drawing indicating colors. 

C. Samples:  For each floor mat and frame member. 

D. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Accessibility Requirements:  Provide installed floor mats that comply with Section 4.5 in the 
U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities 
Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)" and Sections 302 
and 303 in ICC A117.1. 

PART 2 - PRODUCTS 

2.1 ENTRANCE MATS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide ARDEN 
Architectural Specialties, Inc., M-650 or a comparable product by one of the following: 
1. American Floor Products Company, Inc. 
2. Balco, Inc. 
3. Cactus Mat Mfg. Co. 
4. Consolidated Plastics Company, Inc. 
5. C/S Group 
6. Durable Corporation. 
7. Flexco. 
8. Matco International. 
9. Mats, Inc. 
10. Musson, R. C. Rubber Co. 
11. Pawling Corporation; Architectural Products Division. 
12. Sbemco International Inc. 
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13. Tennessee Mat Company, Inc. 
14. Tepromark International, Inc. 
15. U.S. Mat & Rubber Corporation. 

B. Carpet-Type Mats:  Nylon carpet bonded to 1/8- to 1/4-inch- (3- to 6-mm-) thick, flexible vinyl 
backing to form mats 3/8 or 7/16 inch (9.5 or 11 mm) thick with nonraveling edges. 

1. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range. 

C. Recessed Frames: 

1. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6061-T6 or Alloy 6063-T5, 
T6, or T52. 

2.2 FABRICATION 

A. Floor Mats:  Shop fabricate units to greatest extent possible in sizes indicated.  Unless otherwise 
indicated, provide single unit for each mat installation; do not exceed manufacturer's 
recommended maximum sizes for units that are removed for maintenance and cleaning.  Where 
joints in mats are necessary, space symmetrically and away from normal traffic lanes.  Miter 
corner joints in framing elements with hairline joints or provide prefabricated corner units 
without joints. 

B. Recessed Frames:  As indicated, for permanent recessed installation, complete with corner pins 
or reinforcement and anchorage devices. 

1. Fabricate edge-frame members in single lengths or, where frame dimensions exceed 
maximum available lengths, provide minimum number of pieces possible, with hairline 
joints equally spaced and pieces spliced together by straight connecting pins. 

C. Coat surfaces of aluminum frames that will contact cementitious material with manufacturer's 
standard protective coating. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install recessed mat frames to comply with manufacturer's written instructions.  Set mat tops at 
height recommended by manufacturer for most effective cleaning action; coordinate top of mat 
surfaces with bottom of doors that swing across mats to provide clearance between door and 
mat. 

3.2 PROTECTION 

A. After completing frame installation and concrete work, provide temporary filler of plywood or 
fiberboard in recesses and cover frames with plywood protective flooring.  Maintain protection 
until construction traffic has ended and Project is near Substantial Completion. 

END OF SECTION 124813 
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SECTION 140800 - COMMISSIONING OF CONVEYING EQUIPMENT 
 
PART 1 - GENERAL    
 
1.1 SUMMARY 
 

A. Section Includes: 
 

a. System specific commissioning procedures 
 

B. Related Sections: 
 

a. The following sections specify commissioning activities for this project: 
 
01 08 00 – Commissioning General Requirements 

 
b. Selected systems in the following sections are included in the commissioning scope and these 

sections contain start-up, testing and/or commissioning related activities: 
 

14 24 00 Hydraulic Elevators 
 
1.2 DESCRIPTION OF WORK  
 

A. Work includes the completion and documentation of formal commissioning procedures by the 
Contractor on selected equipment and systems as outlined in the sections listed under 1.1 B.  
Commissioning is defined as the process of verifying and documenting that the installation and 
performance of selected building systems meet the specified design criteria and therefore satisfies 
the design intent and the Owner’s operational needs.  The Contractor shall be responsible for 
participation in the commissioning process as outlined herein, and in subsequent sectional 
references and attachments throughout the project documents.  Commissioning procedures shall be 
designed and conducted under the direction of the Commissioning Authority (CA) and coordinated 
by the Commissioning Coordinator (CC). 

 
B. This section contains the system specific commissioning requirements for the systems referenced 

herein. 
 
PART 2 – PRODUCTS 
 
2.1 Documentation requirements for the systems to be commissioned are specified in Section 010800, 

Part 2 - Products 
 
PART 3 – EXECUTION 
 
3.1 Execution of  the commissioning process for the systems to be commissioned is specified Section 

010800, Part 3 - Execution 
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SCHEDULE A – Systems Readiness Checklists and Document Tracking 
 
System Readiness Checklists (SRC) are included in this Schedule.  The Contractor responsible for delivery of each of these systems shall be 
responsible for completion of the SRC.  The SRCs included within this Schedule are Preliminary versions and are representative of what 
will be included in the final Commissioning Plan.  The Contractor is responsible to demonstrate the proper operation of all installed systems 
and the final SRCs may contain additional requirements to document these demonstrations.  In no case shall the checklists require 
performance criteria more stringent than specified by the Project Documents. 
 
The following Table - A identifies the SRCs that are included within this Schedule.  Listed as subcategories below each system are the 
documents that will be required to be submitted as part of the system start-up activities.  This documentation includes installation, start-up, 
static tests, pressure tests, cleaning, flushing, disinfecting, certifications and other miscellaneous checklists.  This table shall be used as a 
document tracking mechanism by the CA and CC for the process of submittal, review and approval of installation and start-up documents 
and SRCs.  The table shall be included in the start-up plan. 
 
Table - A: System Summary and Documentation Tracking 

A B C D E F G 
System Description 
 

Documents Required 

Responsible 
Contractor 

Proposed 
Document 
Received 

O
K

Completed 
Document 
Received 

O
K

Notes 

       
Hydraulic elevators       
Manufacturer Start-up Documentation       

System Readiness Checklist  CA Provided     
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A

Key: 
 

. System description for each system commissioned.  A System Readiness Checklist is included for each commissioned system.  The 
subcategories include required documentation to be submitted with the SRC. 

B. Contractor responsible for installation, startup, testing and submittal of documents for commissioned system.  To be filled in after contract 
award. 

C. Date the proposed documents are received by the CA from the responsible Contractor.  NOTE: These documents shall include, but are not 
limited to, procedures and forms to include such activities as: manufacturer’s installation and start-up, pressure testing, TAB, cleaning, flushing 
and disinfection.  The SRC is provided by the CA. 

D. Indicates that CA has received and approved proposed installation and start-up documentation. 
E. Date the completed documents are received by the CA from the responsible Contractor. 
F. Indicates that CA has received and approved completed documentation. 
G. Notes on status of forms, irregularities and rework needed. 
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Hydraulic Elevator 
System Readiness Checklist (Draft Version) 
 
Installation: 
� Applicable checklist items per ASME A17.1 and A17.2 
 
Start-Up: 
� Commissioning Authority has been notified for witness of start-up. 
� Hydraulic piping pressure testing complete. 
� Motor operation and rotation verified. 
� Internal controls and safeties verified operational. 
� External controls verified operational. 
 
Readiness: 
� Manufacturer’s installation procedures were followed. 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed and signed copy 

of all manufacturer’s checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Equipment and systems are labeled per project documents. 
� Equipment not painted at factory has been painted with a finish coat of paint (no primer). 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all the requirements of the Project Documents within this 
section.  Completion of the items on this checklist does not release the Contractor from their contractual 
obligation to complete all the work as detailed within the entire specification section.  
 
Sign-Off: 

Team Member Print Name/Co. Initial Date 
Installing Contractor:    

Commissioning Agent:    
General Contractor:    
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SCHEDULE B – Functional Performance Tests 
 
Functional Performance Tests 
 
1 The preliminary versions of the Functional Performance Test and Verification Outline sheets 

contained in this Schedule define the individual systems to be tested and Contractor responsibilities 
based on the specific method of commissioning.  These preliminary Functional Performance Test 
and Verification Outline sheets represent information available at the time of commissioning 
specification development.  The final versions may be somewhat different and will be included 
within the Commissioning Plan as presented at the initial commissioning coordination meeting. 

 
2 The methods of functional performance test and verification are listed in Table 1 of this Schedule.  

The Contractor will be responsible for supporting the testing activity as indicated.  This may include 
developing the test plan and functional  performance test forms for approval by the Commissioning 
Authority, performing testing to be witnessed by the CA or providing support during functional 
performance testing conducted by the CA or their sub-Authority. 

 
3 Contract documents state that the Contractor is responsible to demonstrate that all systems comply 

with contract requirements and meet the project design intent.  The scope of testing outlined in the 
following Functional Performance Test and Verification Outline sheets in this Schedule represent 
the minimum expected level of testing to be performed during commissioning.  The contractor shall 
be required to conduct and document any tests as necessary to prove all systems comply with the 
design intent. If systems fail the initial tests additional testing may be required. 

 
4 The following Test Summary Table identifies the functional tests that will be conducted on this 

project.  This table will be used as a document tracking mechanism for the process of submittal and 
review of contractor provided testing documentation. 

 
5 The contractor is responsible for submitting proposed functional test documentation to the 

Commissioning Authority for review and approval at least one month prior to these activities.  It is 
the Contractor’s responsibility to notify the Commissioning Authority in advance of the scheduled 
activity, testing or startup date.  A minimum of 5 working days advance notification is required.    If 
the CA is not notified in advance of a scheduled start-up or testing activity, the start-up or testing 
shall be rescheduled and repeated to the satisfaction of the CA. 

 
6 The “Responsible Contractor” column of the table will be completed during the Initial 

Commissioning Coordination Meeting by assigning an individual Contractor responsible for the 
activities associated with each system based on what contractor provided that system. 
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Table – B: Functional Test Summary Table 

A B C D E F G 
 Responsible 

Contractor 
Proposed 

Test Forms 
Received 

O
K

Testing 
Complete 

O 
K 

Notes 

Hydraulic Elevators       
       
       
       
       
 
Summary Table Key: 
 

A. System description for each system commissioned. 
B. Contractor responsible for providing testing.  To be filled in after contract award. 
C. Date the proposed test forms are received by the CA from the responsible Contractor (if applicable). 
D. Indicates that CA has received and approved the proposed test forms. 
E. Date(s) testing was performed by contractor. 
F. Indicates that Commissioning Coordinator has witnessed and approved the testing and received all completed test forms. 
G. Notes on status of forms, irregularities and rework needed. 
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Table 1 – Functional Test and Verification Methods 
 
Test Method A – Contractor Written and Conducted with CA Oversight 
 
The test plan and test data sheets are developed by the contractor responsible for the system and 
submitted to the CA for approval.  These can be the system manufacturer’s stock test forms if 
appropriate.  The CA will assist contractor in development of test forms if requested to do so.  
After the CA has approved the test plan and data sheets, the contractor will conduct the tests per 
the plan, document results and submit completed test forms to the CA.   
 
The CA will do one or a combination of the following to verify testing: 
 

1. The CA will witness all or portions of the tests during contractor testing. 
2. The CA will re-conduct the functional tests on all or portions of the systems using the 

same test plan and data sheets. 
3. The contractor will be required to duplicate some of the testing by demonstrating a 

percentage of the system as selected and witnessed by the CA.   
 

If inconsistencies are found to exceed the stated failure rate, the contractor will be asked to 
correct the problems and re-conduct the entire functional test and verification. 

 
Test Method B – CA Written and Conducted, Contractor Supports 
 
The test plan and test data sheets are developed by the CA.  After the CA has received the pre-
functional checklists and other start-up documentation, the CA will conduct the tests per the plan, 
document results and notify contractor of any issues found.  The contractor will support the CA 
during testing, including but not limited to: scheduling, sequencing and adequate time for CA 
testing, on-site support during testing, testing instruments and equipment, setting up trend logs, 
providing access to equipment (including lifts), providing access to control systems both on-site 
and via remote dial-up. 

 
Test Method C – CA Written, Contractor Conducts 
 
The test plan and test data sheets are developed by the CA.  The CA will turn over the test plan 
and test data sheets to the contractor.  After the CA has received the pre-functional checklists and 
start-up documentation, the contractor will conduct the tests on all or a sample portion of the 
systems as directed by the CA.  The contractor will support the CA during testing, including but 
not limited to: scheduling and sequencing and adequate time for CA testing, on-site support 
during testing, testing instruments and equipment, setting up trend logs, providing access to 
equipment (including lifts), providing access to control systems both on-site and via remote dial-
up. 
 
The CA will do one or a combination of the following to verify testing: 
 

1. The CA will witness all or portions of the tests during contractor testing. 
2. The CA will re-conduct the functional tests on all or portions of the systems using the 

same test plan and data sheets. 
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Hydraulic Elevators 
Functional Test and Verification Outline 

 
 
The testing outlined below represents the minimum expected level of testing to be performed during 
commissioning.  The contractor shall be required to conduct and document any tests as necessary to prove 
all systems comply with the design intent.  Table 1 in Schedule - B details the various methods of 
accomplishing functional testing. 
 
Testing: 
 

Test 
Method 

Plan & Data 
Sheets By: 

Conducted By: Demonstration 
Percentage 

CA Will Sample 
or Witness 

A.1 Contractor Contractor/CA N/A 100% 
 
Functional Tests: 
 
1) Hydraulic Elevators  

a) Hall-call and Car-call buttons light and remain light until call has been fulfilled. 
b) Car Control Station 
c) Emergency Communication System 
d) Firefighters Two-Way Telephone Communication Service 
e) Car Position Indicator 
f) Hall Push-Button Stations 
g) Hall Lanterns 
h) Hall Annunciator 
i) Corridor Call stations Pictograph Signs 
j) Leveling Tolerance 
k) Testing as required and recommended by ASME A17.1. 
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SCHEDULE C – Project Closeout 
 
Contractor Project Closeout Checklists are included in this Schedule.  The Contractor responsible for the 
delivery of each of the listed systems shall be responsible for completion of a Project Closeout Checklist for 
that system.  The checklists included within this Schedule are preliminary versions and are only 
representative of what shall be included in the final Commissioning Plan.  The Contractor is responsible to 
demonstrate compliance with all closeout requirements and the final checklists may contain additional 
requirements to document this compliance.  In no case shall the checklists require performance criteria more 
stringent than specified by the Project Documents except as noted below regarding developing training 
plans. 
 
Training Plans 
 
For all Owner instruction, the Contractor shall submit a training plan for each section identified below for 
review and approval by the Commissioning Coordinator and the Owner.  Training shall not proceed without 
approval of the training plan.  A sample training plan is included following the sample Project Closeout 
Checklist.  The training plan must contain the following as a minimum: 
 

1. Attendee sign-off sheet. 
2. Required training hours specified in the project documents. 
3. Detailed list of subject to be covered and durations. 
4. Qualifications of training provider. 
5. Training schedule including duration of each training session. 
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Table – C: Project Closeout System Summary Table 

A B C D E F G H I 
System Description Responsible 

Contractor 
Proposed 
Agenda 

Received 

O
K

Training 
Performed 

 

O 
K 

Closeout 
Form 

Received 

O
K

Notes 

Hydraulic Elevator         
         
         
         
         
 
Summary Table Key: 
 

A. System description for each system commissioned. 
B. Contractor responsible for providing project closeout and training.  To be filled in after contract award. 
C. Date the proposed training agenda is received by the Commissioning Coordinator from the responsible Contractor. 
D. Indicates that Commissioning Coordinator has received and approved the proposed training agenda. 
E. Date the training was performed and witnessed by the Commissioning Coordinator 
F. Indicates that Commissioning Coordinator has witnessed and approved the training provided. 
G. Date the completed Contractor Closeout Checklists are received by the Commissioning Coordinator from the responsible Contractor. 
H. Indicates that Commissioning Coordinator has received and approved completed Contractor Closeout Checklists. 
I. Notes on status of forms, irregularities and rework needed. 

COMMISSIONING OF CONVEYING EQUIPMENT 140800-10 
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Contractor Closeout Checklist (preliminary version) 
System:      

 
Instructions: 
Contractor shall complete all specified items as listed on the following checklist and return the signed checklist to the Commissioning Coordinator prior 
to substantial completion.  In addition, the Contractor may be required to demonstrate compliance with specified criteria on-site, as deemed appropriate 
by the Commissioning Coordinator or Commissioning Authority.  
 
Project Closeout Checklist: 
 
Instruction: 
� Owner instruction is complete per project documents. 
 
Warranty and Spares: 
� Warranty has been provided with operations and maintenance manuals. 
� All spares have been submitted to owner and receipt of materials signed. 
 
Documentation: 
� O&M Manuals are complete and submitted. 
� As-built drawings, material list, technical literature, list of recommend spare parts, system description, and sequence of operation have been updated 

and included in the O&M manuals.  
 
Final Acceptance: 
� Final performance testing completed and system accepted by owner, CC and CA. 
� Building IAQ flush out completed and accepted by owner, CC and CA. 
 
Please note: This checklist is not intended to represent all the requirements of the Project Documents within this section.  Completion of the items on this 
checklist does not release the Contractor from their contractual obligation to complete all the work as detailed within the entire specification section.  
 
Sign-Off: 

Team Member Print Name/Co. Initial Date 
Installing Contractor:   

General Contractor CC:   

COMMISSIONING OF CONVEYING EQUIPMENT 140800-11 
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Operation and Maintenance Training Agenda 

 
 
Equipment / System:  
 
Date of Training:  ___________________________ 
 
Instruction:   
  SECTION 1 Filled out by the project owner and  
 Commissioning Agent (CA) and the form transmitted to the  
 responsible contractor. 

SECTION 2 Company responsible for training will be indicated, the contractor is to fill in the remainder of the section. 
SECTION 3 The contractor responsible for training fill in this section and return to the project owner and CA for review and approval. 

 
SECTION 1 – Audience and General Scope  

 
Description 

Check all  
that applies 

Intended Audience  
Facility Manager  
Facility Engineer  

Facility Technician  
Project Manager  

Tenant  
Other  

General Objectives and scope of training  
Provide an overview of the purpose and operation of equipment, including required 

interactions with trainees. 
 

Provide technical information regarding the purpose, operation and maintenance of 
equipment at an intermediate level expecting that some support from outside 

contractors will be provided as needed. 

 

Provide technical information regarding the purpose, operation, troubleshooting and 
maintenance of equipment at a detailed level expecting that most operational and 

maintenance, service and repair will be conducted by trainees. 

 

  
  
Use blank spaces to describe additional/other objectives for the training session as needed. 
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SECTION 2 – Trainers/Instructors 

Company Trainer Position/Qualifications 
   
   
   
   
 
 
SECTION 3 – Agenda and Training Topics 

Description Indicate 
covered 

items 

Duration 
(min.) 

Trainer Completed 

General purpose of the equipment/system (design intent).     
Review of drawings and schematics.     
Review start-up, loading, operation, unloading, shut-down, 
occupied/unoccupied operation, seasonal change-over 
procedures as applicable. 

    

Review unitary (packaged) controls, programming, 
troubleshooting, alarms, and manual operation procedures as 
applicable. 

    

System interface with other systems – fire alarm, emergency 
power system, and other systems as applicable. 

    

Energy conservation strategies as applicable.     
System/equipment troubleshooting methods, procedures, error 
messages as applicable. 

    

Service, maintenance, preventive maintenance procedures.     
Spare parts provided and suggested.     
Special requirements to maintain warranty.     
Special procedures related to tenant interface with the system.     
Health and/or safety issues as applicable.     
     
     
     

Total training time:  
Use blank spaces to fill in any additional/other subjects covered. 

COMMISSIONING OF CONVEYING EQUIPMENT 140800-13 
Functional Tests Copyright © Welsh Commissioning Group, Inc 2006 



TASS COMPLEX  CAMP WILLIAMS 
  
SECTION 3 – Continued 

Training Methods Description Check all  
that applies 

Use of O&M manuals.  
Use of as-built drawings, plans and/or schematics.  
Discussion/lecture.  
Site demonstration of equipment operation.  
Written handouts.  
Manufacturer training manuals.  
Video presentation.  
Question and answer session.  
Training session to be taped for owner’s future reference and training requirements.  
  
  
  
  
Use blank spaces to fill in any additional/other methods to be used. 
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Training Session Attendee Roster 
 
 
Equipment / Session: _________________________ 
 
Training Date:      _________________________ 
 
 

Attendees Organization 
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4.

PART 4 - Sample Documents 
 

1 Sample functional test procedures and data forms are provided in this section to demonstrate the rigor of the process, test procedures and 
documentation that will be required from the contractor.  These forms and procedures will be amended, augmented and updated in the final 
commissioning plan based on the final project documents, addendums and submittal information.  This sample section does not contain all 
functional test procedures and data forms that are required to be executed by the contractor.  Schedule - B of Part 3 provides a full list of the 
functional tests that will be required to be executed by the contract Table of Contents: 

 
Test 

# 
Test Name Procedure Overview 

  Hydraulic Elevator 
 Capacity and 

Level Tolerance 
Operate elevator and verify stopping at levels within specified tolerances at each floor. 

 Shunt Trip Verify fire alarm connection to shunt trip by simulating fire alarm. 
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Hydraulic Elevator 
 
Preparation: 
 

1. All start-up activities are complete, system is adjusted and operating correctly. 
 
Equipment: 
 

1. Floor tolerance gauge, ¼” thick or specified floor level tolerance. 
2. Dead weight or operators equaling elevator capacity. 
3. Wood block 
4. Radios 

 
Hydraulic Elevator 

Elevator Call 
 
Procedures: 
 

1. Send the elevator car to another floor as needed. 
2. At each floor, press one of the elevator call buttons.  This will be one button for the lower and upper floors.  This will be repeated at each 

intermediate floor for up and down. 
3. Verify the call button lights, the external arrow is appropriately lighted, floor numbers are displayed in progression, the car arrives, the doors 

open and the audible signal sounds. 
4. Enter cab, verify internal floor indicator matches floor, no floor selections lit. 
5. At intermediate levels, first press a floor button in the opposite direction of the original call direction.  Then press the button for the next 

level in the original call direction.  For top and bottom floors, press next floor up or down only. 
6. Verify the car responds by going to the floor in the original call direction, then goes to the call in the opposite direction. 
7. Verify car stops and appropriate floor, audio signal sounds and floor indication is correct. 
8. Repeat steps 1-7 for each floor. 
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Test 14240.1 Data Sheet 

Floor:        
Going Up:        
UP Call button lights when depressed.        
External directional arrow indicates down, floor number decrements as 
car comes down 

       

Car arrives, doors open, audible signal sounds        
Cab indicator displays correct floor.        
Next floor up button lights when depressed        
Internal direction arrow indicates up        
Car goes to next floor up, doors open, audible signal sounds, cab 
indicator displays correct floor 

       

Doors close, car goes two floors down, doors open, audible signal 
sounds, cab indicates correct floor. 

       

        
Going Down:        
DOWN Call button lights when depressed.        
External directional arrow indicates up, floor number increments as car 
comes up. 

       

Car arrives, doors open, audible signal sounds        
Cab indicator displays correct floor.        
Next floor down button lights when depressed        
Internal direction arrow indicates down        
Car goes to next floor down, doors open, audible signal sounds, cab 
indicator displays correct floor 

       

Doors close, car goes two floors up, doors open, audible signal sounds, 
cab indicates correct floor. 

       

        
 
Sign-Off: 

Team Member Print Name/Co. Initial Date  Team Member Print Name/Co. Date Initial 
Testing Contractor:   Owner Witness:    

TE Witness:   CA Witness:    
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Hydraulic Elevator 

Elevator Capacity and Level Tolerance 
 
Procedures: 
 

1. Load the elevator car with weight equaling the elevator capacity. 
2. Command the elevator car to each floor going from a lower floor to the test floor. 
3. Verify cab moves to requested floor smoothly and quietly. 
4. At each floor, measure the threshold offset between the car and the structure and verify the offset is below the specified tolerance (1/4”). 
5. Repeat steps 2 and 3 going from an upper floor to the test floor. 
6. Unload the car and repeat steps 2-4 with the car unloaded (1 to 2 persons in car). 
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Test 14240.2 Data Sheet 
 
Elevator Capacity:  
Fully Loaded Weight:  
Unloaded Weight:  
  
 

Floor:        
Fully Loaded Going Up:        
Cab moves to floor smoothly, quietly        
Measured offset        
Offset within tolerance        
        
Fully Loaded Going Down:        
Cab moves to floor smoothly, quietly        
Measured offset        
Offset within tolerance        
        
Unloaded Going Up:        
Cab moves to floor smoothly, quietly        
Measured offset        
Offset within tolerance        
        
Unloaded Going Down:        
Cab moves to floor smoothly, quietly        
Measured offset        
Offset within tolerance        
        
 
Sign-Off: 

Team Member Print Name/Co. Initial Date  Team Member Print Name/Co. Date Initial 
Testing Contractor:   Owner Witness:    

TE Witness:   CA Witness:    
 
 
END OF SECTION 140800 
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SECTION 142400 - HYDRAULIC ELEVATORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes a hydraulic passenger and service elevators. 

B. Division 31 Section "Earth Moving" for disposition of excavated material from cylinder well 
hole. 

C. See Division 09 Section "Carpeting" for finish flooring in elevator cars. 

1.2 SUBMITTALS 

A. Product Data:  Include capacities, sizes, performances, operations, safety features, finishes, and 
similar information. 

B. Shop Drawings:  Show plans, elevations, sections, and large-scale details indicating service at 
each landing, machine room layout, coordination with building structure, relationships with 
other construction, and locations of equipment and signals.  Indicate variations from specified 
requirements, maximum dynamic and static loads imposed on building structure at points of 
support, and maximum and average power demands. 

C. Samples:  For exposed finishes. 

D. Manufacturer Certificates:  Signed by elevator manufacturer certifying that hoistway, pit, and 
machine room layout and dimensions, as shown on Drawings, and electrical service, as shown 
and specified, are adequate for elevator system being provided. 

E. Operation and maintenance data. 

F. Inspection and Acceptance Certificates and Operating Permits:  As required by authorities 
having jurisdiction for normal, unrestricted elevator use. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with ASME A17.1 and elevator design requirements for 
earthquake loads in ASCE 7. 

1. Effective peak velocity acceleration (Av) for Project's location is greater than or equal to 
0.20 (seismic risk zones 3 and 4). 

2. Design earthquake spectral response acceleration, short period (Sds). 

B. Accessibility Requirements:  Comply with Section 4.10 in the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)." 407 in ICC A117.1. 

HYDRAULIC ELEVATORS 142400 - 1
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1.4 WARRANTY 

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair, restore, or replace defective elevator work within specified warranty period. 

1. Warranty Period:  One year from date of Substantial Completion. 

1.5 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Beginning at Substantial Completion, provide one year's full 
maintenance service by skilled employees of elevator Installer.  Include monthly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper elevator operation at rated speed and capacity. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Fujitec America, Inc. 
2. KONE Inc. 
3. Otis Elevator Co. 
4. Schindler Elevator Corp. 
5. ThyssenKrupp Elevator. 

2.2 SYSTEMS AND COMPONENTS 

A. General:  Provide manufacturer's standard elevator systems, including standard components 
published by manufacturer as included in standard preengineered elevator systems and as 
required for complete system. 

B. Pump Units:  Positive-displacement type with a maximum of 10 percent variation between no 
load and full load and with minimum pulsations.  Provide either of the following: 

1. Pump mounted on oil tank with vibration isolation mounts.  Enclose pump in prime-
painted steel enclosure lined with 1-inch- (25-mm-) thick, glass-fiber insulation board. 

2. Submersible pump, suspended inside oil tank from vibration isolation mounts. 
3. Provide motor with wye-delta or solid-state starting. 

C. Hydraulic Silencers:  Provide hydraulic silencer containing pulsation-absorbing material in a 
blowout-proof housing at pump unit. 

D. Hydraulic Fluid:  Nontoxic, readily biodegradable, fire-resistant fluid made from vegetable oil 
with antioxidant, anticorrosive, antifoaming, and metal-passivating additives.  Hydraulic fluid is 
approved by elevator manufacturer for use with elevator equipment. 

HYDRAULIC ELEVATORS 142400 - 2



TASS COMPLEX  CAMP WILLIAMS 
 

1. Product:  Subject to compliance with requirements, provide "Hydro Safe" by Hydro Safe 
Oil Division, Inc. 

E. Protective Cylinder Casing:  PVC or HDPE pipe casing complying with ASME A17.1, of 
sufficient size to provide not less than 1-inch (25-mm) clearance from cylinder and extending 
above pit floor.  Provide means to monitor casing effectiveness to comply with ASME A17.1. 

F. Guides:  Provide either roller guides or sliding guides at top and bottom of car and 
counterweight frames.  If sliding guides are used, provide guide-rail lubricators or polymer-
coated, nonlubricated guides. 

2.3 OPERATION SYSTEMS 

A. General:  Provide manufacturer's standard microprocessor operation system for each elevator as 
required to provide type of operation system indicated. 

B. Single-Car Auxiliary Operations: 

1. Standby Power Operation:  On activation of standby power, car is returned to a 
designated floor and parked with doors open.  Car can be manually put in service on 
standby power, either for return operation or for regular operation, by switches in control 
panel located at main lobby. 

2. Standby-Powered Lowering:  On activation of standby power, car is lowered to the 
lowest floor, opens its doors, and shuts down. 

3. Battery-Powered Lowering:  When power fails, car is lowered to the lowest floor, opens 
its doors, and shuts down.  System includes rechargeable battery and automatic 
recharging system. 

2.4 DOOR REOPENING DEVICES 

A. Infrared Array:  Provide door reopening devices with uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance.  Interruption of 
one or more of the light beams shall cause doors to stop and reopen. 

B. Nudging Feature:  After car doors are prevented from closing for predetermined adjustable time, 
a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy. 

2.5 FINISH MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, commercial steel, Type B, exposed. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, commercial steel, Type B, pickled. 

C. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304. 

D. Stainless-Steel Bars:  ASTM A 276, Type 304. 

E. Stainless-Steel Tubing:  ASTM A 554, Grade MT 304. 
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F. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063. 

G. Plastic Laminate:  High-pressure type complying with NEMA LD 3, Type HGS or HGL. 

2.6 CAR ENCLOSURES 

A. General:  Provide enameled-steel car enclosures to receive removable wall panels, with car roof, 
access doors, power door operators, and ventilation. 

1. Provide standard railings complying with ASME A17.1 on car tops where required by 
ASME A17.1. 

2. Plastic-Laminate Wall Panels:  Plastic laminate adhesively applied to manufacturer's 
standard core with manufacturer's standard protective edge trim.  Plastic-laminate color, 
texture, and pattern as selected by Architect from elevator manufacturer's full range. 

3. Stainless-Steel Doors:  Flush, hollow-metal construction. 
4. Sills:  Extruded aluminum, with grooved surface, 1/4 inch (6.4 mm) thick. 
5. Luminous Ceiling:  Fluorescent light fixtures and ceiling panels of translucent acrylic or 

other permanent rigid plastic. 

2.7 HOISTWAY ENTRANCES 

A. General:  Provide manufacturer's standard horizontal-sliding, door-and-frame hoistway 
entrances complete with track systems, hardware, sills, and accessories. 

1. Where gypsum board wall construction is indicated, provide self-supporting frames with 
reinforced head sections. 

B. Materials and Fabrication:  Provide manufacturer's standards, but not less than the following: 
1. Stainless-Steel Frames:  Formed from stainless-steel sheet. 
2. Stainless-Steel Doors:  Flush, hollow-metal construction. 
3. Sills:  Extruded aluminum, with grooved surface, 1/4 inch (6.4 mm) thick. 
4. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C 1107. 

2.8 SIGNAL EQUIPMENT 

A. General:  Provide hall-call and car-call buttons that light when activated and remain lit until call 
has been fulfilled.  Fabricate lighted elements with long-life incandescent lamps and acrylic or 
other permanent, nonyellowing translucent plastic diffusers or LEDs. 

B. Car Control Stations:  Provide manufacturer's standard car control stations.  Mount in return 
panel adjacent to car door, unless otherwise indicated. 

C. Emergency Communication System:  Provide system that complies with ASME A17.1 and the 
U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities 
Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)." On activation, 
system dials preprogrammed number of monitoring station and identifies elevator location to 
monitoring station.  System provides two-way voice communication without using a handset 
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and provides visible signals that indicate when system has been activated and when monitoring 
station has responded.  System is contained in flush-mounted cabinet, with identification, 
instructions for use, and battery backup power supply. 

D. Firefighters' Two-Way Telephone Communication Service:  Provide flush-mounted cabinet 
with telephone jack in each car and required conductors in traveling cable for firefighters' two-
way telephone communication service specified in Division 28 Section "Fire Detection and 
Alarm." 

E. Hall Push-Button Stations:  Provide hall push-button stations at each landing as indicated. 

F. Hall Annunciator:  With each hall lantern, provide audible signals indicating car arrival and 
direction of travel.  Signals sound once for up and twice for down. 

G. Corridor Call Station Pictograph Signs:  Provide signs matching hall push-button stations, with 
text and graphics as required by authorities having jurisdiction. 

2.9 ELEVATORS 

A. Elevator Description: 
1. Elevator Number:  1. 
2. Type:  Holeless, beside-the-car, single-acting, single cylinder. 
3. Rated Load:  4500 lb (2043 kg). 
4. Freight Loading Class for Service Elevators:  Class A. 
5. Rated Speed:  125 fpm (0.64 m/s). 
6. Operation System:  Single automatic operation. 
7. Auxiliary Operations: 

a. Standby power operation. 
b. Standby-powered lowering. 
c. Battery-powered lowering. 
d. Automatic dispatching of loaded car. 
e. Nuisance call cancel. 

8. Car Enclosures: 

a. Inside Width:  68 inches (1727 mm) from side wall to side wall. 
b. Inside Depth:  93 inches (2362 mm) from back wall to front wall (return panels). 
c. Inside Height:  100 inches (2540 mm) to underside of ceiling. 
d. Front Walls (Return Panels):  Satin stainless steel, No. 4 finish with integral car 

door frames. 
e. Car Fixtures:  Satin stainless steel, No. 4 finish. 
f. Side and Rear Wall Panels:  Enameled steel. 
g. Door Faces (Interior):  Satin stainless steel, No. 4 finish. 
h. Handrails:  1-1/2 inches (38 mm) round satin stainless steel, No. 4 finish, at sides 

and rear of car. 
i. Floor prepared to receive carpet (specified in Division 09 Section "Sheet 

Carpeting"). 

9. Hoistway Entrances: 
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a. Width:  48 inches (1219 mm). 
b. Height:  96 inches (2438 mm). 
c. Type:  Two-speed side sliding. 
d. Fire-Protection Rating:  1 hour with 30-minute temperature rise of 450 deg F (250 

deg C). 
e. Frames at First Floor and at Other Floors:  Satin stainless steel, No. 4 finish. 
f. Doors at First Floor and at Other Floors:  Satin stainless steel, No. 4 finish. 

10. Hall Fixtures at First Floor and at Other Floors:  Satin stainless steel, No. 4 finish. 

11. Additional Requirements: 

a. Provide inspection certificate in each car, mounted under acrylic cover with frame 
made from satin stainless steel, No. 4 finish. 

b. Provide blanket hooks in all cars and one complete set(s) of full-height protective 
blankets. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cylinder plumb and accurately centered for elevator car position and travel.  Anchor 
securely in place, supported at pit floor.  Seal between protective casing and pit floor with 4 
inches (100 mm) of nonshrink, nonmetallic grout. 

B. Install cylinder plumb and accurately centered for elevator car position and travel.  Anchor 
securely in place, supported at pit floor and braced at intervals as needed to maintain alignment.  
Anchor cylinder guides at spacing needed to maintain alignment and avoid overstressing guides. 

C. Leveling Tolerance:  1/4 inch (6 mm), up or down, regardless of load and direction of travel. 

D. Set sills flush with finished floor surface at landing.  Fill space under sill solidly with nonshrink, 
nonmetallic grout. 

3.2 FIELD QUALITY CONTROL 

A. Acceptance Testing:  On completion of elevator installation and before permitting use (either 
temporary or permanent) of elevators, perform acceptance tests as required and recommended 
by ASME A17.1 and by governing regulations and agencies. 

3.3 PROTECTION 

A. Temporary Use:  Limit temporary use for construction purposes to one elevator.  Comply with 
the following requirements for elevator used for construction purposes: 

1. Provide car with temporary enclosure, either within finished car or in place of finished 
car, to protect finishes from damage. 
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2. Provide other protective coverings, barriers, devices, signs, and procedures as needed to 
protect elevator and elevator equipment. 

3. Engage elevator Installer to provide full maintenance service. 
4. Engage elevator Installer to restore damaged work, if any, so no evidence remains of 

correction.  Return items that cannot be refinished in the field to the shop, make required 
repairs and refinish entire unit, or provide new units as required. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
operate, adjust, and maintain elevator(s).  Refer to Division 01 Section "Demonstration and 
Training." 

3.5 COMMISSIONING 

A. The equipment and systems referenced in this section are be commissioned per Section 010800 
– Commissioning General Requirements and Section 140800, Commissioning of Conveying 
Equipment.  The contractor has specific responsibilities for scheduling, coordination, startup, 
testing and documentation.  Coordinate all commissioning activities with the Commissioning 
Authority. 

END OF SECTION 142400 
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