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SECTION 011100 - SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 LOCATION OF THE PROJECT 

A. The project is located at 1825 Lost Nation Road, Willoughby, Ohio 44094 

1.2 PROJECT DESCRIPTION 

 The project consists of the following:  

A. General Contract Work Summary 

 1.  Work includes, but is not necessarily limited to the following.  General requirements 
work as specified in Division 1 including submittals, temporary construction 
facilities for general contract work, testing, start-up and commissioning.  

   a.  Excavation, rough grading, engineered fill and seeding.  
   b. Storm sewer and site drainage system, water, etc.  
   c. Pre-engineered laminated wood building, exterior doors and windows, 

masonry, roofing, rough & finish carpentry, insulation & finishes.  
   d. Clean-up of building site.  
   e. Contingency/Discretionary Allowance has been included in the bid proposal 

to be utilized as directed by the Architect for unscheduled work items not 
included on the proposal forms or other changes in the work.  Any portion of 
the allowance not utilized shall be credited to the Owner.  

B. Mechanical Work Summary 

 1.  Work includes, but is not necessarily limited to the following.  General requirements 
work as specified in Division 1 including submittals, temporary construction 
facilities for general contract work, testing, start-up and commissioning.  

   a. General requirements work as specified in Division 1 including submittals; 
temporary construction facilities for work; excavation, backfill, testing; start-
up and commissioning; and project coordination.  

   b. Plumbing piping systems complete, inside of buildings/structures to the limits 
shown.  

   c. Underground sanitary drain, waste and vent systems.  
   d. Floor drains.  
   e. HVAC equipment. 

C. Electrical and Technology Work Summary 

 1. Work includes, but is not necessarily limited to the following.  General requirements 
work as specified in Division 1 including submittals, temporary construction 
facilities for general contract work, testing, start-up and commissioning.  Work is 
primarily electrical, power distribution, conduit and wiring for instrumentation and 
control, conduit and wiring for equipment monitoring and control, providing and 
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maintaining the temporary power system and lighting plus work traditionally 
recognized as electrical construction.  

   a. Electrical site work including demolition, cutting and patching; site 
dewatering; excavation support; compacted backfill and compacted granular 
backfill and site excavation, backfill, and embankment.  

   b. Site safety for Electrical Contract work.  
   c. Electrical services and all associated costs for tie-in, transformer, inspection, 

permitting, etc. as required by utility company.  
   d. Power distribution and panel boards.  
   e. Telephone/Data service conduits and coordination of service.  
   f. Grounding system.  

1.3 SPECIFICATIONS 

A. In general, these Specifications describe the work to be performed by the various trades, 
other than work specifically excluded.  It shall be the responsibility of the Contractor and 
Subcontractors to perform all work incidental to their trade, whether or not specific 
mention is made of each item, unless such incidentals are included under another Item. 

B. It is advised that the Contractor and all Subcontractors familiarize themselves with the 
contents of the complete Specifications, particularly for the trades preceding, following, 
related or adjacent to their work. 

1.4 SEQUENCE OF CONSTRUCTION  
 

A. Description: The Contractor will be responsible to coordinate and schedule the sequence of 
and interface the work with the City of Willoughby.  

1.5 DRAWING SCHEDULE 

A. The work to be done under this Contract is shown on the following Drawings: 
 

Sheet Title Sheet 
No. 

Cover Sheet G0.00 
Drawing Index G0.01 
Life Safety Floor Plans G0.11 
Site General Notes C0.01 
Existing Conditions Plan C1.01 
Site Demolition And Erosion And Sediment Control Plan C1.02 
Site Plan C1.03 
Site Utility Plan C1.04 
Site Grading Plan C1.05 
Detention System Details C1.06 
Detention System Details 
Site Details 
Site Details 
Site Details 

C1.07 
C1.08 
C1.09 
C1.10 

Erosion And Sediment Control Notes C1.11 
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Landscape Plans L1.01 
Landscape Details L1.02 
General Notes S0.1 
General Notes S0.2 
General Notes S0.3 
Foundation Plan S1.1 
Second Floor Plan S1.2 
Roof Plan S1.3 
Foundation Typical Details S2.1 
Foundation Details S2.2 
Composite Steel Details S3.1 
Steel Details S3.1A 
Masonry Typical Details S3.2 
Cold Formed Steel Details S3.4 
Cold Formed Steel Details S3.5 
Floor Sections S3.6 
Floor Sections S3.7 
Roof/Steel Typicals S4.1 
Roof Sections S4.2 
Roof Sections S4.3 
Roof Sections S4.4 
Abbreviations & Symbols A0.01 
Comcheck Sheets A0.02 
Standard Signage A0.04 
Partition Types A0.05 
First Floor Plan A1.01 
Second Floor Plan A1.02 
Reflected Ceiling First Floor Plan A1.03 
Reflected Ceiling Second Floor Plan A1.04 
Roof Plan A1.05 
Exterior Elevations A2.01 
Monument Signage Details A2.02 
Building Sections A3.01 
Building Sections 
Wall Sections 

A3.02 
A3.10 

Wall Sections A3.11 
Wall Sections A3.12 
Wall Sections A3.13 
Wall Sections A3.14 
Enlarged Plans and Details A4.01 
Enlarged Plans and Details A4.02 
Interior Stair Plans and Details A4.03 
Exterior Stair Plans and Details A4.04 
Elevator Plans and Details A4.05 
Plan and Section Details A5.01 
Door Schedule and Details A6.01 
Aluminum Assemblies A6.02 
Aluminum Assembly Details A6.03 
Room Finish Schedule and Specifications I0.01 
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First Floor Finish Plan I1.01 
Second Floor Finish Plan I1.02 
Plumbing Schedules, Notes, and Details P0.01 
Plumbing Specifications P0.02 
First Floor Plumbing Plan P1.01 
Second Floor Plumbing Plan P1.02 
Mechanical Notes, Details, Schedules, Symbols 
Mechanical Specifications 

M0.01 
M0.02 

First Floor Mechanical Plan M1.01 
Second Floor Mechanical Plan M1.02 
Symbol Legend, Notes, Schedules and Details E0.01 
First Floor Lighting Plan E1.01 
Second Floor Lighting Plan E1.02 
First Floor Power and Comm. Plan and Schedules E1.03 
Second Floor Power and Comm. Plan and Schedules 
Electrical Roof Plan 
Site Electrical Power Plan 
Exterior Lighting Plan Elevations 
Electrical Specification 

E1.04 
E1.05 
E1.06 
E1.07 
E1.08 

  
 

END OF SECTION 011100 
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SECTION 011419 – USE OF SITE 

PART 1 - GENERAL 

1.1 GENERAL 

A. The Contractor will be allowed the use of as much of the site designated for the 
improvements as is necessary for his operation. 

1.2 USE OF STREETS 

A. During the progress of the work, the Contractor shall make ample provisions for both 
vehicle and pedestrian traffic on any public street and shall indemnify and save 
harmless the Owner from any expense whatsoever due to their operations over said 
streets.  The Contractor shall also provide free access to all the fire hydrants, water, and 
gas valves located along the line of his work.  Gutters and waterways must be kept open 
or other provisions made for the removal of storm water.  Street intersections may be 
blocked only one-half at a time, and the Contractor shall lay and maintain temporary 
driveways, bridges and crossings, such as in the opinion of the Engineer are necessary 
to reasonably accommodate the public. 

B. In the event of the Contractor's failure to comply with these provisions, the Owner may 
cause the same to be done, and may deduct the cost of such work from any monies due 
the Contractor under this Agreement, but the performance of such work by the Owner 
at its instance shall serve in no way to release the Contractor from his general or 
particular liability for the safety of the public or the work. 

C. The Contractor shall repair at no cost to the Owner, all existing roads, parking areas, 
grassed areas that are damaged due to the execution of his work.  The Contractor shall 
remove daily all mud, soil and debris that may be tracked onto existing streets, drives, 
or walks by his equipment or that of subcontractors or suppliers. 

1.3 CLOSING STREETS TO TRAFFIC 
The Contractor may with the approval of the Engineer, close streets, or parts of streets, 
to vehicular traffic.  The streets are to remain closed as long as the construction work or 
the condition of the finished work requires or as determined by the Engineer.  The 
Engineer shall be the judge of how many streets or parts of streets it is necessary for the 
Contractor to close at any time, and may refuse to permit the closing of additional 
streets to traffic until the majority of the work on the closed streets is completed and 
they are opened to traffic. 

1.4 RIGHTS-OF-WAY 

A. Whenever it is required to perform work within the limits of public or private property 
or in rights-of-way, such work shall be done in conformity with all agreements between 
the Owner and the owners of such.  Care shall be taken to avoid injury to the premises 
entered, which premises shall be left in a neat and orderly condition by the removal of 
rubbish and the grading of surplus materials, and the restoration of said public or 
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private property to the same general conditions as pertained at the time of entry for 
work to be performed under this contract. 

B. The Contractor shall not (except after consent from the proper parties) enter or occupy 
with men, tools or equipment, any land outside the rights-of-way or property of the 
Owner. 

C. When the Contractor performs construction within 10 ft. of a right-of-way or easement 
line, he shall place tall stakes properly identified at points of change in width or 
direction of the right-of-way or easement line and at points along the line so that at least 
two stakes can be seen distinctly from any point on the line. 

1.5 EASEMENTS 

A. Where the work is to be constructed upon easements, such easements will be secured by 
the Owner without cost to the Contractor.  The Contractor shall not enter upon or 
occupy any private property outside of the limits of the easements furnished. 

B. Care shall be taken to avoid injury to the premises entered, which premises shall be left 
in a neat and orderly condition by the removal of rubbish and the grading of surplus 
materials, and the restoration of said public or private property to the same general 
conditions as pertained at the time of entry for work to be performed under this contract. 

1.6 PROTECTING EXISTING BUILDINGS, STRUCTURES AND ROADWAYS 

A. The Contractor shall, at his own expense, shore up and protect any buildings, roadways, 
utilities or other public or private structures which may be encountered or endangered in 
the prosecution of the work, and that may not be otherwise provided for, and he shall 
repair and make good any damages caused to any such property by reason of his 
operations.  All existing fences removed due to the prosecution of the work shall be 
replaced by the Contractor.  No extra payment will be made for said work or material, 
but the cost of this work must be included in the price stipulated for the work to be done 
under this contract. 

1.7 SITE FACILITIES 
 

A. The Contractor shall furnish and place sufficient quantities of portable toilet facilities at 
locations convenient for use by the Contractor's personnel, Subcontractors, the 
Engineer, and the Owner. 

1.8 RESTORATION 

A. The contractor shall restore all areas per the plans and specifications and if not 
specified, at least to the condition existing prior to the start of work.  

END OF SECTION 011419 
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SECTION 011423 - ADDITIONAL WORK, OVERTIME 

PART 1 - GENERAL 

1.1 NIGHT, SUNDAY AND HOLIDAY WORK 

A. No work will be permitted at night, Sunday or legal holidays except as noted on the plans 
or in the case of emergency and then only upon written authorization of the Engineer. 
Where no emergency exists, but the Contractor feels it advantageous to work at night, 
Sunday or legal holidays, the Contractor shall notify the Engineer at least two (2) days in 
advance, requesting written permission.  Any work performed during the absence of the 
Engineer will be done at the Contractor's risk and responsibility and may be subject to 
rejection upon later inspection. 

END OF SECTION 011423 
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SECTION 012100AIA - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 

1. Lump-sum allowances. 
2. Unit-cost allowances. 
3. Contingency allowances. 
4. Testing and inspecting allowances. 

1.3 DEFINITIONS 

A. Allowance is a quantity of work or dollar amount established in lieu of additional 
requirements, used to defer selection of actual materials and equipment to a later date 
when direction will be provided to Contractor. If necessary, additional requirements 
will be issued by Change Order. 

1.4 SELECTION AND PURCHASE 

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

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

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

1.5 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances in the 
form specified for Change Orders. 
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1.6 INFORMATIONAL SUBMITTALS 

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

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

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

1.7 LUMP-SUM ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by 
Owner or selected by Architect under allowance and shall include material, installation, 
and delivery to Project site. 

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

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

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

1.8 UNIT-COST ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by 
Owner or selected by Architect under allowance and shall include freight and delivery 
to Project site. 

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

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

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

A. Allowance shall include cost to Contractor of specific products and materials ordered by 
Owner or selected by Architect under allowance and shall include freight and delivery 
to Project site. 

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

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

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

1.10 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes and 
only by Change Orders that indicate amounts to be charged to the allowance. 

B. Contractor's overhead, profit, and related costs for products and equipment ordered by 
Owner under the contingency allowance are included in the allowance and are not part 
of the Contract Sum. These costs include delivery, installation, insurance, equipment 
rental, and similar costs. 

C. Change Orders authorizing use of funds from the contingency allowance will include 
Contractor's related costs and reasonable overhead and profit. 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to 
Owner by Change Order. 

1.11 TESTING AND INSPECTING ALLOWANCES 

A. Testing and inspecting allowances include the cost of engaging testing agencies, actual 
tests and inspections, and reporting results. 

B. The allowance does not include incidental labor required to assist the testing agency or 
costs for retesting if previous tests and inspections result in failure. The cost for 
incidental labor to assist the testing agency shall be included in the Contract Sum. 

C. Costs of testing and inspection services not required by the Contract Documents are not 
included in the allowance. 
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D. At Project closeout, credit unused amounts remaining in the testing and inspecting 
allowance to Owner by Change Order. 

1.12 ADJUSTMENT OF ALLOWANCES 

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

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

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

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. 

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1: Include the sum of $3,000.00 to purchase and install a Dedication 
Plaque. 

B. Allowance No. 2: Unit-Cost Allowance: Include the sum of $750.00 per thousand for 
buff-colored face brick as specified in Section 042000 "Unit Masonry" and as shown on 
Drawings. 

C. Allowance No. 3: Include an allowance of $80,000 for furniture, fixtures, equipment.   

D. Allowance No. 4: Contingency Allowance: Include a contingency allowance of 
$50,000.00 for use according to Owner's written instructions. 

 

END OF SECTION 012100AIA 09/15 
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SECTION 012300AIA - ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

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

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

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

1.4 PROCEDURES 

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

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
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SECTION 012513 – PRODUCT SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 MATERIALS AND EQUIPMENT 

A. In the specifications and on the Engineer's drawings, are specified and shown certain pieces 
of equipment and materials deemed most suitable for the service anticipated.  This is not 
done to eliminate other equipment and materials equally as good and efficient.  The 
Contractor shall prepare his bid on the particular materials and equipment specified.  
Following the award of the contract, should the Contractor desire to use other equipment 
and materials, he shall submit to the Owner a written request for such change and state the 
advantage to the Owner and the savings or additional cost involved by the proposed 
substitution.  The determination as to whether or not such change will be permitted rests 
with the Owner and the Engineer. 

B. Each major item of equipment shall be inspected by a manufacturer's representative during 
installation and upon completion of the work.  The Contractor shall supply the Engineer 
with a certificate of such inspection. 

END OF SECTION 012513 
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SECTION 013119 - PROJECT MEETINGS 

PART 1 - GENERAL 

1.1 PRECONSTRUCTION MEETING 

A. Prior to the Contractor beginning any work on the project, the Owner will schedule and 
hold a preconstruction meeting to discuss all aspects of the contract work. 

B. The Contractor shall be present and be prepared to comment in detail on all aspects of his 
work. 

C. The Contractor shall bring to the preconstruction meeting a proposed construction progress 
schedule, erosion control plan, quality control program, concrete mix designs, asphalt mix 
designs (JMF), etc.  Approval of each by the Engineer is required prior to the start of any 
work. 

D. Included in the construction progress schedule shall be an implementation sequence of the 
proposed erosion control efforts required by the contract. 

1.2 PROGRESS MEETINGS 

A. Monthly progress meetings will be held at a location to be determined by the Owner on a 
regularly scheduled day mutually convenient to the Owner, Contractor, and Engineer. 

B. The Contractor shall provide an updated construction progress schedule and be prepared to 
comment in detail on all aspects of his work. 

 

END OF SECTION 013119 
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SECTION 013216 – CONSTRUCTION PROGRESS SCHEDULE 

PART 1 - GENERAL 

1.1 PROGRESS SCHEDULE 

A. Immediately after signing the Contract, the General Construction Contractor shall prepare 
a graphic progress schedule, indicating the work to be executed during each month and the 
rate of expected progress to secure completion on the agreed-upon completion date. The 
progress schedule shall be approved by the Engineer and Owner prior to starting work on 
the site.  Copies of such graphic progress charts, upon which has been indicated the actual 
progress, shall be furnished to the Engineer with each requisition for payment. 
  

B. Should the rate of progress fall materially behind the scheduled rate of progress, and unless 
the delay is authorized by the Engineer, each offending Contractor shall furnish additional 
labor, work overtime, or take other necessary means required for completion of the work 
on the scheduled date. No additional compensation beyond the set Contract price shall be 
paid for action taken or overtime expense incurred in maintaining scheduled progress. 

END OF SECTION 013216 
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SECTION 013233 – PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 PROGRESS PHOTOGRAPHS 

A. The General Construction Contractor shall have two (2) color photographs made of the 
project every three (3) weeks it is in progress.  The photographs shall be of such views and 
taken at such times as the Engineer directs. 

B. All photographed work shall be done by a qualified, established, commercial photographer. 
Two (2) glossy prints of each photograph shall be furnished the Engineer and two (2) to the 
Owner.  Prints shall be approximately 7-1/2 in. X 10 in. in size.  Prints shall be inserted in 
transparent sheet protectors provided with punching for a 3-ring binder.  Suitable binders 
shall be provided by the Contractor. 

C. Each photograph shall have a permanent negative title block in the lower right hand corner 
or on the back, approximately 2-1/4 in. wide x 1-3/4 in. high, and stating therein in neat 
lettering: 

 
1. Owner's Name 
2. Contract Description 
3. Contractor's Name 
4. Description of View 
5. Photo No._________, Date_________ 
6. Consulting Engineer 

D. The arrangement of and the information in the title block, shall be subject to the Engineer's 
approval.   The cost for all photographs shall be paid for by the General Construction 
Contractor. 

END OF SECTION 013233  
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SECTION 013323 - SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

PART 1 - GENERAL 

1.1 GENERAL 

A. The Contractor shall submit detailed drawings, acceptable catalog data, specifications and 
material certifications for all equipment and materials specified or required for the proper 
completion of the work. 

B. The intent of these items is to demonstrate compliance with the design concept of the work 
and to provide the detailed information necessary for the fabrication, assembly and 
installation of the work specified.  It is not intended that every detail of all parts of 
manufactured equipment be submitted, however sufficient detail will be required to 
ascertain compliance with the specifications and establish the quality of the equipment 
proposed. 

 
Shop Drawings shall be sufficiently clear and complete to enable the Engineer/Architect 
and Owner to determine that items proposed to be furnished conform to the specifications 
and that items delivered to the site are actually those that have been reviewed. 

C. It is emphasized that the Engineer/Architect's review of Contractor's submitted data is for 
general conformance to the contract drawings and specifications but subject to the detailed 
requirements of drawings and specifications.  Although the Engineer/Architect may review 
submitted data in detail, such review is an effort to discover errors and omissions in 
Contractor's drawings.  The Engineer/Architect's review shall in no way relieve the 
Contractor of his obligation to properly coordinate the work and to Engineer/Architect the 
details of the work in such manner that the purposes and intent of the contract will be 
achieved.  Such review by the Engineer/Architect shall not be construed as placing on him 
or on the Owner any responsibility for the accuracy and for proper fit, functioning or 
performance of any phase of the work included in the contract. 

D. Shop Drawings shall be submitted in proper sequence and with due regard to the time 
required for checking, transmittal and review so as to cause no delay in the work.  The 
Contractor's failure to transmit appropriate submittals to the Engineer/Architect sufficiently 
in advance of the work shall not be grounds for time extension. 

E. The Contractor shall submit Shop Drawings for all fabricated work and for all 
manufactured items required to be furnished in the Contract in accordance with the General 
Provisions and as specified herein.  Shop Drawings shall be submitted in sufficient time to 
allow at least twenty-one (21) calendar days after receipt of the Shop Drawings from the 
Contractor for checking and processing by the Engineer/Architect. 

F. It is the responsibility of each Prime Contractor to furnish to all other Prime Contractors 
and especially the General Construction Contractor reviewed Shop Drawings for guidance 
in interfacing the various trades; i.e.,  sleeves, inserts, anchor bolts, terminations, and space 
requirements. 
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G. No work shall be performed requiring Shop Drawings until same have been reviewed by 
Engineer/Architect. 

H. Accepted and reviewed Shop Drawings shall not be construed as approval of changes from 
Contract plan and specification requirements. 

I. The Engineer/Architect will review the first and second Shop Drawing item submittals at 
no cost to the Contractor.  Review of the third submittal and any subsequent submittal will 
be at the Contractor's expense.  Payment will be deducted from the Contract amount at a 
rate of 2.8 times direct labor cost plus expenses. 

1.2 SUBMITTAL PROCEDURE 

A. All required submissions shall be made to the Engineer/Architect by the Prime 
Contractor(s) only. Any data prepared by subcontractors and suppliers and all 
correspondence originating with subcontractors, suppliers, etc., shall be submitted through 
the Contractor. 

B. Contractor shall review and approve all Shop Drawings prior to submission.  Contractor's 
approval shall constitute a representation to Owner and Engineer/Architect that Contractor 
has either determined and verified all quantities, dimensions, field construction criteria, 
materials, catalog numbers, and similar data or assumes full responsibility for doing so, and 
that Contractor has reviewed or coordinated each Shop Drawing or sample with the 
requirements of the work and the Contract Documents. 

C. Submittal Preparation:  Mark each submittal with a permanent label or page for 
identification.  Provide the following information on the label for proper processing and 
recording of action taken: 

 
1. Location 
2. Project Name 
3. Contract 
4. Name and Address of Engineer/Architect 
5. Name and Address of Contractor 
6. Name and Address of Subcontractor 
7. Name and Address of Supplier 
8. Name of Manufacturer 
9. Number and Title of appropriate Specification Section 
10. Drawing Number and Detail References, as appropriate. 
11. Submittal Sequence or Log Reference Number. 
 

a. Provide a space on the label for the Contractor's review and approval markings 
and a space for the Engineer/Architect's "Action Stamp". 

D. Each Shop Drawing, sample and product data submitted by the Contractor shall have 
affixed to it the following Certification Statement including the Contractor's Company 
name and signed by the Contractor: 
 
Certification Statement:  By this submittal, I hereby represent that I have determined and 
verified all field measurements, field construction criteria, materials, dimensions, catalog 
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numbers and similar data and I have checked and coordinated each item with other 
applicable approved shop drawings and all Contract requirements. 

 
 

                                                     
Signature     Date 

 
                                                                  
Company 

E. Shop Drawings shall be submitted in not less than six (6) copies to the Engineer/Architect 
at the address specified at the Preconstruction Conference.  Single mylar or sepia 
reproducible copies of simple Shop Drawings may be submitted with prior approval of the 
Engineer/Architect. 

F. At the time of each submission, Contractor shall in writing identify any deviations that the 
Shop Drawings or samples may have from the requirements of the Contract Documents. 

G. Drawings shall be clean, legible and shall show necessary working dimensions, 
arrangement, material finish, erection data, and like information needed to define what is to 
be furnished and to establish its suitability for the intended use.  Specifications may be 
required for equipment or materials to establish any characteristics of performance where 
such are pertinent.  Suitable catalog data sheets showing all options and marked with 
complete model numbers may, in certain instances, be sufficient to define the articles 
which it is proposed to furnish. 

H. SAMPLES:  For product which require submittal of samples, furnish samples so as not to 
delay fabrication, allowing the Engineer reasonable time for the consideration of the 
samples submitted.  Properly label samples, indicating the material or product represented, 
its place of origin, the names of the vendor and Contractor and the name of the project for 
which it is intended.  Ship samples prepaid. Accompany samples with pertinent data 
required to judge the quality and acceptability of the sample, such as certified test records 
and, where required for proper evaluation, certified chemical analyses. 

1.3 REVIEW PROCEDURE 

A. Engineer/Architect will review with reasonable promptness all properly submitted Shop 
Drawings.  Such review shall be only for conformance with the design concept of the 
Project and for compliance with the information given in the plans and specifications and 
shall not extend to means, methods, sequences, techniques or procedures of construction or 
to safety precautions or programs incident thereto. 

B. The review of a separate item as such will not constitute the review of the assembly in 
which the item functions.  The Contractor shall submit entire systems as a package. 

C. All Shop Drawings submitted for review shall be stamped with the Engineer/Architect's 
action and associated comments. 

D. Except for submittals for record, information or similar purposes, where action and return 
is required or requested, the Engineer/Architect will review each submittal, mark to 
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indicate action taken, and return accordingly.  Compliance with specified characteristics is 
the Contractor's responsibility. 
 
Action Stamp:  The Engineer/Architect will stamp each submittal with a uniform, self-
explanatory action stamp.  The stamp will be appropriately marked, as follows, to indicate 
the action taken: 

 
1. If Shop Drawings are found to be in general compliance, such review will be 

indicated by marking the first statement. 
2. If only minor notes in reasonable number are needed, the Engineer/Architect will 

make same on all copies and mark the second statement.  Shop Drawings so marked 
need not be resubmitted. 

3. If the submitted Shop Drawings are incomplete or inadequate, the Engineer/Architect 
will mark the third statement, request such additional information as required, and 
explain the reasons for revision.  The Contractor shall be responsible for revisions, 
and/or providing needed information, without undue delay, until such Shop Drawings 
are acceptable.  Shop Drawings marked with No. 3 shall be completed resubmitted. 

4. If the submitted Shop Drawings are not in compliance with the Contract Documents, 
the Engineer/Architect will mark the fourth statement.  The Contractor will be 
responsible to submit a new offering conforming to specific products specified herein 
and/or as directed per review citations. 

E. No submittal requiring a Change Order for either value or substitution or both, will be 
returned until the Change Order is approved or otherwise directed by the Owner. 
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APPLICATION FOR USE OF SUBSTITUTE ITEM 
 

TO:         

PROJECT:           

SPECIFIED ITEM: 

                                                                                                                   

  Page             Paragraph     Description 

 

A. The undersigned requests consideration of the following as a substitute item in accordance with 
Article 6.05 of the General Conditions. 

 
                                                                                                                                                              
 
B. Change in Contract Price (indicate + or -)  $                                                                                  
 
C. Attached data includes product description, specifications, drawings, photographs, references, past 

problems and remedies, and performance and test data adequate for evaluation of the request; 
applicable portions of the data are clearly identified.  For consideration of the attached data as SHOP 
DRAWINGS, submittal shall be in accordance with requirements of Section 013323.  

 
D. Attached data also includes a description of changes to the Contract Documents that the proposed 

substitution will require for its proper installation. 
 
 The undersigned certifies that the following paragraphs, unless modified by attachments are 

correct: 
 
 1. The proposed substitute does not affect dimensions shown on Drawings. 
 
 2. The undersigned will pay for changes to the building design, including engineering 

design, detailing, and construction costs caused by the requested  substitution. 
 
 3. The proposed substitution will have no adverse affect on other contractors, the construction 

schedule, or specified warranty requirements.  (If proposed substitution affects construction 
schedule, indicate below using + or -) 

 
                     CONSECUTIVE CALENDAR DAYS 
 
 4. Maintenance and service parts will be locally available for the proposed substitution. 
 
  The undersigned further states that the function, appearance, and quality of the proposed 

substitution are equivalent or superior to the specified item, and agrees to reimburse the 
OWNER for the charges of the ENGINEER for evaluating this proposed substitute item. 
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E. Signature:                                                                                                                                             
          

 
 Firm:                                                                                                                                                 

        
 
 Address:                                                                                                                                               

           
                                    
                            
 
Telephone:                                                           Date:           
 
Attachments:        
 
   
 
 
 
  
 
For use by ENGINEER: 
 
               Accepted as evidenced by affixed SHOP DRAWING REVIEW stamp. 
               Accepted as evidenced by included CHANGE ORDER. 
               Not accepted as submitted.  See Remarks. 
               Acceptance requires completion of submittal as required for SHOP DRAWINGS. 
               Not accepted.  Do not resubmit. 
 
By:              Date:         
 
 
Remarks:           
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APPLICATION FOR USE OF “OR-EQUAL” ITEM 
 

TO:         

PROJECT:           

SPECIFIED ITEM: 

                                                                                                                   

  Page             Paragraph     Description 

 

A. The undersigned requests consideration of the following as an “or-equal” item in accordance with 
Article 6.05 of the General Conditions. 

 
                                                                                                                                                              
 
B. Change in Contract Price (indicate + or -)  $                                                                                  
 
C. Attached data includes product description, specifications, drawings, photographs, references, past 

problems and remedies, and performance and test data adequate for evaluation of the request; 
applicable portions of the data are clearly identified.  For consideration of the attached data as SHOP 
DRAWINGS, submittal shall be in accordance with requirements of Section 013323.  

 
D. Signature:                                                                                                                                             

          
 
 Firm:                                                                                                                                                 

        
 
 Address:                                                                                                                                               

           
                                    
                            
 
Telephone:                                                           Date:           
 
Attachments:        
 
   
 
 
 
  
 
For use by ENGINEER: 
 
               Accepted as evidenced by affixed SHOP DRAWING REVIEW stamp. 
               Accepted as evidenced by included CHANGE ORDER. 
               Not accepted as submitted.  See Remarks. 
               Acceptance requires completion of submittal as required for SHOP DRAWINGS. 
               Not accepted.  Do not resubmit. 
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By:              Date:         
 
 
 
 
Remarks:           
                                                                                                                                                                              
    
    
    
    
    
    
    
    
    
    
  
  
  
 
    
      

 

END OF SECTION 013323 
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SECTION 014126 - GENERAL REGULATIONS AND PERMITS 

PART 1 - GENERAL 

1.1 REGISTRATION 
 
All Contractors and subcontractors shall be registered with the City of Willoughby Building 
Department.  Contact the Building Department for additional registration information. 
 

1.2 PERMITS 
 
The Contractor shall apply for and pay for all permits from the Owner and/or other authorities 
having jurisdiction. 
 

1.3 ARCHAEOLOGICAL DISCOVERIES 
 
Contractors and subcontractors are required under Ohio Revised Code (O.R.C.) Section 149.53, to 
notify Ohio’s State Historic Preservation Office (SHPO), and to cooperate with that office in 
archaeological and historic surveys and mitigation efforts if such discoveries are uncovered within 
the project area.  
  
Contact: Ohio's State Historic Preservation Office  
Diana Welling, Resource Protection & Review Department Manager  
Phone: 1-614-298-2000  
Email: dwelling@ohiohistory.org   
 
Should archaeological discoveries or other activities delay progress of the work, an adjustment in 
contract time will be made. 

END OF SECTION 014126 

mailto:dwelling@ohiohistory.org
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SECTION 014223 - INDUSTRY STANDARDS 

PART 1 - GENERAL 

1.1 ABBREVIATIONS 

A. Abbreviations, as used, designate the following: 
 

AASHTO  - American Association of State Highway and Transportation   
    Officials 
ACI   - American Concrete Institute 
AIEE   - American Institute of Electrical Engineers 
AISC   - American Institute of Steel Construction 
ANSI   - American National Standards Institute 
ASTM   - American Society of Testing and Materials 
AWWA  - American Water Works Association 
CMS   - Construction and Material Specifications 
NEMA  - National Electrical Manufacturers Association 
ODOT  - Ohio Department of Transportation 
ORC   - Ohio Revised Code 
UL   - Underwriters Laboratories, Inc. 

1.2 REFERENCE TO OTHER SPECIFICATIONS 

A. Where reference is made to specifications such as ASTM, AWWA or AASHTO, the latest 
edition shall be used, unless otherwise noted on the plans or in the specifications. 

1.3 CODES AND STANDARDS 

A. All work provided for by these specifications must be installed according to the provisions 
of the State and local building codes, subject to inspection and acceptance by the State and 
local inspectors. 

END OF SECTION 014223 
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SECTION 014323 – QUALIFICATIONS OF TRADESMEN 

PART 1 - GENERAL 

1.1 CHARACTER OF WORKMEN AND EQUIPMENT 

A. The Contractor shall employ competent and efficient workmen for every kind of work. Any 
person employed on the work who shall refuse or neglect to obey directions of the Owner 
or his representative, or who shall be deemed incompetent or disorderly, or who shall 
commit trespass upon public or private property in the vicinity of the work, shall be 
dismissed when the Owner so orders, and shall not be re-employed unless express 
permission be given by the Owner.  The methods, equipment and appliances used on the 
work and the labor employed shall be such as will produce a satisfactory quality of work, 
and shall be adequate to complete the contract within the specified time limit. 

B. In hiring of employees for the performance of work under this Contract, or any Subcontract 
hereunder, no Contractor or Subcontractor, nor any person acting on behalf of such 
Contractor or Subcontractor, shall, by reason of race, sex, creed or color, discriminate 
against any citizen of the State of Ohio in the work to which the employment relates.  No 
Contractor, Subcontractor, nor any person on his behalf shall, in any manner, discriminate 
against or intimidate any employee hired for the performance of work under this contract 
on account of race, creed, sex or color. 

END OF SECTION 014323 
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SECTION 015100 - TEMPORARY POWER SERVICE 

PART 1 - GENERAL 

1.1 ELECTRICAL POWER 

A. The Contractor shall furnish at his own expense all electrical power which may be required 
for the project.  All temporary lines shall be furnished and installed by the Contractor at his 
own expense in a manner which meets the approval of the Engineer, and shall be removed 
by the Contractor at the completion of the construction. 

END OF SECTION 015100 
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SECTION 015136 - TEMPORARY WATER AND DISTRIBUTION 

PART 1 - GENERAL 

1.1 WATER 

A. The Contractor shall be responsible for an adequate supply of water suitable for his use 
for construction and drinking.  At his own expense, he shall provide and maintain 
adequate supplies and supply lines in such locations and installed in such a manner as 
may be satisfactory to the Engineer. 

END OF SECTION 015136 
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SECTION 015213 - FIELD OFFICES  

PART 1 - GENERAL 

1.1 CONTRACTOR'S OFFICE 
 

Each Contractor shall provide and maintain an office on the site of the work during the 
construction period of the contract, at which he or his authorized agent shall be present at all 
times while the work is in progress. 

 
 
END OF SECTION 015213 
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SECTION 015526 - TEMPORARY TRAFFIC CONTROL DEVICES 

PART 1 - GENERAL 

1.1 BARRICADES, SIGNS AND LIGHTS 

A. The Contractor shall employ watchmen on the work when and as necessary.  The 
Contractor shall erect and maintain such strong and suitable barriers and such lights as will 
effectively prevent the occurrence of any accident to health, limb or property.  Lights shall 
be maintained between the hours of one-half (1/2) hour after sunset and one-half (1/2) hour 
before sunrise. 

B. No manhole, trench, excavation will be left open awaiting connection or removal at a later 
date by the Contractor's forces or others but shall be temporarily backfilled and resurfaced 
if applicable with a temporary pavement passable to traffic at no additional cost to the 
Owner. 

C. In addition to other safety requirements, a minimum of four (4) foot high fence will be 
incorporated around any shaft or manhole or other excavation left open at the end of a day's 
work. 

1.2 MAINTENANCE OF TRAFFIC 

A. The Contractor is required to provide maintenance of traffic in conformance with the Ohio 
Manual of Uniform Traffic Control Devices and Item 614 of the current Construction and 
Material Specifications of the Ohio Department of Transportation. 

B. This work shall include providing suitable and satisfactorily trained and properly attired 
flagmen for use at any location where existing roadway is narrowed to a width of less than 
2 full lanes (18 feet). 

C. The Contractor is also responsible for maintaining local access to all residences and 
businesses along the route of the construction and to provide whatever temporary materials 
are necessary to provide a safe, adequate drive surface. 

D. At all boring locations, Contractor shall provide suitable flashers, barricades, and traffic 
control devices as may be deemed necessary by the Engineer or the responsible authority in 
the case of the Department of Transportation, Turnpike Commission, or affected railroad.  
This may extend to maintain facilities on a 24-hour basis until such time as the areas are 
completely backfilled. 

END OF SECTION 015526  
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SECTION 015713 - TEMPORARY EROSION CONTROL 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 
 

A. Furnishing all labor, materials, tools, equipment and services for the temporary soil 
erosion and sediment control work as indicated. 

 
B. Coordinating the temporary pollution and erosion control with work of all other 

trades. 
 
C. Reducing to the greatest extent practicable the area and duration of exposure of 

readily erodible soils. 
 
D. Protecting the soils by use of temporary vegetation or mulch or by accelerating the 

establishment of permanent vegetation. 
 
E. Mechanically retarding the rate of runoff from the construction site and control 

disposal of runoff. 
 
F. Traping all sediment resulting from construction in temporary or permanent debris 

basins. 
 
G. Using temporary measures to keep erosion under control if construction is 

suspended for any appreciable length of time. 
 
H. Providing protection against chemical, fuel, or lubricant spills, and sewage 

pollutants. 
 
I. Protecting project and existing structures from surface water damage due to utility 

line excavations. 
 
J. Controlling soil erosion and sedimentation by use of silt fences, dikes, ditches, 

slope protection, sediment pits, basins, dams, slope drains, coarse aggregate, 
mulches, sod, grasses, filter fabrics, and other erosion control devices or methods. 

 

1.2 DELIVERY, STORAGE, AND HANDLING 
 

A. Packing and Shipping 
1. Deliver grass seed, fertilizer and limestone in original containers labeled 

with content analysis. 
 

B. Acceptance at Site 
 
C. Storage and Protection 
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1.3 PROJECT CONDITIONS 
 

A. Environmental Requirements 
 

B. Existing Conditions 
 
C. Field Measurements 

1.13 SEQUENCING AND SCHEDULING 
 

A. All temporary control measures as shown on the Drawings, called for in these 
Specifications or ordered by the Engineer shall remain in effect during the life of the 
contract to control soil erosion, sedimentation and water pollution. 

PART 2 - PRODUCTS 

2.1 SEED 
 

A. Provide fresh, clean, new crop seed complying with tolerance for purity and 
germination established by Official Seed Analysts of North America. 

 
B. All areas of temporary seeding shall be seeded with grass as shown in the following 

table: 
 

 Per 1000  
March 1 - August 15 Square Feet Per Acre 
Oats 3 lbs. 4 bu. 
Perenial Ryegrass 1 lb. 40 lbs. 
Tall Fescue 1 lb. 40 lbs. 
   
 Per 1000  
August 16 - November 1* Square Feet Per Acre 
Rye 3 lbs. 2 bu. 
Wheat 3 lbs. 2 bu. 
Perenial Ryegrass 1 lb. 40 lbs. 
Tall Fescue 1 lb. 40 lbs. 
   
* After November 1, use mulch only  

2.2 ORGANIC MULCH 
 

A. Select mulch material based on site requirements, availability of materials and 
availability of labor and equipment.  The following are the minimum rates: 

 
 Rates  
 
Mulch 

 
Per Acre 

 
Per 1000 ft2 

 
Notes 
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Straw 
(temporary 
only) 

2 tons 90 lbs. Free from weeds and coarse 
matter.  Must be anchored.  
Spread with mulch blower or 
by hand. 

Wood Chips 
(permanent or 
temporary) 

 
400 yds.3 

 
9 - 10 yds.3 

Apply approx. 3" deep.  Treat 
with 12 lbs. of nitrogen per 
ton.  Do not use on firm turf 
areas.  Apply with mulch 
blower, chip handler, or by 
hand. 

Bark Chips or 
Shredded 
Bark 
(temporary 
mulch only) 

 
70 yds.3 

 
1½ - 2 yds.3 

Do not use in fine turf areas.  
Apply about ½" thick.  Apply 
with a mulch blower or by 
hand. 

2.3 FERTILIZER 
 

A. All fertilizer shall be manufactured from cured stock and organic sources.  
Chemical elements shall be accurately proportioned, uniformly mixed, and 
delivered to the site in factory-sealed containers fully labeled, bearing the name or 
trademark and warranty of the manufacturer.  Commercial fertilizer for lawn 
sodding shall be dry or liquid compounds of 12-12- 12 analysis, meeting applicable 
requirements of State and Federal laws. 

2.4 LIMESTONE 
 

A. All limestone shall be ground agricultural grade dolomitic limestone containing at 
least 10 percent magnesium oxide with a minimum total neutralizing power of 90, 
with at least 40 percent passing a No. 100 sieve and at least 95 percent passing a 
No. 8 sieve. 

 
2.5 WATER 
 

A. All irrigation water shall be clean and free from injurious amounts of oil, acid, 
alkali, or other deleterious substances. 

2.6 DITCH CHECKS 
 

A. Temporary ditch checks shall consist of coarse aggregate dikes. 

2.7 INLET FILTERS 
 

A. Temporary inlet filters and silt fences shall be adequately supported as detailed on 
the drawings. 

2.8 SLOPE DRAINS 
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A. Temporary slope drains shall consist of pipe, coarse aggregate, riprap, rock channel 
protection, mats, plastic sheets or other materials approved by the Engineer.  
Sediment pits may be included as part of slope drain protection. 

2.9 FILTER FABRIC 
 

A. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester or 
ethylene yarn and shall be certified by the manufacturer or supplier as conforming 
to the following requirements: 

 
Physical Property Requirements 
Filtering Efficiency 
 

75% (min.) 

Tensile Strength at 
20% (max.) Elongation 
* 

Extra Strength -           
50 lbs./lin. in. (min.) 

 Standard Strength -        30 lbs./lin. 
in. (min.) 

Flow Rate 0.3 gal./sq.ft./min. (min.) 
*Requirements reduced by 50 percent after 6 months of installation. 

 
B. Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to 

provide a minimum of 6 months of expected usable construction life at a 
temperature range of 0° F to 120° F. 

2.10 BURLAP 
 

A. Burlap shall be 10 ounce per square yard fabric. 
 
 
2.11 FILTER SUPPORTS AND REINFORCING 
 

A. Posts for silt fences shall be either 4" diameter wood or 1.33 pounds per linear foot 
steel with a minimum length of 5 feet.  Steel posts shall have projections for 
fastening wire to them. 

 
B. Stakes for filter barriers shall be 1" x 2" wood (preferred) or equivalent metal with a 

minimum length of 3 feet. 
 
C. Wire fence reinforcement for silt fences using standard strength filter cloth shall be 

a minimum of 42 inches in height, a minimum of 14 gauge and shall have a 
maximum mesh spacing of 6 inches. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION REQUIREMENTS 
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A. The Contractor shall limit the surface area of erodible earth material exposed by 
clearing and grubbing; the surface area of erodible earth material exposed by 
excavation; borrow; and fill operations; and provide immediate permanent or 
temporary control measures to prevent contamination of adjacent streams or other 
areas of water impoundment.  Such work will involve the construction of temporary 
ditch checks, filters, benches, dikes, slope drains, and use of temporary mulches, 
mats, seeding or other control devices or methods necessary to control erosion and 
sedimentation. 

 
B. The Contractor shall incorporate all permanent erosion control features into the 

Work at the earliest practicable time.  Except where future construction operations 
will damage slopes, the Contractor shall perform the permanent seeding and 
mulching and other specified slope protection work in stages, as soon as substantial 
areas of exposed slopes can be made available.  This will require the establishing of 
final grades as shown on the Drawings and application of agricultural limestone, 
commercial fertilizer, seeding and mulching or sodding .  When directed by the 
Engineer, temporary fertilizer, seeding and mulching materials shall be used.  In 
general, the Contractor shall temporarily seed all disturbed areas within seven (7) 
days if they are to remain dormant for more than forty- five (45) days.  Permanent 
soil stabilization shall be applied to disturbed areas within seven (7) days after final 
grade is reached on any portion of the site..  Temporary control measures will be 
used when and as directed by the Engineer to correct conditions that develop during 
construction that were not foreseen during the design stage; that are needed prior to 
installation of permanent control features; or that are needed temporarily to control 
erosion that develops during normal construction practices, but are not associated 
with permanent control features on the project. 

 
 
 

C. Where erosion is likely to be a problem, clearing and grubbing operations should be 
so scheduled and performed that grading operations and permanent erosion control 
features can follow immediately thereafter if the project conditions permit; 
otherwise temporary erosion control measures will be required between successive 
construction stages. 

 
D. The Engineer will limit the area of excavation, borrow and embankment operations 

in progress commensurate with the Contractor's capability and progress in keeping 
the finished grading, mulching, seeding, and other such permanent control measures 
current in accordance with the accepted schedule.  Mulching, seeding, and other 
such permanent control measures shall be applied after completion of a vertical 
eight (8) feet of embankment or cut, unless otherwise directed by the Engineer.  
Should seasonal limitations or embankment make such coordination unrealistic, 
temporary erosion control measures shall be taken immediately. 

 
E. The Engineer may increase or decrease the allowable  amount of surface area or 

erodible earth material to be exposed at one time by clearing and grubbing, 
excavation, borrow and fill operations as determined by his analysis of project 
conditions.  Factors such as soil erodibility, slope, cut or fill height,  exposed area 
contributing to a watercourse and weather will be considered in this determination. 
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F. In the event of conflict between these requirements and pollution control laws, 

rules, or regulations or other Federal, State or local agencies, the more restrictive 
laws, rules or regulations shall apply. 

 
G. Temporary seeding areas shall be fertilized at a rate of 12-15 pounds per 1000 

square feet of 10-10-10 or 12-12-12 analysis or equal. 
 

H. When directed by the Engineer, the seed bed shall be thoroughly watered to 
maintain adequate moisture in the upper four (4) inches of soil, necessary to 
promote proper root growth. 

 
I. When directed by the Engineer, temporary seeded areas shall be mowed when grass 

exceeds four (4) inches in height. 
 

J. Temporary erosion control features shall be acceptably maintained and shall 
subsequently be removed or replaced when directed by the Engineer.   

 
K. Removed materials shall become the property of the Contractor and shall be 

disposed of off the site at the Contractor's expense. 

3.2 PERFORMANCE 
 

A. If, in the opinion of the Engineer and Owner, proper control of soil erosion and 
sedimentation is not being provided by the Contractor, the Owner may take all 
necessary steps to provide corrective measures and the cost of such services will be 
deducted from any money which may be due or become due the Contractor. 

 
B. Control work performed for protection of construction areas outside the 

construction site, such as borrow and waste areas, haul roads, equipment and 
material storage sites, and temporary plant sites shall be considered as a subsidiary 
obligation of the Contractor, with all necessary control costs included in the 
contract price. 

 
C. In the event that temporary erosion and sediment control measures are required due 

to the Contractor's negligence, carelessness, or failure to install permanent controls 
as a part of the work as scheduled, and are ordered by the Engineer, such temporary 
work shall be performed by the Contractor at his expense. 

3.3 SILT FENCE 
 

A. The height of a silt fence shall not exceed 36 inches (higher fences may impound 
volumes of water sufficient to cause failure of the structure). 

 
B. The filter fabric shall be purchased in a continuous roll cut to the length of the 

barrier to avoid the use of joints.  When joints are necessary, filter cloth shall be 
spliced together only at a support post, with a minimum six (6) inches overlap and 
securely sealed. 
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C. Posts shall be spaced a maximum of ten (10) feet apart at the barrier location and 
driven securely into the ground (minimum of 12 inches).  When extra strength 
fabric is used without the wire support fence, post spacing shall not exceed six (6) 
feet. 

 
D. A trench shall be excavated approximately four (4) inches wide and four (4) inches 

deep along the line of posts and upslope from the barrier. 
 
E. When standard strength filter fabric is used, a wire mesh support fence shall be 

fastened securely to the upslope side of the posts using heavy duty wire staples at 
least one (1) inch long, tie wires or hog rings.  The wire shall extend into the trench 
a minimum of two (2) inches and shall not extend more than 36 inches above the 
original ground surface. 

 
F. The standard strength filter fabric shall be stapled or wired to the fence, and eight 

(8) inches of the fabric shall be extended into the trench.  The fabric shall not 
extend more than 36 inches above the original ground surface.  Filter fabric shall 
not be stapled to existing trees. 

 
G. When extra strength filter fabric and closer post spacing are used, the wire mesh 

support fence may be eliminated.  In such a case, the filter fabric is stapled or wired 
directly to the posts with all other provisions of Subparagraph F above applying. 

 
H. The trench shall be backfilled and soil compacted over the filter fabric. 
 
I. Silt fences shall be removed when they have served their purpose, but not before the 

upslope area has been permanently stabilized. 
J. Silt fences and filter barriers shall be inspected immediately after each rainfall and 

at least daily during prolonged rainfall.  Any required repairs shall be made 
immediately. 

 
K. Should the fabric on a silt fence or filter barrier decompose or become ineffective 

prior to the end of the expected usable life and the barrier is still necessary, the 
fabric shall be replaced promptly. 

 
L. Sediment deposits should be removed after each storm event.  They must be 

removed when deposits reach approximately one-half the height of the barrier. 
 
M. Any sediment deposits remaining in place after the silt fence or filter barrier is no 

longer required shall be dressed to conform with the existing grade, prepared and 
seeded. 

3.4 TEMPORARY MULCHING 
 

A. Application 
1. Mulch materials shall be spread uniformly, by hand or machine. 

a. When spreading straw mulch by hand, divide the areas to be 
mulched into approx. 1000 sq. ft. sections and place approx. 90 lbs. 
of straw in each section to facilitate uniform distribution. 
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B. Mulch Anchoring 

1. Straw mulch shall be anchored immediately after spreading to prevent 
windblow.  One of the following methods of anchoring straw shall be used: 
a. Mulch anchoring tool 

1. This is a tractor-drawn implement (mulch crimper, serrated 
straight disk or dull farm disk) designed to punch mulch 
approximately two(2) inches into the soil surface.  This 
method provides maximum erosion control with straw.  It is 
limited to use on slopes no steeper than 3:1, where equipment 
can operate safely.  Machinery shall be operated on the 
contour. 

b. Liquid mulch binders 
1. Application of liquid mulch binders and tackifiers should be 

heaviest at edges of areas and at crests of ridges and banks, to 
prevent windblow.  The remainder of the area should have 
binder applied uniformly. Binders may be applied after 
mulch is spread; however, it is recommended to be sprayed 
into the mulch as it is being blown onto the soil.  Applying 
straw and binder together is the most effective method. 

2. The following type of binder may be used: 
a.) Asphalt - any type of asphalt thin enough to be blown 

from spray equipment is satisfactory.  Recommended 
for use are rapid curing (RC-80, RC-250, RC-800), 
medium curing (MC-250, MC-800) and emulsified 
asphalt (SS-1, MS-2, RS-1 and RS-2).  Apply asphalt 
at 4 gal./1000 ft.2, 600 gal./acre.  Do not use heavier 
applications as it may cause the straw to "perch" over 
rills. 

b.) Wood Fiber - wood fiber hydroseeder slurries may be 
used to tack straw mulch. 

c. Mulch nettings 
1. Lightweight plastic, cotton or paper nets may be stapled over 

the mulch according to manufacturer's recommendations. 
 

C. Chemical Mulches 
1. Chemical mulches may be used alone only in the following situations: 

a. Where no other mulching material is available. 
b. In conjunction with temporary seeding during the times when mulch 

is not required for that practice. 
2. Chemical mulches may be used to bind other mulches or with wood fiber in 

a hydroseeded slurry at any time.  Manufacturer's recommendations for 
application of chemical mulches shall be followed. 

 
D. Nets and Mats 

1. Nets may be used alone on level areas, on slopes no steeper than 3:1, and in 
waterways. 
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2. When mulching is done in late fall or during June, July and August, or 
where soil is highly erodible, net should only be used in conjunction with an 
organic mulch such as straw. 

3. When net and organic mulch are used together, the net should be installed 
over the mulch except when the mulch is wood fiber.  Wood fiber may be 
sprayed on top of the installed net. 

4. Excelsior blankets are considered protective mulches and may be used alone 
on erodible soils and during all times of the year. 

5. Other products designed to control erosion shall conform to manufacturer's 
specification and should be applied in accordance with manufacturer's 
instructions provided those instruction are at least as stringent as this 
specification. 

6. Staples will be made of plain iron wire, No. 8 gauge or heavier, and will be 
six (6) inches or  more in length. 

7. Prior to installation: 
a. Shape and grade as required the waterway, channel, slope or other 

area to be protected. 
b. Remove all rocks, clods or debris larger than two (2) inches in 

diameter that will prevent contact between the net and the soil 
surface. 

c. When open-weave nets are used, lime, fertilizer and seed may be 
applied either before or after laying the net.  When excelsior matting 
is used, they must be applied before the mat is laid. 

8. Laying the Net: 
a. Start laying the net from top of channel or top of slope and unroll 

down-grade. 
b. Allow to lay loosely on soil - do not stretch. 
c. To secure net: Upslope ends of net should be buried in a slot or 

trench no less than six (6) inches deep.  Tamp earth firmly over net.  
Staple the net every twelve (12) inches across the top end. 

d. Edges of net shall be stapled every three (3) feet.  Where two strips 
of net are laid side by side, the adjacent edges shall be overlapped 
three (3) inches and stapled together. 

e. Staples shall be placed down the center of net strips at 3-foot 
intervals.  Do not stretch net when applying staples. 

9. Joining strips 
a. Insert new roll of net in trench, as with upslope ends of net.  Overlap 

the end of the previous roll eighteen (18) inches, turn under six (6) 
inches and staple across end of roll just below anchor slot and at the 
end of the turned-under net every twelve (12) inches. 

10. At bottom of slopes 
a. Lead net out onto a level area before anchoring.  Turn ends under six 

(6) inches and staple across end every twelve (12) inches. 
11. Check slots 

a. On highly erodible soils and on slopes steeper than 4:1, erosion 
check slots should be made every fifteen (15) feet.  Insert a fold of 
net into a six (6) inch trench and tamp firmly.  Staple at twelve (12) 
inch intervals across the downstream portion of the net. 

12. Rolling 
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a. After installation, stapling and seeding, net should be rolled to 
ensure firm contact between net and soil. 

13. All mulches should be inspected periodically, in particular after rainstorms, 
to check for  rill erosion.  Where erosion is observed, additional mulch 
should be applied.  Net should be inspected after rainstorms for dislocation 
or failure.  If washouts or breakage occur, re- install net as necessary after 
repairing damage to the slope.  Inspections should take place up until 
grasses are firmly established.  Where mulch is used in conjunction with 
ornamental plantings, inspect periodically throughout the year to determine 
if mulch is maintaining coverage of the soil surface; repair as needed. 

3.5 TEMPORARY SEEDING 
 

A. Site Preparation 
1. Grade as needed and feasible to permit the use of conventional equipment 

for seedbed preparation, seeding, mulch application and anchoring. 
2. Install the needed erosion control practices prior to seeding such as 

diversions, temporary waterways for diversion outlets and sediment basins. 
 

B. Seedbed Preparation 
1. Lime (in lieu of a soil test recommendation) shall be applied on acid soil 

(pH 5.5 or lower) and subsoil at a rate of 100 pounds per 1000 square feet or 
two tons per acre of agricultural ground limestone.  For best results, make a 
soil test. 

2. Fertilizer (in lieu of a soil test recommendation) shall be applied at a rate of 
12-15 pounds per 1000 square feet or 500-600 pounds per acre of 10-10-10 
or 12-12-12 analysis or equivalent. 

3. Work the lime and fertilizer into the soil with a disk harrow, springtooth 
harrow or similar tools to as depth of two inches.  On sloping areas, the final 
operation shall be on the contour. 

 
C. Seeding 

1. Apply the seed uniformly with a cyclone seeder, drill, cultipacker seeder or 
hydroseeder (slurry may include seed and fertilizer) preferably on a firm, 
moist seedbed.  Seed wheat or rye no deeper than one (1) inch.  Seed 
ryegrass no deeper than one-fourth (¼) inch. 

2. When feasible, except where a cultipacker type seeder is used, the seedbed 
should be firmed following seeding operations with a cultipacker, roller or 
light drag.  On sloping land, seeding operations should be on the contour 
wherever possible. 

 
D. Mulching 

1. Mulch shall be applied to protect the soil and provide a better environment 
for plant growth. 

2. Mulch shall consist of small grain straw (preferably wheat or rye) and shall 
be applied at the rate of two tons per acre or 100 pounds (two to three bales) 
per 1000 square feet. 

3. Spread the mulch uniformly by hand or mechanically so the soil surface is 
covered. 
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4. Mulch Anchoring Methods 
a. Mechanical - use a disk, crimper or similar type tool set straight to 

punch or anchor the mulch material into the soil. 
b. Asphalt Emulsion - apply at the rate of  160 gallons per acre 

into the mulch as it is being applied. 
c. Mulch Nettings - use according to the manufacturer's 

recommendations.  Use in areas of water concentration to hold 
mulch in place. 

 
E. Irrigation 

1. If soil moisture is deficient, supply new seedings with adequate water for 
plant growth  until they are firmly established.  This is especially true when 
seedings are made late in the planting season, in abnormally dry or hot 
seasons, or on adverse sites. 

 
 
END OF SECTION 015713 
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SECTION 015800 - PROJECT IDENTIFICATION 

PART 1 - GENERAL 

1.1 PROJECT SIGN 

A. The Contractor shall be responsible for constructing, installing, maintaining and removing 
all project signs. 

B. The Contractor shall be responsible for obtaining all permits for project signs from any 
local authority having jurisdiction including the payment of fees, if any. 

C. The contractor shall install one project sign at a location to be determined by the Owner. 
The sign shall contain all of the data and graphics depicted on the attached Exhibit A. 

END OF SECTION 015800 
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SECTION 016600 - PRODUCT HANDLING AND PROTECTION 

PART 1 - GENERAL 

1.1 DELIVERY AND STORAGE OF MATERIALS 

A. The Contractor shall be responsible for delivery and storage of all materials. 

B. The Contractor shall coordinate with the Engineer on the arrangement for storing 
construction materials and equipment.  Deliveries of all construction materials and 
equipment should be made at suitable times. 

C. The Contractor shall store all materials required for the performance of this contract at sites 
designated by the Engineer. 

D. All stockpiles shall be neat, compact, completely safe, and barricaded with warning lights if 
necessary. 

E. Precautions shall be taken so that no shade trees, shrubs, flowers, sidewalks, driveways or 
other facilities will be damaged by the storage of materials.  The Contractor shall be 
responsible for the restoration of all stockpile sites to their original condition. 

F. Materials, tools and machinery shall not be piled or placed against shade trees, unless they 
shall be amply protected against injury therefrom.  All materials, tools, machinery, etc. 
stored upon public thoroughfares must be provided with red lights at night time so as to 
warn the traffic of such obstruction. 

G. Materials shall be so stored as to assure the preservation of their quality and fitness for the 
work.  Stored materials, even though approved before storage, shall again be inspected 
prior to their use in the work.  Stored materials shall be located so as to facilitate their 
prompt inspection.  Approved portions of the construction site may be used for storage 
purposes and for the placing of the Contractor's plant and equipment, but any additional 
space required therefore must be provided by the Contractor at his expense. Private 
property shall not be used for storage purposes without written permission of the property 
owner or lessee, and copies of such written permission shall be furnished the Engineer.  All 
storage sites shall be restored to their original condition by the Contractor at his expense. 

END OF SECTION 016600 



 017800 - 1 

SECTION 017800 - FINAL COMPLIANCE AND SUBMITTALS 

PART 1 - GENERAL 

1.1 The following forms and related sign-offs shall be documented in accordance with 
provisions of the contract.  These forms shall be completed by the Contractor and approved 
by the Owner before final retainer is approved for release.  Forms for Items A to E will be 
attached to the Contractor's executed copy of the contract. 

A. Certificate of Substantial Completion (To be submitted at time of Substantial Completion). 

B. Contractor's Certification of Completion. 

C. Contractor's Affidavit of Prevailing Wage. 

D. Consent of Surety Company for Final Payment. 

E. Affidavit of Final Acceptance Date and Correction Period. 

F. Before the OWNER will approve and accept the work and release the retainer, the 
CONTRACTOR will furnish the OWNER a written report indicating the resolution of any 
and all property damage claims filed with the CONTRACTOR by any party during the 
construction period.  The information to be supplied shall include, but not be limited to, 
name of claimant, date filed with CONTRACTOR, name of insurance company and/or 
adjuster handling claim, how claim was resolved and if claim was not resolved for the full 
amount, a statement indicating the reason for such action. 

G. DBE Subcontractor Participation Forms SR-EPA.7-8 (Applicable for WPCLF & WSRLA 
funded projects only). 

H. Subcontractor List, Specification Section 011100 - 2 form (Applicable for CDBG funded 
projects only). 

END OF SECTION 017800 
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SECTION 017821 - CLEANING AND PROTECTION 

PART 1 - GENERAL 

1.1 GENERAL 

A. On or before the completion date for the work, the Contractor shall tear down and remove 
all temporary structures built by him, all construction plant used by him, and shall repair 
and replace all parts of existing embankments, fences or other structures which were 
removed or injured by his operations or by the employees of the Contractor. The Contractor 
shall thoroughly clean out all buildings, sewers, drains, pipes, manholes, inlets and 
miscellaneous and appurtenant structures, and shall remove all rubbish leaving the grounds 
in a neat and satisfactory condition. 

B. As circumstances require and when ordered by the Engineer, the Contractor shall clean the 
road, driveway, and/or sidewalk on which construction activity under this contract has 
resulted in dirt or any other foreign material being deposited with an automatic self-
contained mechanical sweeper with integral water spray, vacuum and on-board or 
supplementary containment. 

C. Failure to comply with this requirement when ordered by the Engineer or his 
representative, may serve as cause for the Engineer to stop the work and to withhold any 
monies due the Contractor until such order has been complied with to the satisfaction of the 
Engineer. 

D. As the work progresses, and as may be directed, the Contractor shall remove from the site 
and dispose of debris and waste material resulting from his work.  Particular attention shall 
be given to minimizing any fire and safety hazard from form materials or from other 
combustibles as may be used in connection with the work, which should be removed daily. 

E. The Contractor shall wash all windows and other glass surfaces, leaving all areas free from 
putty marks, paint, etc. 

F. During and after installation, the Contractor shall furnish and maintain satisfactory 
protection to all equipment against injury by weather, flooding or breakage thereby 
permitting all work to be left in a new condition at the completion of the contract. 

END OF SECTION 017821 



 017823 - 1 

SECTION 017823 – MAINTENANCE MANUALS 

PART 1 - GENERAL 

1.1 OPERATION AND MAINTENANCE MANUALS 

A. Operation and maintenance information shall be submitted for all manufactured items, i.e. 
equipment, hardware, pumps, valves, motors, etc. 

B. This manual will either contain or make reference to all information that has been issued 
during the construction and start-up periods, as well as information necessary for the proper 
operation and maintenance of equipment. 

C. It shall be the responsibility of the Contractor who supplies such equipment to obtain from 
his vendors the required information and submit to the Engineer.  This information will be 
accepted only if properly identified and only after it has been revised, where necessary, to 
conform to previous transmittals of the same material that have been "approved as noted" 
by the Engineer.  All submittals shall be on 8-1/2" X 11" size paper or folded to that size. 

D. In general and where applicable, the information shall consist of, but not be limited to, six 
(6) sets of the following: 

 
1. Descriptive literature, bulletins or other data covering equipment or system. 
2. Complete list of equipment and appurtenances included with system, complete with 

manufacturer and model number. 
3. Utility requirements. 
4. General arrangement drawing. 
5. Sectional assembly. 
6. Dimension print. 
7. Materials of construction. 
8. Certified performance curve. 
9. Performance guarantee. 
10. Parts list. 
11. Recommended spare parts list with part and catalog number. 
12. Lubrication recommendations and instructions. 
13. Schematic wiring diagrams. 
14. Schematic piping diagrams. 
15. Instrumentation data. 
16. Drive dimensions and data. 
17. Control data. 
18. Operating instructions. 
19. Maintenance instructions including troubleshooting guidelines and preventative 

maintenance instructions with task schedule. 
20. Required tools and equipment for operation and maintenance. 
21. Safety considerations for O & M procedures. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORDS, DRAWINGS 

PART 1 - GENERAL 

1.1 RECORD DRAWINGS 

A. The Contractor shall furnish an authentic set of marked-up drawings showing the 
installation insofar as the installation shall have differed from the Engineer's drawings. The 
drawings shall be delivered to the Engineer for making revisions to the original drawings 
immediately after final acceptance by the Owner. 

B. The Contractor shall furnish dimensioned drawings indicating locations of all underground 
mechanical and electrical facilities. 

1.2 SERVICE CONNECTION RECORDS 

A. The Contractor shall record the location of all service and property connections, new or 
existing, made to utilities constructed under this contract.  Such records shall be turned over 
to the Owner upon completion of the work.  The cost of making such records shall be 
included in the various unit or lump sum prices stipulated for the various items of the work. 

B. The location of each sewer connection as measured along the sewer from the nearest 
downstream manhole and its description with respect to the sewer shall be recorded.  The 
record shall include the depth of new stubs for future connections and the depth of existing 
connections as measured from the surface grade.  Also, the use of any vertical riser pipe 
shall be noted. 

C. The location of each water connection as measured along the water line from the nearest 
fire hydrant. 

END OF SECTION 017839 
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SECTION 017902 - INSTRUCTION OF OWNER'S PERSONNEL 

PART 1 - GENERAL 

1.1  DESCRIPTION 
 
 A. General requirements for the conduct of training of permanent plant operating 

personnel on the care, maintenance and proper operation of the equipment.  
Specific requirements for training materials and for training are included in 
the individual Sections of the Contract Documents. 

1.2  SUMMARY 
 
 A. Work Included: 
 
  Except as otherwise specifically provided in individual Sections of the 

Project Manual, work under this Section includes the preparation of the 
detailed lesson plans and the conduct of detailed training for permanent plant 
operating personnel.  Training shall be conducted on all components of 
equipment, as specified in individual Sections of the Project Manual. 

 
 B. Training sessions and hours for all equipment specified as requiring training 

shall be per the manufacturer’s recommendations.  However, in no case shall 
the number of sessions be less than two (2) to accommodate multiple shifts.  
Sessions shall cover maintenance, operations and electrical. 

1.3 RELATED SECTIONS 
 
 A. Section 013323, Shop Drawings, Product Data and Samples 
 
 B. Section 017901, Operational Demonstration 

1.4 DEFINITIONS 
 
 A. Lesson Plan: 
 
 A Lesson Plan is a submittal containing a statement of the instructional objectives 

of the training, a training outline, credentials of the instructor, audio/visual 
requirements, a listing of training materials to be used, and the desired schedule 
times and dates. 

 
 B. Training Aid: 
 
  A mock-up, model, sample, or other device used during a training class to help 

demonstrate the maintenance, operation, or control of equipment. 
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1.5 SUBMITTALS 
 
 A. Submittal of Instructor’s credentials, Lesson Plans, instructional materials, 

training aids, and other training information shall be coordinated with the 
Training Schedule. 

 
 B. Enough copies of instructional materials used for training for everyone present 

shall be provided at the time of the first training session. 
 
 C. Provide two copies of all audio/visual aids utilized during training including 

films, slides, mock-ups, videotapes, DVDs or other training aids.  All multimedia 
video shall be submitted in either Audio Video Interleave (AVI) format or 
Moving Pictures Expert Group (MPEG) format. 

 
 D. Submit the following: 
 
  1. Proposed training Schedule for the entire Contract showing tentative dates 

for each training session:  include number, type and duration of each 
session.  This schedule shall be submitted 120 days prior to the 
commencement of any individual training being performed. 

 
  2. The detailed credentials of the representative of the equipment manufacturer 

who is to be the course Instructor for each category and type of training.  
Include Instructor’s name, education, knowledge of equipment, experience 
as a trainer and employment history with the manufacturer.  Include specific 
details of Instructor’s experience pertaining to the operation and 
maintenance of, the training for, the equipment or system specified.  These 
credentials shall be submitted 60 days prior to the commencement of any 
training. 

 
 3.  The Lesson Plan shall be submitted sixty (60) days prior to the 

commencement of any training and shall cover all components of 
equipment, regardless of source of supply or manufacturer, and shall 
include: 

 
 a.  A title page containing:  Title of the Lesson  Plan, product  name  and 

model  of equipment; name of manufacturer, manufacturer address  and 
phone number;  name  and phone  number  of manufacturer's contact;  
job location (Name  of Facility);  contract  no.; specification number; 
Contractor name, address  and phone number; subcontractor name, 
address,  phone (if applicable); submittal number  assigned by 
Contractor; and submittal  date. 

 b. A table of contents listing the headings:  instructional objectives; 
training outline; credentials of Instructor(s); audio/visual requirements; 
training materials to be used. 

 c. A detailed instructional objective statement on the goal(s) intended to 
have been achieved by the end of the training session. 
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 d.  The credentials of Instructors are to include name; education; knowledge 
of equipment; experience of trainer; and employment history with 
manufacturer. 

 e.  The audio/visual requirements listing specific equipment that is to be 
provided by the Contractor for training purposes. 

 f. A list of all training materials to be used.  An initial Operations and 
Maintenance (O&M) Instruction Manual, which has received an 
acceptable disposition, for the equipment shall be required to be utilized 
by the Instructor in the training and therefore shall be included on this 
list. 

 g. A request of schedule dates and times for each training session. 
 h. A training outline indicating the category of training (maintenance and 

operation, electrical and instrumentation or system); description of the 
session; length, and type (classroom or field). The training shall include 
as a minimum: 

 
 1) Electrical and Instrumentation Training: System Equipment) 

Overview: 
 a) Describe system (equipment) fundamental operating principals 

and dynamics. 
 b) Identify system's (equipment's) mechanical, electrical and 

electronic components and features. Review system (equipment) 
wiring diagrams and process and instrumentation diagrams. 

 c) Identify support systems (equipment) associated with the 
operation (e.g., air intake filters, valve actuators, motors). 

 d) Identify and describe safety precautions and potential hazards 
related to maintenance. 

 e) Identify and describe in detail safety and control interlocks. 
 f) Identify and describe alarm conditions and response to alarms. 
 g) Cover the supply of power to process equipment and related 

appurtenances, lighting, etc. 
 h) Cover low voltage controls, monitoring devices, etc. 
 
 2) Electrical and Instrumentation Training Equipment Preventive 

Maintenance (PM): 
 a) Describe PM inspection procedures required to perform an 

inspection of the equipment in operation, spot potential trouble 
symptoms and anticipate breakdowns and forecast maintenance 
requirements (predictive maintenance). 

 b) Define the recommended PM intervals for each component.  
 c) Provide lubricant and replacement part recommendations and 

limitations. 
 d) Describe appropriate cleaning practices and recommend 

intervals. 
 e) Identify and describe the use of special tools required for 

maintenance of the equipment. 
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 f) Describe component removal and installation, and disassembly 
and assembly procedures. 

 g) Perform at least 2 "field" demonstrations of preventive 
maintenance procedures. 

 h) Describe recommended measuring instruments and procedures, 
and provide instruction on interpreting alignment measurements, 
as appropriate. 

 i) Define recommended torque settings, mounting, calibration and 
alignment procedures and settings, as appropriate. 

 j)  Describe recommended procedures to check or test equipment 
following a corrective repair. 

 
 3) Electrical and Instrumentation Training Equipment Troubleshooting: 
 a) Define recommended systematic troubleshooting procedures. 
 b) Provide component specific troubleshooting checklists. 
 c) Describe applicable equipment testing and diagnostic procedures 

to facilitate troubleshooting. 
 
 4)  Maintenance and Operation Training: System (Equipment) 

Overview: 
 a) Describe system (equipment) operating (process) function and 

performance objectives. 
 b) Describe system (equipment) fundamental operating principals 

and dynamics. 
 c) Identify system's (equipment's) mechanical, electrical and 

electronic components and features. 
 d) Identify support systems (equipment) associated with the 

operation (e.g., air intake filters, valve actuators, motors). 
 e) Identify and describe safety precautions and potential hazards 

related to operation. 
 f) For systems (equipment) comprised of several components: 

Identify and describe in detail each component's function. Where 
applicable, group related components into subsystems. Describe 
subsystem functions and their interaction with other subsystems. 

 g) Identify and describe in detail safety and control interlocks. 
 
 5)  Operation and Maintenance Training, Operation of Equipment: 
 a) Describe operating principles and practices. 
 b) Describe routine operating, start-up and shutdown procedures. 
 c) Describe abnormal or emergency start- up, operating, and 

shutdown procedures that may apply. 
 d)  Describe alarm conditions and responses to alarms. 
 e) Describe routine monitoring and record keeping procedures. 
 f) Describe recommended housekeeping procedures. 
 6)  Operation and Maintenance Training, Troubleshooting: 
 a) Describe how to determine if either corrective maintenance or an 

operating parameter adjustment is required. 
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 4. Once the Lesson Plan submittal has received an acceptable disposition but at 
least 3 weeks prior to the actual commencement of the training, Contractor 
shall submit the detailed training material as a Power Point presentation in 
an electronic format (either DVD, CDR, or flash drive/micro storage) with 
appropriate labeling.  In addition to the electronic format the Power Point 
material shall be provided in hardcopy for Owner review and approval.  The 
number of copies shall be as defined in Section 013323, Shop Drawings, 
Product Data and Samples.  The text and lettering on the presentation slides 
shall not be smaller than 12 font size and shall be black in color.  Slides 
shall have an appropriate light colored background, resulting in a high 
contrast between the text and background. 

 
 5.  Sample Evaluation Form:  Submit with Lesson Plan a sample Evaluation 

Form.  Form shall include area for comments and evaluation of Instructor, 
classroom training and field instruction.  Form shall identify Contract name 
and number, Specification Section, Job location, date and time of training, 
title of training session, name of manufacturer, model number of equipment, 
Instructor name, and Contractor and Subcontractor’s name. 

PART 2 - PRODUCTS 

2.1 QUALIFICATIONS OF INSTRUCTOR 

 A. The course Instructor shall be knowledgeable and experienced in the details of 
operation and maintenance of the equipment. 

 
 B. The Instructor must be knowledgeable of the equipment’s application specific to 

this work. 
 
 C. The Owner will reject Instructors who are deemed not in compliance with the 

above stated minimum qualifications.  The Contractor will submit for approval 
alternate Instructors for consideration.  No additional cost will be allowed for 
replacement of Instructors who are unacceptable to the Owner. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND VERIFICATION OF CONDITION 
 
 A. The training site for the classroom instruction will be provided by the Owner.  

The Owner will provide this location. 
 
 B. The Contractor shall coordinate and verify to ensure that, prior to the scheduled 

training time(s): 
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1. The equipment is ready for Operational Demonstration in accordance with 
Section 017901, Operational Demonstration. 

 
  2. That all associated construction required to operate the equipment in all 

normal and anticipated operating modes is complete. 
 
  3. That the equipment area is well lit and unobstructed, so that all training class 

attendees may access, hear, and view the training. 
 
  4.  That the equipment area is free of construction activities that could present a 

hazard to training class participants. 
 
 5.  That adequate training materials, as required by paragraph 1.5 of this 

Section, are on hand for use during the training session. 
 
 6.  Any representatives of interfacing Contractors or equipment suppliers 

needed to perform supporting operations allowing demonstration of 
equipment operation have been notified and will be available. 

3.2 PREPARATION 

 A.  Training classes shall be approved by the state-regulating agency for continuing 
education. This is in the event of the facility choosing to apply for CH/CEU 
credits for their training program.  

 
 B.  Videotaping of all training will be conducted by the Contractor.   Before the start 

of training the Contractor, and the Contractor will review the training site(s) to 
establish acceptable sight lines, lighting and locations for the participants. 

 
 C. Training classes shall be scheduled through the Owner.  Training shall begin 

within 45 days to the beginning of the Operational Demonstration period.   
Certain training sessions will occur only during the Operational Demonstration 
period as specifically noted in the Contract Documents. 

 
 D.  Training classes shall be conducted and separated for the following personnel: 
 

1.  Maintenance and Operation 
2. Electrical and Instrumentation 
3. Systems Training 

 
 E.  Audio-visual equipment available at the Owner's training sites include: 
 

1. Blackboards and/ or Whiteboards 
 F. Verify training materials are compatible with all equipment.  The Contractor is 

responsible for providing other audio/visual equipment and training aids as 
needed. 
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 G. Classroom and field instruction where specified shall be provided for each group.  
Field instruction will include attention to applied familiarization with the actual 
equipment.  Training hours as required in the Contract Documents do not include 
travel, set-up or cleanup time by the Instructor. 

 
 H. Training may be either "field" or "classroom" as specified.  If not specifically 

noted, provide field training.  For field training, the Instructor will demonstrate all 
operations of the equipment and may be expected to show assembly and 
disassembly procedures, maintenance procedures, replacement procedures, and 
the like. Field training will generally occur at the installed location of the 
equipment or material unless mock-ups are approved in the Lesson Plan and 
provided by the Contractor.  Such mock-ups will become property of the Owner 
after the training sessions unless previously requested in the Lesson Plan. 

 
 I. Systems Training: 
 

The Lesson will provide a detailed description of the system design, intended 
operation, and interactions of systems components.   The Contractor’s portion of 
Systems Training will provide additional detail descriptions of system's 
components and their interface with each other and other systems.  Contractor's 
personnel for system training will be the same personnel who provided Operation 
and Maintenance training and Electrical and Instrumentation training. 

 
 J. Training shall be conducted to accommodate the Owner’s shift schedules.  

Contractor shall coordinate with Owner prior to scheduling the training sessions.  
Contractor shall anticipate multiple shifts.   

3.3  CONDUCT OF TRAINING 
 
 A.  All topics of the approved Lesson Plan shall be discussed, in the classroom or the 

field, in complete and sufficient detail to allow plant operating personnel to 
knowledgeably operate and maintain the equipment in accordance with 
manufacturer's recommended procedures and safety considerations during all 
anticipated operational and maintenance situations. 

 
 B. Safety concerns and features intended to enhance safety should be specifically 

addressed. 
 
 C.  Tasks required to maintain the warranty should be specifically addressed. 
 
 D.  Frequent reference shall be made to the Operation and Maintenance instructions. 
 
 E.  Address all questions and comments proposed by the training session participants 

as they are raised to the maximum extent practicable.   If questions or comments 
cannot be addressed during the training session, additional materials and/or 
training may be required as determined by the Contractor. 
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 F.  If any training session exceeds three (3) hours in duration, provide a 1/2- hour 
break. 

 
 G.  Ensure that all parts of the training session are legible or audible on the final tape.  

The Instructor must repeat all questions to insure that they are audible. Final 
acceptance of the training is contingent on the acceptability of the videotape. 

 
 H.  The Contractor will be backcharged for cancelled training classes if the Owner is 

not notified at least 72 hours prior to scheduled training. 
 
 I.  Training Sessions shall be attended not only by the Owner's Operating Personnel 

but also by members of the Contractor or any other entities designated by the 
Owner. 

3.4  EVALUATION 
 
 A. Immediately following training, the Instructor shall pass out an evaluation form to 

the Owner’s personnel.  This form shall provide a means for the Owner's 
personnel to comment on the Instructor and the quality, completeness, and value 
of the session. 

 
 B. Evaluation Forms shall be collected, along with the Attendance Sheet at the end 

of each training session and the original documents shall be submitted to the 
Owner for use in determining if additional training is required by the Contractor.  
If additional training is required due to the material as outlined in the Lesson Plan 
not being covered correctly or in its entirety or the inability of the Instructor to 
answer questions pertaining to the operation and maintenance of the equipment, 
or if the training aids or equipment fail to operate as intended, the Contractor shall 
provide such additional training at no additional cost to the Owner. 

 
 
END OF SECTION 017902 



220656 REV. 5/29/2024 031000 - 1  
 

 

SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Form-facing materials. 

1.2 DEFINITIONS 

A. Form-Facing Material: The temporary form materials that come in direct contact with 
the concrete as part of the formwork components in supporting the concrete while the 
concrete is setting and gaining sufficient strength to be self-supporting. The most 
common materials are steel, aluminum, and wood.  

B. Form Lining: Materials used to line the concreting face of formwork to impart a smooth 
or patterned finish to the concrete surface, to absorb moisture from the concrete, or to 
apply a set-retarding chemical to the formed surface of the concrete. 

C. Formwork: The total system of support of freshly placed concrete, including the mold 
or sheathing that contacts the concrete, as well as supporting members, hardware, and 
necessary bracing. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional 
engineer responsible for their preparation, detailing fabrication, assembly, and support 
of forms. 

1. For exposed vertical concrete walls, indicate dimensions and form tie locations. 
2. Indicate dimension and locations of construction and movement joints required to 

construct the structure in accordance with ACI 301. 

a. Location of construction joints is subject to approval of Architect. 

3. Indicate location of waterstops. 
4. Indicate proposed schedule and sequence of stripping of forms, shoring removal, 

and reshoring installation and removal. 
5. Indicate layout of insulating concrete forms, dimensions, course heights, form 

types, and details. 
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B. Samples: 

1. For waterstops. 

1.4 INFORMATIONAL SUBMITTALS 

A. Research Reports: For insulating concrete forms indicating compliance with ICC's 
Acceptance Criteria AC353. 

B. Field quality-control reports. 

C. Minutes of preinstallation conference. 

D. Qualification Statements: For testing and inspection agency. 

1.5 QUALITY ASSURANCE 

A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to 
authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM 
E329 for testing indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Insulating Concrete Forms: Store forms off ground and under cover to protect from 
moisture, sunlight, dirt, oil, and other contaminants. 

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, 
and other contaminants. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, 
shores, and reshores in accordance with ACI 301, to support vertical, lateral, static, and 
dynamic loads, and construction loads that might be applied, until structure can support 
such loads, so that resulting concrete conforms to the required shapes, lines, and 
dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 
Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-
center spacing of supports. 
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a. For architectural concrete specified in Section 033300 "Architectural 
Concrete," limit deflection of form-facing material, studs, and walers to 
0.0025 times their respective clear spans (L/400). 

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in 
accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and 
construction loads that might be applied, until structure can support such loads, so that 
resulting concrete conforms to the required shapes, lines, and dimensions. 

1. Design cross ties to transfer the effects of the following loads to the cast-in-place 
concrete core: 

a. Wind Loads: As indicated on Drawings. 

1) Horizontal Deflection Limit: Not more than 1/360 of the wall height. 

2.2 FORM-FACING MATERIALS 

A. As-Cast Surface Form-Facing Material: 

1. Provide continuous, true, and smooth concrete surfaces. 
2. Furnish in largest practicable sizes to minimize number of joints. 
3. Acceptable Materials: As required to comply with Surface Finish designations 

specified in Section 033000 "Cast-in-Place Concrete, and as follows: 

a. Plywood, metal, or other approved panel materials. 
b. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows: 

1) APA HDO (high-density overlay). 
2) APA MDO (medium-density overlay); mill-release agent treated and 

edge sealed. 
3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed. 
4) APA Plyform Class I, B-B or better; mill oiled and edge sealed. 

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another 
approved material. 

1. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that produce surfaces without spiral or vertical seams not 
exceeding specified formwork surface class. 

1. Provide forms with sufficient wall thickness to resist plastic concrete loads 
without detrimental deformation. 
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D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation, with [straight][or][tapered] end 
forms. 

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads. 

2.3 RELATED MATERIALS 

A. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. 
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or 
debris. 

B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, 
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent 
intrusion of concrete or debris. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
2. Form release agent for form liners to be acceptable to form liner manufacturer. 

F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

G. Sealant: One-part moisture cure silicone sealant used with form liners. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK 

A. Comply with ACI 301. 
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B. Construct formwork, so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with 
the Surface Finish designations specified in Section 033000 "Cast-in-Place Concrete" 
for as-cast finishes.   

C. Limit concrete surface irregularities as follows: 

1. Surface Finish-1.0: ACI 117 Class D, 1 inch. 
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch. 
3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

1. Minimize joints. 
2. Exposed Concrete: Symmetrically align joints in forms. 

E. Construct removable forms for easy removal without hammering or prying against 
concrete surfaces. 

1. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces. 

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
3. Install keyways, reglets, recesses, and other accessories, for easy removal. 

F. Do not use rust-stained, steel, form-facing material. 

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips 
2. Use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

I. Chamfer exterior corners and edges of permanently exposed concrete. 

J. At construction joints, overlap forms onto previously placed concrete not less than 
12 inches. 

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. 

1. Determine sizes and locations from trades providing such items. 
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2. Obtain written approval of Architect prior to forming openings not indicated on 
Drawings. 

L. Form Liners: Install per manufacturer's written installation instructions and 
recommended tolerances. 

M. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 
2. Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect. 
3. Place joints perpendicular to main reinforcement. 
4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

a. Offset joints in girders a minimum distance of twice the beam width from a 
beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings. 

a. Locate joints beside piers integral with walls, near corners, and in concealed 
locations where possible. 

N. Provide temporary ports or openings in formwork where required to facilitate cleaning 
and inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, 
to allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside 
face of form, and neatly fitted, so joints will not be apparent in exposed concrete 
surfaces. 

O. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

P. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

Q. Coat contact surfaces of forms with form-release agent, in accordance with 
manufacturer's written instructions, before placing reinforcement. 

3.2 INSTALLATION OF 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. 
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1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings. 
5. Clean embedded items immediately prior to concrete placement. 

3.3 REMOVING AND REUSING FORMS 

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less 
than 50 deg F for 24-hours after placing concrete. Concrete has to be hard enough to not 
be damaged by form-removal operations, and curing and protection operations need to 
be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved at least 70-percent 
of its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. 

1. Split, frayed, delaminated, or otherwise damaged form-facing material are 
unacceptable for exposed surfaces. 

2. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. 

1. Align and secure joints to avoid offsets. 
2. Do not use patched forms for exposed concrete surfaces unless approved by 

Architect. 

3.4 INSTALLATION OF SHORING AND RESHORING 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is 
complete. 
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B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be excessively 
loaded or will induce tensile stress in concrete members without sufficient steel 
reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate 
and provide adequate reshoring to support construction without excessive stress or 
deflection. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

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

C. Inspections: 

1. Inspect formwork for shape, location, and dimensions of the concrete member 
being formed. 

2. Inspect insulating concrete forms for shape, location, and dimensions of the 
concrete member being formed. 

D. Prepare test and inspection reports. 

END OF SECTION 031000 
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SECTION 032000 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 
2. Welded-wire reinforcement. 

B. Related Requirements: 

1. Section 033816 "Unbonded Post-Tensioned Concrete" for reinforcing related to 
post-tensioned concrete. 

2. Section 034100 "Precast Structural Concrete" for reinforcing used in precast 
structural concrete. 

3. Section 034500 "Precast Architectural Concrete" for reinforcing used in precast 
architectural concrete. 

4. Section 321313 "Concrete Paving" for reinforcing related to concrete pavement 
and walks. 

5. Section 321316 "Decorative Concrete Paving" for reinforcing related to 
decorative concrete pavement and walks. 

1.2 ACTION SUBMITTALS 

A. Sustainable Design Submittals: 

1. Third-Party Certifications: For each product. 
2. Third-Party Certified Life Cycle Assessment: For each product. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent 

bar diagrams, bar arrangement, location of splices, lengths of lap splices, details 
of mechanical splice couplers, details of welding splices, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

3. For structural thermal break insulated connection system, indicate general 
configuration, insulation dimensions, tension bars, compression pads, shear bars, 
and dimensions. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure. 
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1. Location of construction joints is subject to approval of Architect. 

D. Delegated Design Submittal: For structural thermal break insulated connection system, 
including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Statements: For testing and inspection agency. 

B. Delegated Design Engineer Qualifications: Include the following: 

1. Experience providing delegated design engineering services of the type indicated. 
2. Documentation that delegated design engineer is licensed in the state in which 

Project is located. 

C. Welding certificates. 

1. Reinforcement To Be Welded: Welding procedure specification in accordance 
with AWS D1.4/D1.4M. 

D. Material Certificates: For each of the following, signed by manufacturers: 

1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification." 
2. Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification." 

E. Material Test Reports: For the following, from a qualified testing agency: 

1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical composition 
and carbon equivalent of the steel in accordance with ASTM A706/A706M. 

2. Mechanical splice couplers. 

F. Field quality-control reports. 

G. Minutes of preinstallation conference. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for 
testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.4/D 1.4M. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage. 

1. Store reinforcement to avoid contact with earth. 
2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 

days without being stored under an opaque covering. 
3. Do not allow dual-coated reinforcement to be stored outdoors for more than 60 

days without being stored under an opaque covering. 
4. Do not allow stainless steel reinforcement to come into contact with uncoated 

reinforcement. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed. 

B. Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed. 

C. Headed-Steel Reinforcing Bars: ASTM A970/A970M. 

1. Steel Bars: ASTM A615/A615M, Grade 60. 
2. Zinc Coating: ASTM A767/A767M, Class I zinc coated after fabrication and 

bending. 
3. Zinc Coating: ASTM A1055/A1055M Type I. 

D. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated 
from as-drawn steel wire into flat sheets. 

2.2 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length 
with ends square and free of burrs. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in 
accordance with CRSI's "Manual of Standard Practice," of greater compressive 
strength than concrete and as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports 
contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar 
supports, or CRSI Class 2 stainless steel bar supports. 
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C. Mechanical Splice Couplers: ACI 318 Type 2, same material of reinforcing bar being 
spliced; tension-compression type. 

D. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in 
diameter. 

1. Finish: Plain. 

2.3 FABRICATING REINFORCEMENT 

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

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 
2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 
reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum 
concrete cover. 

2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, 
or not less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Splices: Lap splices as indicated on Drawings. 
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1. Bars indicated to be continuous, and all vertical bars to be lapped not less than 36 
bar diameters at splices, or 24 inches, whichever is greater. 

2. Stagger splices in accordance with ACI 318. 
3. Mechanical Splice Couplers: Install in accordance with manufacturer's 

instructions. 
4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on 

Drawings. 

G. Install structural thermal break insulated connection system in accordance with 
manufacturer's instructions. 

H. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of 
Standard Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing to 
not exceed 12 inches. 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for 
plain wire and 8 inches for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. 

4. Lace overlaps with wire. 

I. Dual-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair 
coating in accordance with ASTM D3963/D3963M. 

3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 
2. Continue reinforcement across construction joints unless otherwise indicated. 
3. Do not continue reinforcement through sides of strip placements of floors and 

slabs. 

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length, to prevent concrete bonding to one 
side of joint. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 
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3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Steel-reinforcement placement. 
2. Steel-reinforcement mechanical splice couplers. 
3. Steel-reinforcement welding. 

D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated 
connection system to inspect completed installations prior to placement of concrete, and 
to provide written report that installation complies with manufacturer's written 
instructions. 

END OF SECTION 032000 

 



   
 

220656  REV. 05/31/24 033000 - 1 

SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Sections: 
1. Section 310000 "Earthwork" for drainage fill under slabs-on-grade. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, and other pozzolans materials 
subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at project site. 
1. Before submitting design mixtures, review concrete design mixture and examine 

procedures for ensuring quality of concrete materials. Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following: 
a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. Special Pool finish Subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, forms and form removal limitations, anchor rod and anchorage 
device installation tolerances if required for equipment installation, under slab pipe 
encasement requirements, and concrete protection. 

1.4 ACTION SUBMITTALS 

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

B. Design Mixtures: For each concrete mixture. 



   
 

220656  REV. 05/31/24 033000 - 2 

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

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

E. Construction/Control Joint Layout: Indicate proposed construction joints required to 
construct the structure.  Indicate location of control joints proposed as a part of the 
structure construction. 
1. Location of construction joints is subject to approval of the Engineer. 
2. Location of control joints is subject to the approval of the Engineer. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and testing agency. 

B. Welding certificates. 

C. Material certificates. 

D. Material test reports. 

E. Floor surface flatness and levelness measurements. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment. 
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 

Concrete Production Facilities." 

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

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

D. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents: 
1. ACI 301, "Specifications for Structural Concrete,"  
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

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

F. Preinstallation Conference: Conduct conference at project site. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

B. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage. 

C. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and 
other contaminants. 

1.8 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work 
from physical damage or reduced strength that could be caused by frost, freezing actions, 
or low temperatures. 
1. When average high and low temperature is expected to fall below 40 deg F (4.4 

deg C) for three successive days, maintain delivered concrete mixture temperature 
within the temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and as follows: 
1. Maintain concrete temperature below 95 deg F (35 deg C) at time of placement. 

Chilled mixing water or chopped ice may be used to control temperature, provided 
water equivalent of ice is calculated to total amount of mixing water. Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents: 
1. ACI 301 
2. ACI 117 

2.2 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. 
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B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4-inch, minimum 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces. 
1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

F. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 
1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 

exposed concrete surface.  

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 or Grade 75 deformed. 

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

C. Deformed-Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length 
with ends square and free of burrs. 

B. 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. 
1. For concrete surfaces exposed to view, where legs of wire bar supports contact 

forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel 
bar supports. 

2.5 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand 
from the same manufacturer's plant, obtain aggregate from single source, and obtain 
admixtures from single source from single manufacturer. 
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B. Cementitious Material: Use the following cementitious materials, of the same type, brand, 
and source, throughout Project: 
1. Portland Cement: ASTM C 150, Type I/II gray or white. Supplement with the 

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

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

D. Water: ASTM C 94/C 94M and potable.  The mixing water shall comply with ASTM 
C1602. 

E. Aggregate – General:  Aggregate source shall be identified.  Verification that the source 
is not recycled concrete shall be provided.   

F. Aggregate – Susceptibility:  To support evaluation of the proposed aggregate for 
susceptibility to ASR, submit one of the following for evaluation: 
1. Provide the 28-day test results for a mix design with the total alkali of 3 lbs 

(maximum from the combination of the aggregate, admixtures, and cementitious 
materials) per yard of concrete.  Identify the aggregate pits, and the supplier of the 
Portland cement.  The mix design shall include one of the following cementitious 
items:  
a. 20% Fly Ash Class F 
b. 20% Slag 
c. 15% Silica Fume 

2. Provide test results for ASTM C1567 (duration of test 16 days).  Test data needs to 
identify the aggregate pits, and the supplier of the Portland cement. 

3. Provide test results for CRD-C 662-10 (duration of test 28 days).  Test data needs 
to identify the aggregate pits, and the supplier of the Portland cement. 

4. Provide historical data from the Ready-Mix Supplier that the product complies with 
ASTM C1260 and/or ASTM C1293.  Test data needs to identify the date, aggregate 
pits, and the supplier of the Portland cement. 

5. Ready-Mix Supplier shall provide historical tests test results for one of the 
following:  ASTM C295, ASTM C586, or ASTM C1105.  Test data needs to 
identify the date and the aggregate pits. 

6. Provide historical data from the Ready-Mix Supplier that the product has been used 
in water treatment and/or wastewater treatment plants.  Provide project name, 
construction date, mix design, compression test results (28-day), and identify the 
aggregate pits and the supplier of the Portland cement. 

2.6 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 
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B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete. Do not use calcium chloride or admixtures 
containing calcium chloride. 
1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. Apply to all concrete storing 

water. 
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. 
7. Crystalline Waterproofing Admixture: NSF 61. Apply to all concrete storing water. 

2.7 WATERSTOPS 

A. Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to prevent 
passage of fluids through joints. Factory fabricate corners, intersections, and directional 
changes. 

B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops, 
for embedding in concrete to prevent passage of fluids through joints; resistant to oils, 
solvents, and chemicals. Factory fabricate corners, intersections, and directional changes. 

C. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent passage 
of fluids through joints. Factory fabricate corners, intersections, and directional changes. 

D. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding 
to concrete, 3/4 by 1 inch (19 by 25 mm). 

E. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to 
concrete, 3/8 by 3/4 inch (10 by 19 mm). 

2.8 VAPOR RETARDERS 

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

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

C. Granular Material:  Refer to Geotechnical Report. 
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2.9 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. 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, nondissipating certified by curing compound manufacturer to not interfere with 
bonding of floor covering. 

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

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

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

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

2.10 RELATED MATERIALS 

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

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene. 

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and of 
grade to suit requirements, and as follows: 
1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete. 

2.11 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 
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1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to 
match adjacent floor elevations. 
1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 

hydraulic cement as defined in ASTM C 219. 
2. Primer: Product of topping manufacturer recommended for substrate, conditions, 

and application. 
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 

recommended by topping manufacturer. 
4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to 

ASTM C 109/C 109M. 

2.12 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. 
1. Use a qualified independent testing agency for preparing and reporting proposed 

mixture designs based on laboratory trial mixtures. 

B. Cementitious Materials: Use fly ash and pozzolan, as needed to reduce the total amount 
of portland cement, which would otherwise be used, by not more than 20 percent. 

C. Water:  The water used in the concrete mix shall comply with ASTM C 94 and be potable.  
The mixing water shall comply with ASTM C1602. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 
1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 

concrete, as required, for placement and workability. 
2. Use water-reducing and retarding admixture when required by high temperatures, 

low humidity, or other adverse placement conditions. 
3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 

industrial slabs, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50. 

4. Use crystalline waterproofing admixture in concrete for water storing structures. 

E. Proportion normal-weight concrete mixture as follows: 
1. Concrete structures storing water. 
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a. Minimum Compressive Strength: As noted on construction documents, min. 
4000 psi at 28 days. 

b. Maximum Water-Cementitious Materials Ratio: 0.42  
c. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before 

adding high-range water-reducing admixture or plasticizing admixture plus 
or minus 1 inch. 

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

e. Air Content: Do not allow air content of trowel-finished floors to exceed 3 
percent. 

2. All other concrete. 
a. Minimum Compressive Strength: As noted on construction documents. 
b. Slump Limit: 5 inches plus or minus 1 inch. 
c. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-

inch nominal maximum aggregate size. 
d. Air Content: Do not allow air content of trowel-finished floors to exceed 3 

percent. 

2.13 FABRICATING REINFORCEMENT 

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

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing 

and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 
90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 and ACI 347, 
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. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as 
follows: 
1. Class A, 1/8 inch for smooth-formed finished surfaces. 
2. Class C, 1/2 inch for rough-formed finished surfaces. 
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D. Construct forms for easy removal without hammering or prying against concrete surfaces. 
Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. 
Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support 
screed strips; use strike-off templates or compacting-type screeds. 

F. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. Close openings with panels tightly fitted to forms and securely 
braced to prevent loss of concrete mortar. Locate temporary openings in forms at 
inconspicuous locations. 

G. Chamfer exterior corners and edges of permanently exposed concrete except where other 
construction will be built against or above the concrete with the face flush with the 
concrete. Chamfers shall be 3/4" unless otherwise noted. 

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades providing 
such items. 

I. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 
and maintain proper alignment. 

K. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 
1. If required for equipment or piping installation, install anchor rods, accurately 

located, to elevations required and complying with tolerances in Section 7.5 of 
AISC 303. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that 
does not support weight of concrete may be removed after cumulatively curing at not less 
than 50 deg F for 24 hours after placing concrete.  
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Concrete has to be hard enough to not be damaged by form-removal operations, and 
curing and protection operations need to be maintained. 
1. Leave formwork for slabs, and other structural elements that support weight of 

concrete in place until concrete has achieved at least 70 percent of its 28-day design 
compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, 
or otherwise damaged form-facing material are not acceptable for exposed surfaces. 
Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed 
concrete surfaces unless approved by Engineer. 

3.4 VAPOR RETARDERS 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 
1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

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. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover. Do not 
tack weld crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced 
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. 
Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace 
overlaps with wire 

3.6 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 
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B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Engineer. 
1. Place joints perpendicular to main reinforcement. Continue reinforcement across 

construction joints unless otherwise indicated. Do not continue reinforcement 
through sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with 
walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth equal 
to at least one-fourth of concrete thickness as follows: 
1. 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-wide joints into concrete when 
cutting action does not tear, abrade, or otherwise damage surface and before 
concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated. 
1. Extend joint-filler strips full width and depth of joint, terminating flush with 

finished concrete surface unless otherwise indicated. 
2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch 

below finished concrete surface where joint sealants, specified in Section 079200 
"Joint Sealants," are indicated. 

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side 
of joint. 
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3.7 WATERSTOP INSTALLATION 

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed 
waterstops during progress of the Work. Field fabricate joints in waterstops according to 
manufacturer's written instructions. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Structural Engineer of Record. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 
1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete will be placed on concrete that has hardened enough to cause seams or 
planes of weakness. If a section cannot be placed continuously, provide construction 
joints as indicated. Deposit concrete to avoid segregation. 
1. Deposit concrete in horizontal layers of depth not to exceed formwork design 

pressures and in a manner to avoid inclined construction joints. 
2. Consolidate placed concrete with mechanical vibrating equipment according to 

ACI 301. 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 

vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches into preceding layer. Do not insert vibrators into lower layers 
of concrete that have begun to lose plasticity. At each insertion, limit duration of 
vibration to time necessary to consolidate concrete and complete embedment of 
reinforcement and other embedded items without causing mixture constituents to 
segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 
1. Consolidate concrete during placement operations, so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 
2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. Do not 
further disturb slab surfaces before starting finishing operations. 
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F. Cold-Weather Placement: Comply with ACI 306.1. 

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

3.9 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, to be 

covered with a coating or covering material applied directly to concrete. 

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. 

3.10 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 
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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 in one direction. 
1. Apply scratch finish to surfaces as indicated on Architectural documents. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is 
small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill 
low spots. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture. 
1. Apply float finish to surfaces as indicated on Architectural documents. 

D. 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 as indicated on Architectural documents. 
2. Finish and measure surface so gap at any point between concrete surface and an 

unleveled, freestanding, 10-ft.-long straightedge resting on two high spots and 
placed anywhere on the surface does not exceed 1/8 inch. 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces as indicated on 
Architectural documents. While concrete is still plastic, slightly scarify surface with a 
fine broom. 
1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated. 
1. Immediately after float finishing, slightly roughen trafficked surface by brooming 

with fiber-bristle broom perpendicular to main traffic route. Coordinate required 
final finish with Architect before application. 

3.11 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades 
is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend 
with in-place construction. Provide other miscellaneous concrete filling indicated or 
required to complete the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly rounded. 

C. Equipment Bases and Foundations: 
1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
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2. Construct concrete bases 4 inches high unless otherwise indicated and extend base 
not less than 6 inches in each direction beyond the maximum dimensions of 
supported equipment unless otherwise indicated or unless required for seismic 
anchor support. 

3. Minimum Compressive Strength: 4000 psi at 28 days. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 

indicated, install dowel rods on 18-inch centers around the full perimeter of 
concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. Use setting 
drawings, templates, diagrams, instructions, and directions furnished with items to 
be embedded. 

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for 
proper attachment to supported equipment. 

3.12 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing. 

B. 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 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 

with the following materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 
2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-

retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure 
for not less than seven days. Immediately repair any holes or tears during curing 
period using cover material and waterproof tape. 
a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 

receive floor coverings. 
b. Cure concrete surfaces to receive floor coverings with either a moisture-

retaining cover or a curing compound that the manufacturer certifies does not 
interfere with bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to 
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heavy rainfall within three hours after initial application. Maintain continuity of 
coating and repair damage during curing period. 
a. Removal: After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound does not 
interfere with bonding of floor covering used on Project. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after initial 
application. Repeat process 24 hours later and apply a second coat. Maintain 
continuity of coating and repair damage during curing period. 

3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints 

until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry. 

3.14 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 Engineer’s approval. 

B. Add waterproofing admixture to all repair materials for water storage structures. 

C. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for 
handling and placing. 

D. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning. 
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more 

than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 
inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, dampen 
with water, and brush-coat holes and voids with bonding agent. Fill and compact 
with patching mortar before bonding agent has dried. Fill form-tie voids with 
patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar matches surrounding 
color. Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching. Compact mortar in place and strike off slightly 
higher than surrounding surface. 
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3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Engineer. 

E. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish 
and verify surface tolerances specified for each surface. Correct low and high areas. Test 
surfaces sloped to drain for trueness of slope and smoothness; use a sloped template. 
1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) 
wide or that penetrate to reinforcement or completely through unreinforced sections 
regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface 

finishing operations by cutting out low areas and replacing with patching mortar. 
Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer according 
to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out 
low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match 
adjacent floor elevations. Prepare, mix, and apply repair topping and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or 
less in diameter, by cutting out and replacing with fresh concrete. Remove defective 
areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch 
(19-mm) clearance all around. Dampen concrete surfaces in contact with patching 
concrete and apply bonding agent. Mix patching concrete of same materials and 
mixture as original concrete, except without coarse aggregate. Place, compact, and 
finish to blend with adjacent finished concrete. Cure in same manner as adjacent 
concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete and clean 
off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply 
bonding agent. Place patching mortar before bonding agent has dried. Compact 
patching mortar and finish to match adjacent concrete. Keep patched area 
continuously moist for at least 72 hours. 

F. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

G. Repair materials and installation not specified above may be used, subject to Engineer's 
approval. 
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3.15 FIELD QUALITY CONTROL 

A. Special Inspections: Engage a special inspector and qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 
1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before removal of shores and forms from walls, 

columns, piers, beams and slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements: 
1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or 

fraction thereof of each concrete mixture placed each day. 
a. When frequency of testing provides fewer than five compressive-strength 

tests for each concrete mixture, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete; 
one test for each composite sample, but not less than one test for each day's pour of 
each concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F and below or 80 deg F and above, and one test for each 
composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M. 
a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 
b. Cast and field cure two sets of two standard cylinder specimens for each 

composite sample. 
6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-

cured specimens at 7 days and one set of two specimens at 28 days. 
a. Test one set of two field-cured specimens at 7 days and one set of two 

specimens at 28 days. 
b. A compressive-strength test shall be the average compressive strength from 

a set of two specimens obtained from same composite sample and tested at 
age indicated. 

7. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 
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8. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

11. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of concrete 
by cored cylinders complying with ASTM C 42/C 42M or by other methods as 
directed by Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

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

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours 
of finishing 

END OF SECTION 033000 
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SECTION 040110 - MASONRY CLEANING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification Sections, apply to work of this section. 

1.2 DESCRIPTION OF WORK 

A. The Contractor shall furnish the material and equipment for, and clean all face brick, cut 
stone, concrete and concrete block exposed on the exterior of the building; and the concrete 
exposed on the interior of the building. 

1.3 QUALITY ASSURANCE 

A. In addition to requirements of these specifications, comply with manufacturer's instructions 
and recommendations for work. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data and application instructions. 

PART 2 - PRODUCTS 

2.1 CLEANING 

A. On face brick and cut stone, a liquid restoration cleaner shall be used.  The Contractor shall 
examine the existing building and be responsible for performing all required work such as 
tuckpointing after removal of loose mortar, tuckpointing cracks, relaying or replacement of 
loose or damaged brick and cut stone, removing and replacement of all caulking around 
doors and elsewhere, pointing of joints in wall coping stones, etc.; to refurbish the building 
exterior. 

B. All non-masonry surfaces should be protected from exposure to the cleaning materials. Test 
panels, minimum 4 feet by 4 feet, should be cleaned prior to beginning full scale cleaning 
operations to determine the effectiveness of the cleaning compound and precise cleaning 
procedures.  Tests should be conducted on each type of masonry surface and be available 
for inspection and approval by the Engineer. 

C. All exposed masonry surfaces shall be cleaned free of all atmospheric dirt, mildew, and 
carbon formations so as to restore the masonry surface to its original appearance.  
Sandblasting, wet aggregate blasting or use of other abrasive materials will not be 
permitted. 
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D. Cleaning materials shall be by ProSoCo. Inc.; or equal.  Use Sure Klean Restoration 
Cleaner for brick and Sure Klean Limestone Restorer for cut stone, both applied in strict 
accordance with manufacturer's printed instructions. 

E. The Contractor shall examine the existing interior walls of the structure and be responsible 
for performing all required work such as removing paint or other coatings, removing 
defective or damaged surfaces and patching, repairing or replacing same, relaying or 
replacement of loose or damaged block, concrete steps, etc., removing and replacement of 
faulty caulking or flashing, etc.; to refurbish the building interior. 

PART 3 - EXECUTION 

3.1 INTERIOR CONCRETE WALLS 

A. All interior concrete wall surfaces shall receive the following treatment: 
 
1. Surface Preparation:  After the surface is clean and dry, acid etch in accordance with 

the paint manufacturer's recommendations or light sandblast to a grainy surface. 
2. Finish:  2 Coats Koppers 200 Hi-Build Epoxy; Tnemec No. 66 Hi-Build Epoxoline; 

or equal. 

B. The interior concrete wall surfaces of the wet well shall be treated with a material 
designated as Type A. 
 
1. Type A material shall be a bituminous material in a liquid form that is suitable for 

cold application. 
2. It shall be of such a nature as to bond firmly to the concrete surface without the use 

of primers and to maintain sufficient elasticity to perform its protective function 
permanently in spite of cracks which develop. 

3. Where its use is required in tanks or conduits containing drinking water, it shall be 
nontoxic and shall not impart tastes and odors to the water which may come into 
contact with it.  Type A shall be Bitumastic Super Tank Solution by Koppers; 46-272 
Topox by Tnemec; or equal. 

4. In a nonpotable water situation, Type A shall be "Super Service Black" by Koppers; 
"450 Heavy Tnemecol" by Tnemec; or equal. 

5. The Contractor shall use application equipment as recommended by the 
manufacturer.  Type A shall be applied in two coats.  Each coat shall have a coverage 
rate of 60 to 80 square feet per gallon. 

3.2 EXTERIOR MASONRY WATERPROOFING 

A. For exterior brick and block surfaces above grade, the waterproofing shall be clear, 
colorless liquid silicone polymer by Sonneborn "Hydrocide S-X"; Standard Dry Wall 
Products "Thoroclear 777"; Grace "Daracone"; or equal. 

B. It shall not alter the appearance of the surface.  It shall penetrate the brick and block surface 
pores and deposit silicone which will retard water absorption. 
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C. The Contractor shall submit complete descriptive literature from the manufacturer for the 
type of coating he proposes to use.  If requested by the Engineer, the Contractor shall 
submit the manufacturer's complete formula for the special coating if different from those 
mentioned in the Specifications, in order that the Engineer may determine that the proposed 
coating is equal to those specified. 

END OF SECTION 040110 
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SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
 

1. Concrete unit masonry. 
2. Concrete brick. 
3. Face brick. 
4. Mortar and grout. 
5. Masonry joint reinforcement. 
6. Ties and anchors. 
7. Embedded flashing. 
8. Miscellaneous masonry accessories. 
9. Masonry-cell insulation. 

B. Products installed but not furnished under this Section include the following: 
 

1. Wood nailers and blocking built into unit masonry specified in Division 6 Section 
"Rough Carpentry." 

2. Hollow metal frames in unit masonry openings specified in Division 8 Section " 
Steel Doors and Frames." 

C. Allowances:  Furnish the following under the allowances indicated, as specified in Division 
1 Section "Allowances": 

1. Clay masonry under the unit Allowances. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops the following installed compressive strengths (f'm) at 
28 days. 

 
1. For Concrete Unit Masonry:  As follows, based on net area: 

 
a. f'm = 1500 psi. 
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1.4 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product data for each different masonry unit, accessory, and other manufactured product 
specified. 

C. Shop drawings for reinforcing detailing fabrication, bending, and placement of unit 
masonry reinforcing bars.  Comply with ACI 315 "Details and Detailing of Concrete 
Reinforcement" showing bar schedules, stirrup spacing, diagrams of bent bars, and 
arrangement of masonry reinforcement. 

D. Samples for initial selection of the following: 
 

1. Unit masonry samples in small-scale form showing the full range of colors and 
textures available for each different exposed masonry unit required. 

2. Colored-masonry mortar samples showing the full range of colors available. 

E. Samples for verification of the following: 
 

1. Full-size units for each different exposed masonry unit required showing the full 
range of exposed colors, textures, and dimensions to be expected in the completed 
construction. 

2. Colored-masonry mortar samples for each color required showing the full range of 
colors expected in the finished construction.  Make samples using the same sand and 
mortar ingredients to be used on the Project.  Label samples to indicate type and 
amount of colorant used. 

3. Weep holes/vents in color to match mortar color. 
4. Accessories embedded in the masonry. 
5. Material certificates for the following, signed by manufacturer and Contractor, 

certifying that each material complies with requirements. 
6. Each different cement product required for mortar and grout, including name of 

manufacturer, brand, type, and weight slips at time of delivery. 
7. Each material and grade indicated for reinforcing bars. 
8. Each type and size of joint reinforcement. 
9. Each type and size of anchors, ties, and metal accessories. 

F. Material test reports from a qualified independent testing agency, employed and paid by 
Contractor or manufacturer, indicating and interpreting test results relative to compliance of 
the following proposed masonry materials with requirements indicated: 
 
1. Mortar complying with property requirements of ASTM C 270. 
2. Mortar complying with BIA M1. 
3. Grout mixes.  Include description of type and proportions of grout ingredients. 
4. Masonry units. 
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G. Qualification data for firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of architects and owners, and other 
information specified. 

1.5 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 another means, as 
acceptable to authorities having jurisdiction. 

B. Single-Source Responsibility for Masonry Units:  Obtain exposed masonry units of a 
uniform texture and color, or a uniform blend within the ranges accepted for these 
characteristics, from one source and by a single manufacturer for each different product 
required. 

C. Single-Source Responsibility for Mortar Materials:  Obtain mortar ingredients of a uniform 
quality, including color for exposed masonry, from one manufacturer for each cementitious 
component and from one source or producer for each aggregate. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms, under cover, and in a dry location to prevent 
their deterioration or damage due to moisture, temperature changes, contaminants, 
corrosion, and other causes.  If units become wet, do not install until they are in an air-dried 
condition. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Store masonry accessories, including metal items, to prevent corrosion and accumulation of 
dirt and oil.  

1.7 PROJECT CONDITIONS 

A. Protection of Masonry:  During erection, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work.  Cover partially completed masonry when 
construction is not in progress. 
 
1. Extend cover a minimum of 24 inches down both sides and hold cover securely in 

place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at 
least three (3) days after building masonry walls or columns. 
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C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be 
left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact 
with such masonry. 
 
1. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread 

on ground and over wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted 

and integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain 

from splashing mortar and dirt on completed masonry. 

D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated 
with ice or frost.  Do not build on frozen subgrade or setting beds. Remove and replace unit 
masonry damaged by frost or freezing conditions.  Comply with the following 
requirements: 

 
1. Cold-Weather Construction:  When the ambient temperature is within the limits 

indicated, use the following procedures: 
 
a. 40 to 32 deg F:  Heat mixing water or sand to produce mortar temperatures 

between 40 and 120 deg F. 
b. 32 to 25 deg F:  Heat mixing water and sand to produce mortar temperatures 

between 40 and 120 deg F.  Heat grout materials to produce grout temperatures 
between 40 and 120 deg F.  Maintain mortar and grout above freezing until 
used in masonry. 

c. 25 to 20 deg F:  Heat mixing water and sand to produce mortar temperatures 
between 40 and 120 deg F.  Heat grout materials to produce grout temperatures 
between 40 and 120 deg F.  Maintain mortar and grout above freezing until 
used in masonry. Heat masonry units to 40 deg F if grouting.  Use heat on both 
sides of walls under construction. 

d. 20 deg F and Below:  Heat mixing water and sand to produce mortar 
temperatures between 40 and 120 deg F.  Heat grout materials to produce grout 
temperatures between 40 and 120 deg F.  Maintain mortar and grout above 
freezing until used in masonry. Heat masonry units to 40 deg F.  Provide 
enclosures and use heat on both sides of walls under construction to maintain 
temperatures above 32 deg F within the enclosures. 

 
2. Cold-Weather Protection:  When the mean daily temperature is within the limits 

indicated, provide the following protection: 
 
a. 40 to 25 deg F:  Cover masonry with a weather-resistant membrane for 48 

hours after construction. 
b. 25 to 20 deg F:  Cover masonry with insulating blankets or provide enclosure 

and heat for 48 hours after construction to prevent freezing.  Install wind 
breaks when wind velocity exceeds 15 mi./h. 

c. 20 deg F and Below:  Provide enclosure and heat to maintain temperatures 
above 32 deg F within the enclosure for 48 hours after construction. 
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3. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 
40 deg F and above and will remain so until masonry has dried out, but not less than 
7 days after completion of cleaning. 

E. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity 
conditions produce excessive evaporation of water from mortar and grout.  Provide 
artificial shade and wind breaks and use cooled materials as required.  Do not apply mortar 
to substrates with temperatures of 100 deg F and above. 

PART 2 - PRODUCTS 

2.1 CONCRETE MASONRY UNITS 

A. General:  Provide shapes indicated and as follows for each form of concrete masonry unit 
required. 

 
1. Provide special shapes for lintels, corners, jambs, sash, control joints, headers, 

bonding, and other special conditions. 
2. Provide bullnose units for outside corners, unless otherwise indicated. 

B. Concrete Masonry Units:  ASTM C 90 and as follows: 
 
1. Unit Compressive Strength:  Provide units with minimum average net-area 

compressive strength indicated below: 
 
a. Not less than the unit compressive strengths required to produce concrete unit 

masonry construction of compressive strength indicated. 
 
2. Weight Classification:  Normal weight. 
3. Aggregates:  Do not use aggregates made from pumice, scoria, or tuff. 
4. Provide Type I, moisture-controlled units. 
5. Size:  Manufactured to the actual dimensions listed below (within tolerances 

specified in the applicable referenced ASTM specification) for the corresponding 
nominal sizes indicated on Drawings: 
 
a. 4 inch nominal:  3-5/8 inch actual. 
b. 6 inch nominal:  5-5/8 inch actual. 
c. 8 inch nominal:  7-5/8 inch actual. 
d. 10 inch nominal:  9-5/8 inch actual. 
e. 12 inch nominal:  11-5/8 inch actual. 

 
6. Exposed Faces:  Manufacturer's standard color and texture, unless otherwise 

indicated. 

C. Concrete Building Brick:  ASTM C 55 and as follows: 
 
1. Unit Compressive Strength:  Provide units with minimum average net-area 

compressive strength indicated below: 
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a. Not less than the unit compressive strengths required to produce concrete unit 
masonry construction of compressive strength indicated. 
 

2. Weight Classification:  Normal weight. 
3. Provide Type I, moisture-controlled units. 
4. Size:  Manufactured to specified dimensions within tolerances specified in the 

applicable referenced ASTM specification as follows: 
 
a. Modular:  3-5/8 inches thick by 2-1/4 inches high by 7-5/8 inches long. 

 
5. Exposed Faces:  Manufacturer's standard color and texture, unless otherwise 

indicated. 

2.2 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.  Provide natural color or white cement as required to produce mortar 
color indicated. 

B. Masonry Cement:  ASTM C 91. 
 
1. For pigmented mortars, use premixed, colored masonry cements of formulation 

required to produce color indicated, or if not indicated, as selected from 
manufacturer's standard formulations.  Pigments shall not exceed 5 percent of 
masonry cement by weight for mineral oxides nor 1 percent for carbon black. 

C. Mortar Cement:  U.B.C. Standard No. 21-14. 
 
1. For pigmented mortars, use premixed, colored mortar cements of formulation 

required to produce color indicated, or if not indicated, as selected from 
manufacturer's standard formulations.  Pigments shall not exceed 5 percent of mortar 
cement by weight for mineral oxides nor 1 percent for carbon black. 

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

E. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with 
ASTM C 150, Type I or Type III, and hydrated lime complying with ASTM C 207. 
 
1. For pigmented mortars, use colored portland cement-lime mix of formulation 

required to produce color indicated, or if not indicated, as selected from 
manufacturer's standard formulations.  Pigments shall not exceed 10 percent of 
portland cement by weight for mineral oxides nor 2 percent for carbon black. 

F. Aggregate for Mortar:  ASTM C 144; except for joints less than 1/4 inch, use aggregate 
graded with 100 percent passing the No. 16 sieve. 
 
1. Colored-Mortar Aggregates:  Natural-colored sand or ground marble, granite, or 

other sound stone, as required to match Architect's sample. 



220656  REV.  06/03/24 042000 - 7 

G. Aggregate for Grout:  ASTM C 404. 

H. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded 
for use in mortar mixes.  Use only pigments with a record of satisfactory performance in 
masonry mortars. 

I. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use 
with CMU, containing integral water repellent by same manufacturer. 

J. Water:  Potable. 

2.3 REINFORCING STEEL 

A. Steel Reinforcing Bars:  Material and grade as follows: 
 
1. Billet steel complying with ASTM A 615. 

2.4 JOINT REINFORCEMENT 

A. General:  Provide joint reinforcement formed from the following: 
 
1. Galvanized carbon-steel wire, coating class as follows: 

 
a. ASTM A 641, Class 1, for interior walls; and ASTM A 153, Class B-2, for 

exterior walls. 

B. Description:  Welded-wire units prefabricated with deformed continuous side rods and 
plain cross rods into straight lengths of not less than 10 feet, with prefabricated corner and 
tee units, and complying with requirements indicated below: 
 
1. Wire Diameter for Side Rods:  0.1875 inch. 
2. Wire Diameter for Cross Rods:  0.1483 inch. 

C. For single-wythe masonry, provide type as follows with single pair of side rods: 
 

1. Ladder design with perpendicular cross rods spaced not more than 16 inches o.c. 

2.5 TIES AND ANCHORS, GENERAL 

A. General:  Provide ties and anchors specified in subsequent articles that comply with 
requirements for metal and size of this Article, unless otherwise indicated. 

B. Wire:  As follows: 
 
1. Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, Class B-2 coating. 
2. Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, Class B-2 coating 

for wire ties and anchors in exterior walls. 
3. Wire Diameter:  0.1875 inch. 
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2.6 ADJUSTABLE MASONRY-VENEER ANCHORS 

A. General:  Provide 2-piece assemblies allowing vertical or horizontal differential movement 
between wall and wall framing parallel to plane of wall but resisting tension and 
compression forces perpendicular to it, for attachment over sheathing to metal studs, and 
with the following structural performance characteristics: 
 
1. Structural Performance Characteristics:  Capable of withstanding a 100-lbf load in 

either tension or compression without deforming over, or developing play in excess 
of, 0.05 inch. 

B. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie section and a 
metal anchor section complying with the following requirements: 
 
1. Wire Tie Shape:  Triangular. 
2. Wire Tie Length:  As required to extend 1-1/2 inches into masonry wythe of veneer 

face. 
3. Anchor Section:  Zinc-alloy barrel section with flanged head with eye and corrosion-

resistant, self-drilling screw.  Eye designed to receive tie section and to serve as head 
for drilling fastener into metal stud.  Barrel length to suit sheathing thickness, 
allowing screw to seat directly against metal stud with flanged head covering hole in 
sheathing. 

2.7 EMBEDDED FLASHING MATERIALS 

A. Reinforced Plastic Flashing:  Manufacturer's standard composite plastic flashing as 
described below: 
 
1. Polyester film bonded to fiberglass scrim reinforcement and 1.25-mil black-vinyl 

ethylene film, with a total thickness of 8 mils. 
2. Joint Tape:  Reinforced plastic flashing manufacturer's standard polyester tape, 2 

inches wide by 2.0 mils thick. 
3. Application:  Use where flashing is fully concealed in masonry. 

B. Adhesive for Flashings:  Of type recommended by manufacturer of flashing material for 
use indicated. 

2.8 MISCELLANEOUS MASONRY ACCESSORIES 

A. Preformed Control-Joint Gaskets:  Material as indicated below, designed to fit standard 
sash block and to maintain lateral stability in masonry wall; size and configuration as 
indicated. 

 
1. Styrene-Butadiene Rubber Compound:  ASTM D 2000, Designation M2AA-805. 

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

C. Weep Holes:  Provide the following: 
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1. Plastic Weep Hole/Vent:  One-piece, flexible extrusion manufactured from 
ultraviolet-resistant polypropylene copolymer, designed to weep moisture in masonry 
cavity to exterior, sized to fill head joints with outside face held back 1/8 inch from 
exterior face of masonry, in color selected from manufacturer's standard.  

 

2.9 INSULATION 

A. Loose-Granular Perlite Insulation:  ASTM C 549, Type II or (surface treated for water 
repellency and limited moisture absorption) or IV (surface treated for water repellency and 
to limit dust generation); r-value of 3.3 - 2.8 BTU/(hr x sf x deg F) for densities of 4.1 - 7.4 
lbs. per cu.ft. at 75 deg F (24 deg C). 

2.10 MASONRY CLEANERS 

A. Mixed Detergent Solution:  Solution of 1/2-cup dry measure tetrasodium polyphosphate 
and 1/2-cup dry measure laundry detergent dissolved in 1 gal. of water. 

B. Acidic Cleaner:  Manufacturer's standard-strength, general-purpose cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from new 
masonry surfaces of type indicated below without discoloring or damaging masonry 
surfaces; expressly approved for intended use by manufacturer of masonry units being 
cleaned. 
 
1. For masonry not subject to metallic oxidation stains, use formulation consisting of a 

concentrated blend of surface-acting acids, chelating, and wetting agents. 

2.11 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless 
otherwise indicated. 

 
1. Do not use calcium chloride in mortar or grout. 

B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification, for types 
of mortar indicated below: 
 
1. For masonry below grade, in contact with earth, and where indicated, use type 

indicated below: 
 
a. Type:  M. 
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2. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; 
for interior load-bearing walls; for interior nonload-bearing partitions, and for other 
applications where another type is not indicated, use type indicated below: 
 
a. Type:  N. 

C. Pigmented Mortar:  Select and proportion pigments with other ingredients to produce color 
required. 

 
1. Limit pigments to the following percentages of cement content by weight: 

 
a. For mineral oxide pigments and portland cement-lime mortar, not more than 

10 percent. 
 

2. Mix to match Architect's sample. 

D. Grout for Unit Masonry:  Comply with ASTM C 476.  Use grout of consistency indicated 
or, if not otherwise indicated, of consistency (fine or coarse) at time of placement that will 
completely fill spaces intended to receive grout. 

 
1. Use fine grout in grout spaces less than 2 inches in horizontal dimension, unless 

otherwise indicated. 
2. Use coarse grout in grout spaces 2 inches or more in least horizontal dimension, 

unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of unit masonry.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

B. Examine rough-in and built-in construction to verify actual locations of piping connections 
prior to installation. 

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to the full 
thickness shown.  Build single-wythe walls to the actual thickness of the masonry units, 
using units of thickness indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections of the 
Specifications. 

C. Leave openings for equipment to be installed before completion of masonry.  After 
installing equipment, complete masonry to match construction immediately adjacent to the 
opening. 
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D. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut 
units as required to provide continuous pattern and to fit adjoining construction.  Use full-
size units without cutting, where possible.  Allow units cut with water-cooled saws to dry 
before placing, unless wetting of units is specified.  Install cut units with cut surfaces and, 
where possible, cut edges concealed. 

E. Mix units for exposed unit masonry from several pallets or cubes as they are placed to 
produce uniform blend of colors and textures. 

3.3 CONSTRUCTION TOLERANCES 

A. Variation from Plumb:  For vertical lines and surfaces of columns, walls, and arrises, do not 
exceed 1/4 inch in 10 feet, nor 3/8 inch in 20 feet, nor 1/2 inch in 40 feet or more.  For 
external corners, expansion joints, control joints, and other conspicuous lines, do not 
exceed 1/4 inch in 20 feet, nor 1/2 inch in 40 feet or more.  For vertical alignment of head 
joints, do not exceed plus or minus 1/4 inch in 10 feet, nor 1/2 inch maximum. 

B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, horizontal 
grooves, and other conspicuous lines, do not exceed 1/4 inch in 20 feet, nor 1/2 inch in 40 
feet or more.  For top surface of bearing walls, do not exceed 1/8 inch in 10 feet, nor 1/16 
inch within width of a single unit. 

C. Variation of Linear Building Line:  For position shown in plan and related portion of 
columns, walls, and partitions, do not exceed 1/2 inch in 20 feet, nor 3/4 inch in 40 feet or 
more. 

D. Variation in Cross-Sectional Dimensions:  For columns and thickness of walls, from 
dimensions shown, do not exceed minus 1/4 inch nor plus 1/2 inch. 

E. Variation in Mortar-Joint Thickness:  Do not vary from bed-joint thickness indicated by 
more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not 
vary bed-joint thickness from bed-joint thickness of adjacent course by more than 1/8 inch. 
 Do not vary from head-joint thickness indicated by more than plus or minus 1/8 inch.  Do 
not vary head-joint thickness from adjacent head-joint thickness by more than 1/8 inch.  Do 
not vary from collar-joint thickness indicated by more than minus 1/4 inch or plus 3/8 inch. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
widths and for accurate locating of openings, movement-type joints, returns, and offsets. 
Avoid the use of less-than-half-size units at corners, jambs, and where possible at other 
locations. 

B. Lay walls to comply with specified construction tolerances, with courses accurately spaced 
and coordinated with other construction. 

C. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; 
do not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs. 
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1. One-half running bond with vertical joint in each course centered on units in courses 
above and below. 

D. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not 
less than 2 inches.  Bond and interlock each course of each wythe at corners. Do not use 
units with less than nominal 4-inch horizontal face dimensions at corners or jambs. 

E. Stopping and Resuming Work:  In each course, rack back 1/2-unit length for one-half 
running bond or 1/3-unit length for one-third running bond; do not tooth.  Clean exposed 
surfaces of set masonry, wet clay masonry units lightly if required, and remove loose 
masonry units and mortar prior to laying fresh masonry. 

F. Built-in Work:  As construction progresses, build-in items specified under this and other 
Sections of the Specifications.  Fill in solidly with masonry around built-in items. 

G. Fill space between hollow metal frames and masonry solidly with mortar, unless otherwise 
indicated. 

H. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath in the joint below and rod mortar or grout into core. 

I. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, 
beams, lintels, posts, and similar items, unless otherwise indicated. 

J. Build nonload-bearing interior partitions full height of story to underside of solid floor or 
roof structure above and as follows: 

 
1. Install compressible filler in joint between top of partition and underside of structure 

above. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow concrete masonry units as follows: 
 

1. With full mortar coverage on horizontal and vertical face shells. 
2. Bed webs in mortar in starting course on footings and in all courses of piers, 

columns, and pilasters, and where adjacent to cells or cavities to be filled with grout. 
3. For starting course on footings where cells are not grouted, spread out full mortar 

bed, including areas under cells. 
4. Maintain joint widths indicated, except for minor variations required to maintain 

bond alignment.  If not indicated, lay walls with 3/8-inch joints. 

B. Lay solid brick-size masonry units with completely filled bed and head joints; butter ends 
with sufficient mortar to fill head joints and shove into place.  Do not furrow bed joints or 
slush head joints. 
 
1. At cavity walls, slope beds toward cavity to minimize mortar protrusions into cavity. 

 As work progresses, trowel mortar fins protruding into cavity flat against cavity face 
of brick. 
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C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness, unless otherwise indicated.  

3.6 CAVITIES 

A. Keep cavities clean of mortar droppings and other materials during construction.  Strike 
joints facing cavities flush. 

 
1. Use wood strips temporarily placed in cavity to collect mortar droppings.  As work 

progresses, remove strips, clean off mortar droppings, and replace in cavity. 

B. Tie exterior wythe to back-up with individual metal ties.  Stagger alternate courses. 

3.7 MASONRY-CELL INSULATION 

A. Pour granular insulation into cavities as shown to fill void spaces completely.  Maintain 
inspection ports to show presence of insulation at extremities of each pour area.  Close 
ports after complete coverage has been confirmed.  Limit fall of insulation to 1 story in 
height, but not to exceed 10 feet. 

3.8 HORIZONTAL-JOINT REINFORCEMENT 

A. General:  Provide continuous horizontal-joint reinforcement as indicated.  Install entire 
length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior 
side of walls, 1/2 inch elsewhere.  Lap reinforcing a minimum of 6 inches. 

 
1. Provide reinforcement in mortar joint 1 block course above and below wall openings 

and extending 12 inches beyond opening. 
 
a. Reinforcement above is in addition to continuous reinforcement. 

B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise 
indicated. 

C. Provide continuity at corners and wall intersections by using prefabricated "L" and "T" 
sections. Cut and bend reinforcement units as directed by manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.9 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers to metal studs with masonry-veneer anchors to comply with the 
following requirements: 
 
1. Fasten anchors through sheathing to metal studs with metal fasteners of type 

indicated. 
2. Embed tie section in masonry joints.  Provide not less than 1-inch air space between 

back of masonry veneer and face of sheathing. 
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3. Locate anchor section relative to course where tie section is embedded to allow 
maximum vertical differential movement of tie up and down. 

4. Space anchors as indicated, but not more than 16 inches (406 mm) o.c. vertically and 
18 inches (457 mm) o.c. horizontally.  Install additional anchors within 12 inches 
(305 mm) of openings and at intervals around perimeter not exceeding 8 inches (203 
mm). 

3.10 CONTROL AND EXPANSION JOINTS 

A. General:  Install control and expansion joints in unit masonry where indicated.  Build-in 
related items as the masonry progresses.  Do not form a continuous span through 
movement joints unless provisions are made to prevent in-plane restraint of wall or 
partition movement. 

B. Form control joints in concrete masonry as follows: 
 
1. Install preformed control-joint gaskets designed to fit standard sash block. 

3.11 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 12 inches for brick 
size units and 24 inches for block size units are shown without structural steel or other 
supporting lintels. 
 
1. Provide prefabricated or built-in-place masonry lintels.  Use specially formed bond 

beam units with reinforcement bars placed as indicated and filled with coarse grout. 
Cure precast lintels before handling and installing.  Temporarily support built-in-
place lintels until cured. 

C. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated. 

3.12 FLASHING, WEEP HOLES, AND VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, 
ledges, other obstructions to the downward flow of water in the wall, and where indicated. 

B. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  Seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer before covering with mortar. 

C. Install flashing as follows: 
 

1. At masonry-veneer walls, extend flashing from exterior face of veneer, through the 
veneer, up face of sheathing at least 8 inches, and behind air-infiltration 
barrier/building paper. 



220656  REV.  06/03/24 042000 - 15 

2. At lintels and shelf angles, extend flashing a minimum of 4 inches into masonry at 
each end.  At heads and sills, extend flashing 4 inches at ends and turn up not less 
than 2 inches to form a pan. 

3. Cut off flashing flush with face of wall after masonry wall construction is completed. 

D. Install weep holes in the head joints in exterior wythes of the first course of masonry 
immediately above embedded flashing and as follows: 

 
1. Form weep holes with product specified in Part 2 of this Section. 
2. Space weep holes 16 inches o.c. 
3. In cavities, place pea gravel to a height equal to height of first course, but not less 

than 2 inches, immediately above top of flashing embedded in the wall, as masonry 
construction progresses, to splatter mortar droppings and to maintain drainage. 

4. Place cavity drainage material immediately above flashing in cavities. 

3.13 INSTALLATION OF REINFORCED UNIT MASONRY 

A. Grouting:  Do not place grout until entire height of masonry to be grouted has attained 
sufficient strength to resist grout pressure. 

 
1. Do not exceed the following pour heights for fine grout: 

 
a. For minimum widths of grout spaces of 3/4 inch or for minimum grout space 

of hollow unit cells of 1-1/2 by 2 inches, pour height of 12 inches. 
b. For minimum widths of grout spaces of 2 inches or for minimum grout space 

of hollow unit cells of 2 by 3 inches, pour height of 60 inches. 
c. For minimum widths of grout spaces of 2-1/2 inches or for minimum grout 

space of hollow unit cells of 2-1/2 by 3 inches, pour height of 12 feet. 
d. For minimum widths of grout spaces of 3 inches or for minimum grout space 

of hollow unit cells of 3 by 3 inches, pour height of 24 feet. 
 
2. Do not exceed the following pour heights for coarse grout: 

 
a. For minimum widths of grout spaces of 1-1/2 inches or for minimum grout 

space of hollow unit cells of 1-1/2 by 3 inches, pour height of 12 inches. 
b. For minimum widths of grout spaces of 2 inches or for minimum grout space 

of hollow unit cells of 2-1/2 by 3 inches, pour height of 60 inches. 
c. For minimum widths of grout spaces of 2-1/2 inches or for minimum grout 

space of hollow unit cells of 3 by 3 inches, pour height of 12 feet. 
d. For minimum widths of grout spaces of 3 inches or for minimum grout space 

of hollow unit cells of 3 by 4 inches, pour height of 24 feet. 
 
3. Provide cleanout holes at least 3 inches in least dimension for grout pours over 60 

inches in height. 
 
a. Provide cleanout holes at each vertical reinforcing bar. 
b. At solid grouted masonry, provide cleanout holes at not more than 32 inches 

o.c. 
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3.14 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or if units do not match adjoining units.  Install new units to match adjoining 
units; install in fresh mortar or grout, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar.  Point-up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance.  Prepare joints for application of 
sealants. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears prior to tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as 
follows: 

 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 

hoes or chisels. 
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes.  Obtain Architect's approval of sample cleaning before 
proceeding with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent, polyethylene film, or waterproof 
masking tape. 

4. Wet wall surfaces with water prior to application of cleaners; remove cleaners 
promptly by rinsing thoroughly with clear water. 

5. Clean brick by bucket and brush hand-cleaning method described in BIA Technical 
Note No. 20 Revised, using the following masonry cleaner: 
 
a. Job-mixed detergent solution. 
b. Proprietary acidic cleaner, applied in compliance with directions of acidic 

cleaner manufacturer. 
 
6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 applicable 

to type of stain present on exposed surfaces. 

E. Protection:  Provide final protection and maintain conditions that ensure unit masonry is 
without damage and deterioration at time of Substantial Completion. 

3.15 MASONRY WASTE DISPOSAL 

A. Recycling:  Undamaged, excess masonry materials are Contractor's property and shall be 
removed from the Project site for his use. 

END OF SECTION 042000 
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SECTION 047200 - CAST STONE MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Cast-stone trim including the following: 
a. Coping. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For cast-stone units, include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes. 

B. Shop Drawings: Show fabrication and installation details for cast-stone units. Include 
dimensions, details of reinforcement and anchorages if any, and indication of finished 
faces. 

1. Include building elevations showing layout of units and locations of joints and 
anchors. 

C. Samples for Initial Selection: For colored mortar. 

D. Samples for Verification: 

1. For each color and texture of cast stone required, 10 inches square in size. 
 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and testing agency. 

1. Include copies of material test reports for completed projects, indicating 
compliance of cast stone with ASTM C1364. 
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B. Material Test Reports: For each mix required to produce cast stone, based on testing 
according to ASTM C1364, including test for resistance to freezing and thawing. 

1. Provide test reports based on testing within previous two years. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer of cast-stone units similar to 
those indicated for this Project, that has sufficient production capacity to manufacture 
required units, and is a plant certified by the Cast Stone Institute or the 
Precast/Prestressed Concrete Institute for Group A, Category AT. 

B. Testing Agency Qualifications: Qualified according to ASTM E329 for testing 
indicated. 

C. Mockups: Furnish cast stone for installation in mockups specified in Section 042000 
"Unit Masonry." 

D. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of typical wall area as shown on Drawings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Coordinate delivery of cast stone with unit masonry work to avoid delaying the 
Work and to minimize the need for on-site storage. 

B. Pack, handle, and ship cast-stone units in suitable packs or pallets. 

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining. 
Move cast-stone units if required, using dollies with wood supports. 

2. Store cast-stone units on wood skids or pallets with nonstaining, waterproof 
covers, securely tied. Arrange to distribute weight evenly and to prevent damage 
to units. Ventilate under covers to prevent condensation. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. 
Do not use cementitious materials that have become damp. 

D. Store mortar aggregates where grading and other required characteristics can be 
maintained and contamination can be avoided. 
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1.7 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. Comply with cold-weather 
construction requirements in TMS 602/ACI 530.1/ASCE 6. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature 
is 40 deg F and above and will remain so until cast stone has dried, but no fewer 
than seven days after completing cleaning. 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Cast Stone: Obtain cast-stone units from single source from 
single manufacturer. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform 
quality, including color, from one manufacturer for each cementitious component and 
from one source or producer for each aggregate. 

2.2 CAST-STONE MATERIALS 

A. General: Comply with ASTM C1364. 

B. Portland Cement: ASTM C150/C150M, Type I or Type III, containing not more than 
0.60 percent total alkali when tested according to ASTM C114. Provide natural color or 
white cement as required to produce cast-stone color indicated. 

C. Coarse Aggregates: Granite, quartz, or limestone complying with ASTM C33/C33M; 
gradation and colors as needed to produce required cast-stone textures and colors. 

D. Fine Aggregates: Natural sand or crushed stone complying with ASTM C33/C33M, 
gradation and colors as needed to produce required cast-stone textures and colors. 

E. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments or colored 
water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant 
to lime and other alkalis. 

F. Admixtures: Use only admixtures specified or approved in writing by Architect. 
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1. Do not use admixtures that contain more than 0.1 percent water-soluble chloride 
ions by mass of cementitious materials. Do not use admixtures containing calcium 
chloride. 

2. Use only admixtures that are certified by manufacturer to be compatible with 
cement and other admixtures used. 

3. Air-Entraining Admixture: ASTM C260/C260M. Add to mixes for units exposed 
to the exterior at manufacturer's prescribed rate to result in an air content of 4 to 6 
percent, except do not add to zero-slump concrete mixes. 

4. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
5. Water-Reducing, Retarding Admixture: ASTM C494/C494M, Type D. 
6. Water-Reducing, Accelerating Admixture: ASTM C494/C494M, Type E. 

G. Reinforcement: Deformed steel bars complying with ASTM A615/A615M, Grade 60. 
Use galvanized or epoxy-coated reinforcement when covered with less than 1-1/2 
inches of cast-stone material. 

1. Epoxy Coating: ASTM A775/A775M. 
2. Galvanized Coating: ASTM A767/A767M. 

H. Embedded Anchors and Other Inserts: Fabricated from steel complying with 
ASTM A36/A36M and hot-dip galvanized to comply with ASTM A123/A123M. 

2.3 CAST-STONE UNITS 

A. Cast-Stone Units: Comply with ASTM C1364. 

1. Units shall be manufactured using the wet-cast method. 
2. Units shall be resistant to freezing and thawing as determined by laboratory 

testing according to ASTM C666/C666M, Procedure A, as modified by 
ASTM C1364. 

B. Fabricate units with sharp arris and accurately reproduced details, with indicated texture 
on all exposed surfaces unless otherwise indicated. 

1. Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated. 
2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs. 
3. Provide drips on projecting elements unless otherwise indicated. 

C. Fabrication Tolerances: 

1. Variation in Cross Section: Do not vary from indicated dimensions by more than 
1/8 inch. 

2. Variation in Length: Do not vary from indicated dimensions by more than 1/360 
of the length of unit or 1/8 inch, whichever is greater, but in no case by more than 
1/4 inch. 

3. Warp, Bow, and Twist: Not to exceed 1/360 of the length of unit or 1/8 inch, 
whichever is greater. 
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4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features: Do 
not vary from indicated position by more than 1/8 inch on formed surfaces of 
units and 3/8 inch  on unformed surfaces. 

D. Cure Units as Follows: 

1. Cure units in enclosed, moist curing room at 95 to 100 percent relative humidity 
and temperature of 100 deg F  for 12 hours or 70 deg F  for 16 hours. 

2. Keep units damp and continue curing to comply with one of the following: 

a. No fewer than five days at mean daily temperature of 70 deg F or above. 
b. No fewer than six days at mean daily temperature of 60 deg F or above. 
c. No fewer than seven days at mean daily temperature of 50 deg F or above. 
d. No fewer than eight days at mean daily temperature of 45 deg F or above. 

E. Acid etch units after curing to remove cement film from surfaces to be exposed to view. 

F. Colors and Textures: As selected by Architect from manufacturer's full range. 

G. Colors and Textures: Provide units with fine-grained texture and buff color resembling 
smooth-finished Indiana limestone. 

H. Colors and Textures: Provide units with fine texture and red-brown color resembling 
brownstone on adjacent buildings. 

2.4 MORTAR MATERIALS 

A. Provide mortar materials that comply with Section 042000 "Unit Masonry." 

B. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for 
cold-weather construction. Provide natural color or white cement as required to produce 
mortar color indicated. 

C. Hydrated Lime: ASTM C207, Type S. 

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

E. Masonry Cement: ASTM C91/C91M. 

F. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded 
for use in mortar mixes and complying with ASTM C979/C979M. Use only pigments 
with a record of satisfactory performance in masonry mortar. 

G. Colored Cement Product: Packaged blend made from portland cement and hydrated 
lime and mortar pigments, all complying with specified requirements, and containing no 
other ingredients. 
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1. Colored Portland Cement-Lime Mix 
2. Colored Masonry Cement 
3. Formulate blend as required to produce color indicated or, if not indicated, as  
 selected from manufacturer's standard colors. 
4. Pigments shall not exceed 10 percent of portland cement by weight. 
5. Pigments shall not exceed 5 percent of masonry cement or mortar cement by  

 weight. 

H. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural 
sand or crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing 
the No. 16 sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

I. Water: Potable. 

2.5 ACCESSORIES 

A. Anchors: Type and size indicated, fabricated from steel complying with 
ASTM A36/A36M and hot-dip galvanized to comply with ASTM A123/A123M. 

B. Dowels: 1/2-inch- diameter round bars, fabricated from steel complying with 
ASTM A36/A36M and hot-dip galvanized to comply with ASTM A123/A123M. 

C. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from 
new masonry without discoloring or damaging masonry surfaces. Use product expressly 
approved for intended use by cast-stone manufacturer and expressly approved by 
cleaner manufacturer for use on cast stone and adjacent masonry materials. 

2.6 MORTAR MIXES 

A. Comply with requirements in Section 042000 "Unit Masonry" for mortar mixes. 

B. Do not use admixtures including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use masonry cement or mortar cement mortar unless otherwise indicated. 
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C. Comply with ASTM C270, Proportion Specification. 

1. For setting mortar, use Type N. 
2. For pointing mortar, use Type N. 

D. Pigmented Mortar: Use colored cement product or select and proportion pigments with 
other ingredients to produce color required. Do not add pigments to colored cement 
products. 

1. Pigments shall not exceed 10 percent of portland cement by weight. 
2. Pigments shall not exceed 5 percent of masonry cement or mortar cement by 

weight. 
3. Insert materials and proportions used for sample in first subparagraph below if 

known. 

E. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates 
and natural color or white cement as necessary to produce required mortar color. 
1. Application: Use colored-aggregate mortar for exposed mortar joints. 

2.7 SOURCE QUALITY CONTROL 

A. Engage a qualified independent testing agency to sample and test cast-stone units 
according to ASTM C1364. 

1. Include one test for resistance to freezing and thawing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

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

3.2 SETTING CAST STONE IN MORTAR 

A. Install cast-stone units to comply with requirements in Section 042000 "Unit Masonry." 

B. Set cast stone as indicated on Drawings. Set units accurately in locations indicated, with 
edges and faces aligned according to established relationships and indicated tolerances. 

1. Install anchors, supports, fasteners, and other attachments indicated or necessary 
to secure units in place. 
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2. Coordinate installation of cast stone with installation of flashing specified in other 
Sections. 

C. Wet joint surfaces thoroughly before applying mortar or setting in mortar. 

D. Set units in full bed of mortar with full head joints unless otherwise indicated. 

1. Set units with joints 3/8 to 1/2 inch wide unless otherwise indicated. 
2. Build anchors and ties into mortar joints as units are set. 
3. Fill dowel holes and anchor slots with mortar. 
4. Fill collar joints solid as units are set. 
5. Build concealed flashing into mortar joints as units are set. 
6. Keep head joints in copings and between other units with exposed horizontal 

surfaces open to receive sealant. 
7. Keep joints at shelf angles open to receive sealant. 

E. Rake out joints for pointing with mortar to depths of not less than 3/4 inch. Rake joints 
to uniform depths with square bottoms and clean sides. Scrub faces of units to remove 
excess mortar as joints are raked. 

F. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 
inch. Compact each layer thoroughly and allow it to become thumbprint hard before 
applying next layer. 

G. Tool exposed joints slightly concave when thumbprint hard. Use a smooth plastic 
jointer larger than joint thickness. 

H. Rake out joints for pointing with sealant to depths of not less than 3/4 inch. Scrub faces 
of units to remove excess mortar as joints are raked. 

I. Point joints with sealant to comply with applicable requirements in Section 079200 
"Joint Sealants." 

1. Prime cast-stone surfaces to receive sealant and install compressible backer rod in 
joints before applying sealant unless otherwise indicated. 

J. Provide sealant joints at head joints of copings and other horizontal surfaces; at 
expansion, control, and pressure-relieving joints; and at locations indicated. 

1. Keep joints free of mortar and other rigid materials. 
2. Build in compressible foam-plastic joint fillers where indicated. 
3. Form joint of width indicated, but not less than 3/8 inch. 
4. Prime cast-stone surfaces to receive sealant and install compressible backer rod in 

joints before applying sealant unless otherwise indicated. 
5. Prepare and apply sealant of type and at locations indicated to comply with 

applicable requirements in Section 079200 "Joint Sealants." 
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3.3 SETTING ANCHORED CAST STONE WITH SEALANT-FILLED JOINTS 

A. Set cast stone as indicated on Drawings. Set units accurately in locations indicated, with 
edges and faces aligned according to established relationships and indicated tolerances. 

1. Install anchors, supports, fasteners, and other attachments indicated or necessary 
to secure units in place. 

2. Shim and adjust anchors, supports, and accessories to set cast stone in locations 
indicated with uniform joints. 

B. Keep cavities open where unfilled space is indicated between back of cast-stone units 
and backup wall; do not fill cavities with mortar or grout. 

C. Fill anchor holes with sealant. 

1. Where dowel holes occur at pressure-relieving joints, provide compressible 
material at ends of dowels. 

D. Set cast stone supported on clip or continuous angles on resilient setting shims. Use 
material of thickness required to maintain uniform joint widths. Hold shims back from 
face of cast stone a distance at least equal to width of joint. 

E. Keep joints free of mortar and other rigid materials. Remove temporary shims and 
spacers from joints after anchors and supports are secured in place and cast-stone units 
are anchored. Do not begin sealant installation until temporary shims and spacers are 
removed. 

1. Form open joint of width indicated, but not less than 3/8 inch. 

F. Prime cast-stone surfaces to receive sealant and install compressible backer rod in joints 
before applying sealant unless otherwise indicated. 

G. Prepare and apply sealant of type and at locations indicated to comply with applicable 
requirements in Section 079200 "Joint Sealants." 

3.4 INSTALLATION TOLERANCES 

A. Variation from Plumb: Do not exceed 1/8 inch in 10 feet maximum. 

B. Variation from Level: Do not exceed 1/8 inch in 10 feet maximum. 

C. Variation in Joint Width: Do not vary joint thickness more than 1/8 inch in 36 inches or 
one-fourth of nominal joint width, whichever is less. 

D. Variation in Plane between Adjacent Surfaces (Lipping): Do not vary from flush 
alignment with adjacent units or adjacent surfaces indicated to be flush with units by 
more than 1/16 inch, except where variation is due to warpage of units within tolerances 
specified. 
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3.5 ADJUSTING AND CLEANING 

A. Remove and replace stained and otherwise damaged units and units not matching 
approved Samples. Cast stone may be repaired if methods and results are approved by 
Architect. 

B. Replace units in a manner that results in cast stone matching approved Samples, 
complying with other requirements, and showing no evidence of replacement. 

C. In-Progress Cleaning: Clean cast stone as work progresses. 

1. Remove mortar fins and smears before tooling joints. 
2. Remove excess sealant immediately, including spills, smears, and spatter. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed cast stone as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Test cleaning methods on sample; leave one sample uncleaned for comparison 
purposes. Obtain Architect's approval of sample cleaning before proceeding with 
cleaning of cast stone. 

3. Protect adjacent surfaces from contact with cleaner by covering them with liquid 
strippable masking agent or polyethylene film and waterproof masking tape. 

4. Wet surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing thoroughly with clear water. 

5. Clean cast stone by bucket-and-brush hand-cleaning method described in BIA 
Technical Notes 20. 

6. Clean cast stone with proprietary acidic cleaner applied according to 
manufacturer's written instructions. 

END OF SECTION 047200AIA 06/14 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 

requirements for architecturally exposed structural steel. 

2. Section 053100 "Steel Decking" for field installation of shear stud connectors 

through deck. 

3. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached 

to structural-steel frame and other steel items not defined as structural steel. 

4. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for 

painting requirements. 

5. Section 133419 "Metal Building Systems" for structural steel. 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as 

described in ANSI/AISC 303. 

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as 

"SLRS" or along grid lines designated as "SLRS" on Drawings, including columns, 

beams, and braces and their connections. 

C. Heavy Sections: Rolled and built-up sections as follows: 

1. Shapes included in ASTM A6/A6M with flanges thicker than 1-1/2 inches. 

D. Protected Zone: Structural members or portions of structural members indicated as 

"protected zone" on Drawings. Connections of structural and nonstructural elements to 

protected zones are limited. 

E. Demand-Critical Welds: Those welds, the failure of which would result in significant 

degradation of the strength and stiffness of the seismic-load-resisting system and which 

are indicated as "demand critical" or "seismic critical" on Drawings. 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply 

with paint and coating manufacturers' written recommendations to ensure that shop 

primers and topcoats are compatible with one another. 
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B. Coordinate installation of anchorage items to be embedded in or attached to other 

construction without delaying the Work. Provide setting diagrams, sheet metal 

templates, instructions, and directions for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 

2. High-strength, bolt-nut-washer assemblies. 

3. Shear stud connectors. 

4. Anchor rods. 

5. Threaded rods. 

6. Prefabricated building columns. 

7. Shop primer. 

8. Galvanized-steel primer. 

9. Etching cleaner. 

10. Galvanized repair paint. 

11. Shrinkage-resistant grout. 

B. Sustainable Design Submittals: 

1. Third-Party Certifications: For each product. 

2. Third-Party Certified Life Cycle Assessment: For each product. 

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

1. Include details of cuts, connections, splices, camber, holes, and other pertinent 

data. 

2. Include embedment Drawings. 

3. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld. Show backing bars that are 

to be removed and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field 

bolts. Identify pretensioned and slip-critical, high-strength bolted connections. 

5. Identify members and connections of the seismic-load-resisting system. 

6. Indicate locations and dimensions of protected zones. 

7. Identify demand-critical welds. 

8. Identify members not to be shop primed. 

D. Welding Procedure Specifications (WPSs) and Procedure Qualification Records 

(PQRs): Provide in accordance with AWS D1.1/D1.1M for each welded joint whether 

prequalified or qualified by testing including the following: 

1. Power source (constant current or constant voltage). 

2. Electrode manufacturer and trade name, for demand-critical welds. 
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E. Delegated Design Submittal: For structural-steel connections indicated on Drawings to 

comply with design loads, include analysis data signed and sealed by the qualified 

professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and fabricator. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 

primers, certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural-steel materials, including chemical and physical 

properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers, including mechanical properties and chemical analysis. 

2. Direct-tension indicators. 

3. Tension-control, high-strength, bolt-nut-washer assemblies. 

4. Shear stud connectors. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category BU or is 

accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance 

Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Erector, Category ACSE. 

C. Shop-Painting Applicator Qualifications: Qualified in accordance with AISC's 

Sophisticated Paint Endorsement P1 or to SSPC-QP 3. 

D. Welding Qualifications: Qualify procedures and personnel in accordance with AWS 

D1.1/D1.1M. 

1. Welders and welding operators performing work on bottom-flange, demand-

critical welds are to pass the supplemental welder qualification testing, as required 
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by AWS D1.8/D1.8M. FCAW-S and FCAW-G are to be considered separate 

processes for welding personnel qualification. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel 

members off ground and spaced by using pallets, dunnage, or other supports and 

spacers. Protect steel members and packaged materials from corrosion and 

deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, 

damage, or overload to members or supporting structures. Repair or replace 

damaged materials or structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels 

intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency 

observes repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and 

lubricating ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting 

bolt assemblies after lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 

1. ANSI/AISC 303. 

2. ANSI/AISC 341. 

3. ANSI/AISC 360. 

4. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Option 2: Fabricator's experienced steel detailer selects or completes connections 

in accordance with ANSI/AISC 303. 

a. Select and complete connections using schematic details indicated and 

ANSI/AISC 360 

b. Use Allowable Stress Design; data are given at service-load level.  

C. Moment Connections: Type PR, partially and Type FR, fully restrained. 
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D. Construction: Moment frame. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than [25]<Insert value> percent. 

B. W-Shapes: ASTM A992/A992M. 

C. Channels, Angles, ASTM A36/A36M. 

D. Channels, Angles, S-Shapes. 

E. Plate and Bar: ASTM A36/A36M. 

F. Corrosion-Resisting (Weathering) Structural-Steel Shapes, Plates, and Bars: ASTM 

A588/A588M, 50 ksi. 

G. Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade B structural 

tubing. 

H. Corrosion-Resisting (Weathering), Cold-Formed Hollow Structural Sections: ASTM 

A847/A847M structural tubing. 

I. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, 

Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-

steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with 

plain finish. 

1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-

washer type with plain finish. 

B. Zinc-Coated High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, 

Grade A325, Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-

hex carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish: Hot-dip zinc coating. 

2. Finish: Mechanically deposited zinc coating. 

C. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, 

cold-finished carbon steel; AWS D1.1/D1.1M, Type B. 
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2.4 PRIMER 

A. Steel Primer: 

1. Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior 

Painting. 

2. SSPC-Paint 23, latex primer. 

3. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 

complying with MPI#79 and compatible with topcoat. 

B. Galvanized-Steel Primer: MPI#26 

1. Etching Cleaner: MPI#25, for galvanized steel. 

2. Galvanizing Repair Paint: ASTM A780/A780M.   

2.5 SHRINKAGE-RESISTANT GROUT 

A. Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, 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 C1107/C1107M, factory-packaged, 

nonmetallic aggregate grout, noncorrosive and non-staining, mixed with water to 

consistency suitable for application and a 30-minute working time. 

2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in 

accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel in accordance with ASTM A6/A6M and 

maintain markings until structural-steel framing has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS 

D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes 

perpendicular to metal surfaces. 
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D. Finishing: Accurately finish ends of columns and other members transmitting bearing 

loads. 

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in accordance 

with SSPC-SP 1. 

F. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 

shear connectors. Weld using automatic end welding of headed-stud shear connectors in 

accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

G. Steel Wall-Opening Framing: Select true and straight members for fabricating steel 

wall-opening framing to be attached to structural-steel frame. Straighten as required to 

provide uniform, square, and true members in completed wall framing. Build up welded 

framing, weld exposed joints continuously, and grind smooth. 

H. Welded-Steel Door Frames: Build up welded-steel doorframes attached to structural-

steel frame. Weld exposed joints continuously and grind smooth. Plug-weld fixed steel 

bar stops to frames. Secure removable stops to frames with countersunk machine 

screws, uniformly spaced not more than 10 inches o.c. unless otherwise indicated on 

Drawings. 

I. Holes: Provide holes required for securing other work to structural steel and for other 

work to pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt 

holes or enlarge holes by burning. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes 

perpendicular to steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other 

work. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type 

of joint specified. 

1. Joint Type: Snug tightened.  

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting welding 

work. 

1. Assemble and weld built-up sections by methods that maintain true alignment of 

axes without exceeding tolerances in ANSI/AISC 303 for mill material. 
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2.8 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 

in accordance with ASTM A123/A123M. 

1. Fill vent and drain holes that are exposed in the finished Work unless they 

function as weep holes, by plugging with zinc solder and filing off smooth. 

2. Galvanize lintels and shelf angles attached to structural-steel frame and located in 

exterior walls. 

2.9 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. 

2. Surfaces to be field welded. 

3. Surfaces of high-strength bolted, slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

5. Galvanized surfaces unless indicated to be painted. 

6. Corrosion-resisting (weathering) steel surfaces. 

7. Surfaces enclosed in interior construction. 

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill 

scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the 

following specifications and standards: 

1. SSPC-SP 2. 

2. SSPC-SP 3. 

3. SSPC-SP 7 (WAB)/NACE WAB-4. 

4. SSPC-SP 14 (WAB)/NACE WAB-8. 

5. SSPC-SP 11. 

6. SSPC-SP 6 (WAB)/NACE WAB-3. 

7. SSPC-SP 10 (WAB)/NACE WAB-2. 

8. SSPC-SP 5 (WAB)/NACE WAB-1. 

9. SSPC-SP 8. 

C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop 

priming by thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign matter, 

and treating with etching cleaner or in accordance with SSPC-SP 16. 

D. Priming: Immediately after surface preparation, apply primer in accordance with 

manufacturer's written instructions and at rate recommended by SSPC to provide a 

minimum dry film thickness of 1.5 mils. Use priming methods that result in full 

coverage of joints, corners, edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
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2. Apply two-coats of shop paint to surfaces that are inaccessible after assembly or 

erection. Change color of second coat to distinguish it from first. 

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests and 

inspections. 

1. Allow testing agency access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

2. Bolted Connections: Inspect[ and test] shop-bolted connections in accordance 

with RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

3. Welded Connections: Visually inspect shop-welded connections in accordance 

with AWS D1.1/D1.1M and the following inspection procedures, at testing 

agency's option: 

a. Liquid Penetrant Inspection: ASTM E165/E165M. 

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on 

finished weld. Cracks or zones of incomplete fusion or penetration are not 

accepted. 

c. Ultrasonic Inspection: ASTM E164. 

d. Radiographic Inspection: ASTM E94/E94M. 

4. In addition to visual inspection, test and inspect shop-welded shear stud 

connectors in accordance with requirements in AWS D1.1/D1.1M for stud 

welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-continuous 

360-degree flash or welding repairs to any shear stud connector. 

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on 

additional shear stud connectors if weld fracture occurs on shear stud 

connectors already tested. 

5. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing 

surfaces and locations of anchor rods, bearing plates, and other embedments for 

compliance with requirements. 

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor 

rods, bearing plates, and other embedments showing dimensions, locations, angles 

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

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 

structural steel secure, plumb, and in alignment against temporary construction loads 

and loads equal in intensity to design loads. Remove temporary supports when 

permanent structural steel, connections, and bracing are in place unless otherwise 

indicated on Drawings. 

1. Do not remove temporary shoring supporting composite deck construction and 

structural-steel framing until cast-in-place concrete has attained its design 

compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in accordance 

with ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-bearing 

surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean 

bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 

edge of plate before packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and 

plates, so no voids remain. Neatly finish exposed surfaces; protect grout and allow 

to cure. Comply with manufacturer's written installation instructions for grouting. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that 

are in permanent contact with members. Perform necessary adjustments to compensate 

for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. Slope roof framing members to 

slopes indicated on Drawings. 

2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 
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G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 

must be enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts" for bolt and joint type 

specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for 

tolerances, appearances, welding procedure specifications, weld quality, and methods 

used in correcting welding work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, 

adequacy of temporary connections, and removal of paint on surfaces adjacent to 

field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel 

smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of 

axes without exceeding tolerances in ANSI/AISC 303 for mill material. 

C. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 

shear connectors. Weld using end welding of headed-stud shear connectors in 

accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

3.5 REPAIR 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and repair 

galvanizing to comply with ASTM A780/A780M. 

B. Touchup Painting: 

1. Immediately after erection, clean exposed areas where primer is damaged or 

missing, and paint with the same material as used for shop painting to comply 

with SSPC-PA 1 for touching up shop-painted surfaces. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 

power-tool cleaning. 

2. Cleaning and touchup painting are specified in Section 099113 "Exterior Painting 

and Section 099123 “Interior Painting”.   

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 

"High-Performance Coatings." 
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3.6 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following 

special inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 

2. Verify weld materials and inspect welds. 

3. Verify connection materials and inspect high-strength bolted connections. 

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

inspections. 

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS 

D1.1/D1.1M. 

a. In addition to visual inspection, test and inspect field welds in accordance 

with AWS D1.1/D1.1M and the following inspection procedures, at testing 

agency's option: 

1) Liquid Penetrant Inspection: ASTM E165/E165M. 

2) Magnetic Particle Inspection: ASTM E709; performed on root pass 

and on finished weld. Cracks or zones of incomplete fusion or 

penetration are not accepted. 

3) Ultrasonic Inspection: ASTM E164. 

4) Radiographic Inspection: ASTM E94/E94M. 

3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-

welded shear connectors according to requirements in AWS D1.1/D1.1M for stud 

welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-continuous 

360-degree flash or welding repairs to any shear connector. 

b. Conduct tests according to requirements in AWS D1.1/D1.1M on additional 

shear connectors if weld fracture occurs on shear connectors already tested. 

END OF SECTION 051200 
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SECTION 051213 - ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Architecturally exposed structural steel (AESS). 
2. Section 051200 "Structural Steel Framing" requirements that also apply to AESS. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached 
to structural-steel frame; miscellaneous steel fabrications and other metal items 
not defined as structural steel. 

2. Section 099113 "Exterior Painting"; Section 099123 "Interior Painting"and 
Section 099600 "High-Performance Coatings" for surface preparation and 
priming requirements. 

1.2 DEFINITIONS 

A. AESS: Architecturally exposed structural steel. 

B. Category AESS 1: Structural steel that is categorized by ANSI/AISC 303, Section 10, 
as AESS 1 and may be designated AESS 1 or Category AESS 1 for basic elements in 
the Contract Drawings. 

C. Category AESS 2: Structural steel that is categorized by ANSI/AISC 303, Section 10, 
as AESS 2 and is designated as AESS 2 or Category AESS 2 for featured elements not 
close to view in the Contract Documents. 

D. Category AESS 3: Structural steel that is categorized by ANSI/AISC 303, Section 10, 
as AESS 3 and is designated as AESS 3 or Category AESS 3 for featured elements not 
close to view in the Contract Documents. 

E. Category AESS 4: Structural steel that is categorized by ANSI/AISC 303, Section 10, 
as AESS 4 and is designated as AESS 4 or Category AESS 4 showcase elements in the 
Contract Documents. 

F. Category AESS C: Structural steel with custom characteristics that is categorized by 
ANSI/AISC 303, Section 10, as AESS C and is designated as AESS C or Category 
AESS C in the Contract Documents. 
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G. SEAC/RMSCA Guide Specification: SEAC/RMSCA's "Sample Specification, Section 
05 02 13: Architecturally Exposed Structural Steel." 

1.3 COORDINATION 

A. Coordinate surface preparation requirements for shop-primed items. 

B. Coordinate selection of shop primers with topcoats to be applied over them. Comply 
with paint and coating manufacturers' written recommendations to ensure that shop 
primers and topcoats are compatible with one another. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Tension-control, high-strength, bolt-nut-washer assemblies. 
2. Corrosion-resisting (weathering steel), tension-control, high-strength, bolt-nut-

washer assemblies. 
3. Filler. 
4. Primer. 
5. Galvanized-steel primer. 
6. Etching cleaner. 
7. Galvanized repair paint. 

B. Shop Drawings: Show fabrication of AESS components. Shop Drawings for structural 
steel may be used for AESS. 

1. Identify AESS category for each steel member and connection, including 
transitions between AESS categories and between AESS and non-AESS. 

2. Include details of cuts, connections, splices, camber, holes, and other pertinent 
data. 

3. Include embedment Drawings. 
4. Indicate orientation of mill marks and HSS seams. 
5. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld. Show backing bars that are 
to be removed and supplemental fillet welds where backing bars are to remain. 
Indicate grinding, finish, and profile of welds. 

6. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify pretensioned and slip-critical, high-strength bolted connections. 
Indicate orientation and location of bolt heads. 

7. Indicate exposed surfaces and edges and surface preparation being used. 
8. Indicate special tolerances and erection requirements. 
9. Indicate weep holes for HSS and vent holes for galvanized HSS. 
10. Indicate surface preparation, primer, and coating requirements, including systems 

specified in other Sections. 
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C. Samples: Submit Samples to set quality standards for AESS. 

1. Two steel plates, 3/8 by 8 by 4 inches, with long edges joined by a groove weld 
and with weld ground smooth. 

2. Steel plate, 3/8 by 8 by 8 inches, with one end of a short length of rectangular 
steel tube, 4 by 6 by 3/8 inches, welded to plate with a continuous fillet weld and 
with weld ground smooth and blended. 

3. Round steel tube or pipe, minimum 8 inches in diameter, with end of another 
round steel tube or pipe, approximately 4 inches in diameter, welded to its side at 
a 45-degree angle with a continuous fillet weld and with weld ground smooth and 
blended. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, fabricator, shop-painting applicator.   

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category BU, or is 
accredited by the IAS Fabricator Inspection Program for Structural Steel (AC 172) and 
is experienced in fabricating AESS similar to that indicated on this Project. 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality 
Certification Program, is designated an AISC-Certified Erector, Category ACSE, and is 
experienced in erecting AESS similar to that indicated on this Project. 

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint 
Endorsement P1 or SSPC-QP 3. 

D. Mockups: Build mockups of AESS to set quality standards for fabrication and 
installation. 

1. Build mockup of typical portion of AESS as shown on Drawings. 
2. Coordinate painting requirements with Section 099113 "Exterior Painting." 

Section 099123 "Interior Painting." 
3. Coordinate high-performance coatings requirements with Section 099600 "High-

Performance Coatings." 
4. Subject to compliance with requirements, approved mockups may become part of 

the completed Work if undisturbed at time of Substantial Completion. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Use special care in handling AESS to prevent twisting, warping, nicking, and other 
damage during fabrication, delivery, and erection. Store materials to permit easy access 
for inspection and identification. Keep AESS members off ground and spaced by using 
pallets, dunnage, or other supports and spacers. Protect AESS members and packaged 
materials from corrosion and deterioration. 

1. Do not store AESS materials on structure in a manner that might cause distortion, 
damage, or overload to members or supporting structures. Repair or replace 
damaged materials or structures as directed. 

1.8 FIELD CONDITIONS 

A. Field Measurements: Where AESS is indicated to fit against other construction, verify 
actual dimensions by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with requirements of ANSI/AISC 303, Sections 1 through 9 and as modified in 
Section 10, "Architecturally Exposed Structural Steel." 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. Tension-Control, High-Strength, Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, 
Grade F1852, Type 1, round-head assemblies consisting of steel structural bolts with 
splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM 
F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish: Mechanically deposited zinc coating. 

B. Corrosion-Resisting (Weathering) Steel, Tension-Control, High-Strength, Bolt-Nut-
Washer Assemblies: ASTM F3125/F3125M, Grade F1852, Type 3, round-head 
assemblies consisting of steel structural bolts with splined ends; ASTM A563, 
Grade DH3, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 3, hardened 
carbon-steel washers. 

2.3 FILLER 

A. Polyester filler intended for use in repairing dents in automobile bodies. 
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2.4 PRIMER 

A. Steel Primer: 

1. Comply with Section 099113 "Exterior Painting," Section 099123 "Interior 
Painting," and Section 099600 "High-Performance Coatings." 

B. Galvanized-Steel Primer: MPI#80.  

1. Etching Cleaner: MPI#25, for galvanized steel. 
2. Galvanizing Repair Paint: MPI#19. 

2.5 FABRICATION 

A. Shop fabricate and assemble AESS to the maximum extent possible. Locate field joints 
at concealed locations if possible. Detail assemblies to minimize handling and to 
expedite erection. 

1. Use special care handling and fabricating AESS before and after shop painting to 
minimize damage to shop finish. 

B. Category AESS 1: 

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 
members. Keep appearance and quality of welds consistent. Maintain true 
alignment of members without warp exceeding specified tolerances. 

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-SP 6 
(WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 
surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 
5. Seal weld open ends of hollow structural sections with 3/8-inch closure plates. 
6. Limit butt and plug weld projections to 1/16 inch. 
7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
8. Remove weld spatter, slivers, and similar surface discontinuities. 
9. Remove blemishes and surface irregularities resulting from temporary braces or 

fixtures by filling or grinding, before cleaning, treating, and shop priming. 
10. Grind tack welds smooth unless incorporated into final welds. 
11. Remove backing and runoff tabs, and grind welds smooth. 

C. Category AESS 2: 

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 
members. Keep appearance and quality of welds consistent. Maintain true 
alignment of members without warp exceeding specified tolerances. 
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2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-SP 6 
(WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 
surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 
5. Seal weld open ends of hollow structural sections with 3/8-inch closure plates. 
6. Limit butt and plug weld projections to 1/16 inch. 
7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
8. Remove weld spatter, slivers, and similar surface discontinuities. 
9. Remove blemishes and surface irregularities resulting from temporary braces or 

fixtures by filling or grinding, before cleaning, treating, and shop priming. 
10. Grind tack welds smooth unless incorporated into final welds. 
11. Remove backing and runoff tabs, and grind welds smooth. 
12. Limit as-fabricated straightness tolerance to one-half that permitted for structural-

steel materials in ANSI/AISC 303. 
13. Limit as-fabricated curved structural steel tolerance to that permitted for 

structural-steel materials in ANSI/AISC 303. 
14. Limit as-fabricated straightness tolerance of welded built-up members to one-half 

that permitted by AWS D1.1/D1.1M. 
15. Conceal fabrication and erection markings from view in the completed structure. 
16. Make welds uniform and smooth. 

D. Category AESS 3: 

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 
members. Keep appearance and quality of welds consistent. Maintain true 
alignment of members without warp exceeding specified tolerances. 

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-SP 6 
(WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 
surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 
5. Seal weld open ends of hollow structural sections with 3/8-inch closure plates. 
6. Limit butt and plug weld projections to 1/16 inch. 
7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
8. Remove weld spatter, slivers, and similar surface discontinuities. 
9. Remove blemishes and surface irregularities resulting from temporary braces or 

fixtures by filling or grinding, before cleaning, treating, and shop priming. 
10. Grind tack welds smooth unless incorporated into final welds. 
11. Remove backing and runoff tabs, and grind welds smooth. 
12. Limit as-fabricated straightness tolerance to one-half that permitted for structural-

steel materials in ANSI/AISC 303. 
13. Limit as-fabricated curved structural steel tolerance to that permitted for 

structural-steel materials in ANSI/AISC 303. 
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14. Limit as-fabricated straightness tolerance of welded built-up members to one-half 
that permitted by AWS D1.1/D1.1M. 

15. Conceal fabrication and erection markings from view in the completed structure. 
16. Make welds uniform and smooth. 
17. Cut out mill marks from mill material or hide these markings from view in the 

completed structure. Where neither method is possible, remove mill marks by 
grinding and filling surfaces as approved by Architect. 

18. Grind butt and plug welds smooth or fill, removing weld splatter exposed to view. 
19. Orient HSS seams as indicated or away from view. 
20. Align and match abutting member cross sections. 
21. At visible open joints of copes, miters, and cuts, maintain uniform clear gaps of 

1/8 inch. At closed joints, maintain uniform contact within 1/16 inch. 
22. Fabricate with exposed surfaces smooth, square, and of surface quality approved 

by Architect. 

E. Category AESS 4: 

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 
members. Keep appearance and quality of welds consistent. Maintain true 
alignment of members without warp exceeding specified tolerances. 

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-SP 6 
(WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 
surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 
5. Seal weld open ends of hollow structural sections with 3/8-inch closure plates. 
6. Limit butt and plug weld projections to 1/16 inch. 
7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
8. Remove weld spatter, slivers, and similar surface discontinuities. 
9. Remove blemishes and surface irregularities resulting from temporary braces or 

fixtures by filling or grinding, before cleaning, treating, and shop priming. 
10. Grind tack welds smooth unless incorporated into final welds. 
11. Remove backing and runoff tabs, and grind welds smooth. 
12. Limit as-fabricated straightness tolerance to one-half that permitted for structural-

steel materials in ANSI/AISC 303. 
13. Limit as-fabricated curved structural steel tolerance to that permitted for 

structural-steel materials in ANSI/AISC 303. 
14. Limit as-fabricated straightness tolerance of welded built-up members to one-half 

that permitted by AWS D1.1/D1.1M. 
15. Conceal fabrication and erection markings from view in the completed structure. 
16. Make welds uniform and smooth. 
17. Cut out mill marks from mill material or hide these markings from view in the 

completed structure. Where neither method is possible, remove mill marks by 
grinding and filling surfaces as approved by Architect. 

18. Grind butt and plug welds smooth or fill, removing weld splatter exposed to view. 
19. Orient HSS seams as indicated or away from view. 
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20. Align and match abutting member cross sections. 
21. At visible open joints of copes, miters, and cuts, maintain uniform clear gaps of 

1/8 inch. At closed joints, maintain uniform contact within 1/16 inch. 
22. Fabricate with exposed surfaces smooth, square, and of surface quality approved 

by Architect. 
23. Treat HSS seams to appear seamless. 
24. Contour and blend welds and weld transitions between members, removing 

splatter exposed to view. 
25. Fill surface imperfections with filler and sand smooth to achieve surface quality 

approved by Architect. 
26. Minimize weld show-through and distortion on the opposite side of exposed 

connections by grinding to a smooth profile aligned with adjacent material. 

F. Erection marks, painted marks, and other marks are permitted on corrosion-resisting 
(weathering) steel surfaces of completed structure. 

G. Cleaning Corrosion-Resisting (Weathering) AESS: Clean and prepare steel surfaces that 
are to remain unpainted according to SSPC-SP 6 (WAB)/NACE WAB-3. 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's 
"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type 
of joint specified. 

1. Joint Type: Snug tightened. 

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

2.7 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A123/A123M. 

1. Do not quench or apply post-galvanizing treatments that might interfere with 
paint adhesion. 

2. Fill vent and drain holes that are exposed in the finished Work, unless indicated to 
remain as weep holes, by plugging with zinc solder and filing off smooth. 

3. Galvanize AESS lintels attached to structural-steel frame and located in exterior 
walls. 
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2.8 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. 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Corrosion-resisting (weathering) steel surfaces. 
5. Galvanized surfaces unless indicated to be painted. 

B. Surface Preparation: Clean nongalvanized 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 10 (WAB)/NACE WAB-2. 

C. Preparing Galvanized Steel for Shop Priming: After galvanizing, thoroughly clean steel 
of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner or 
according to SSPC-SP 16. 

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

1. Stripe paint corners, crevices, bolts, welds, and eased edges. 
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or 

erection. Change color of second coat to distinguish it from first. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel erector present, elevations of concrete- and masonry-bearing surfaces 
and locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and 
other embedments, showing dimensions, locations, angles, and elevations. 

B. Examine AESS for twists, kinks, warping, gouges, and other imperfections before 
erecting. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
AESS secure, plumb, and in alignment against temporary construction loads and loads 
equal in intensity to design loads. Remove temporary supports when permanent 
structural steel, connections, and bracing are in place unless otherwise indicated. 

3.3 ERECTION 

A. Take special care during erection to avoid marking or distorting the AESS and to 
minimize damage to shop painting. Set AESS accurately in locations and to elevations 
indicated and according to ANSI/AISC 303 and ANSI/AISC 360. 

1. Remove welded tabs that were used for attaching temporary bracing and safety 
cabling and that are exposed to view in the completed Work. Take care to avoid 
any blemishes, holes, or unsightly surfaces resulting from the use or removal of 
temporary elements. 

2. Grind tack welds smooth. 
3. Remove backing and runoff tabs, and grind welds smooth. 
4. Orient bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
5. Architect. 
6. Fill weld access holes in Category AESS 4 AESS with weld metal or filler and 

grind, or sand smooth to achieve surface quality as approved by Architect. 
7. Conceal fabrication and erection markings from view in the completed structure. 

B. In addition to ANSI/AISC 303, Section 10 requirements, comply with the following. 

1. Erection of [Category AESS 1][and Category AESS 2]: 

a. Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 
for non-AESS. 

b. Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds 
consistent. Maintain true alignment of members without warp exceeding 
specified tolerances. 

c. Remove weld spatter, slivers, and similar surface discontinuities. 
d. Grind off butt and plug weld projections larger than 1/16 inch. 
e. Continuous welds are to be of uniform size and profile. 
f. Ream holes that must be enlarged. Use of drift pins or burning is not 

permitted. Replace misaligned connection plates where holes cannot be 
aligned with acceptable appearance. 

g. Splice members only where indicated on Drawings. 
h. No torch cutting or field fabrication is permitted. 

2. Erection of Category AESS 3: 

Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 
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for non-AESS. 
a. Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds 

consistent. Maintain true alignment of members without warp exceeding 
specified tolerances. 

b. Remove weld spatter, slivers, and similar surface discontinuities. 
c. Grind off butt and plug weld projections larger than 1/16 inch. 
d. Continuous welds are to be of uniform size and profile. 
e. Ream holes that must be enlarged. Use of drift pins or burning is not 

permitted. Replace misaligned connection plates where holes cannot be 
aligned with acceptable appearance. 

f. Splice members only where indicated on Drawings. 
g. No torch cutting or field fabrication is permitted. 
h. Weld profiles, quality, and finish are be as approved by Architect. 
i. Make joint welds, including tack welds, appear continuous by filling 

intermittent welds. 

3. Erection of Category AESS 4: 

a. Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 
for non-AESS. 

b. Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds 
consistent. Maintain true alignment of members without warp exceeding 
specified tolerances. 

c. Remove weld spatter, slivers, and similar surface discontinuities. 
d. Grind off butt and plug weld projections larger than 1/16 inch. 
e. Continuous welds are to be of uniform size and profile. 
f. Ream holes that must be enlarged. Use of drift pins or burning is not 

permitted. Replace misaligned connection plates where holes cannot be 
aligned with acceptable appearance. 

g. Splice members only where indicated on Drawings. 
h. No torch cutting or field fabrication is permitted. 
i. Weld profiles, quality, and finish are be as approved by Architect. 
j. Make joint welds, including tack welds, appear continuous by filling 

intermittent welds. 
k. Grind welds smooth. 
l. Minimize weld show-through and distortion on the opposite side of exposed 

connections by grinding to a smooth profile aligned with adjacent material. 
m. Oversize welds where ground, contoured, or blended, and grind to provide a 

smooth transition, matching profile approved by Architect. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Snug tightened. 
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B. Weld Connections: Comply with AWS D1.1/D1.1M[ and AWS D1.8/D1.8M] for 
tolerances, appearances, welding procedure specifications, weld quality, and methods 
used in correcting welding work. 

3.5 REPAIR 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and 
touchup galvanizing to comply with ASTM A780/A780M. 

B. Touchup Painting: 

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, to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 
power-tool cleaning. 

2. Cleaning and touchup painting are specified in Section 099113 "Exterior Painting, 
"Section 099123 "Interior Painting." 

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 
"High-Performance Coatings." 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to inspect AESS as 
specified in Section 051200 "Structural Steel Framing." The testing agency is not 
responsible for enforcing requirements relating to aesthetic effect. 

B. Architect will observe AESS in place to determine acceptability relating to aesthetic 
effect. 

END OF SECTION 051213 
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SECTION 052100 - STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. K-series steel joists. 
2. KCS-type K-series steel joists. 
3. K-series steel joist substitutes. 
4. Steel joist accessories. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for installing bearing plates in concrete. 
2. Section 042000 "Unit Masonry" for installing bearing plates in unit masonry. 
3. Section 051200 "Structural Steel Framing" for field-welded shear connectors. 

1.2 DEFINITIONS 

A. SJI's "Specifications": Steel Joist Institute's "Standard Specifications, Load Tables and 
Weight Tables for Steel Joists and Joist Girders." 

B. Special Joists: Steel joists or joist girders requiring modification by manufacturer to 
support nonuniform, unequal, or special loading conditions that invalidate load tables in 
SJI's "Specifications." 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of joist, accessory, and product. 

B. Sustainable Design Submittals: 

1. Third-Party Certifications: For each product. 
2. Third-Party Certified Life Cycle Assessment: For each product. 

C. Shop Drawings: 

1. Include layout, designation, number, type, location, and spacing of joists. 
2. Include joining and anchorage details; bracing, bridging, and joist accessories; 

splice and connection locations and details; and attachments to other construction. 
3. Indicate locations and details of bearing plates to be embedded in other 

construction. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer. 

B. Welding certificates. 

C. Manufacturer certificates. 

D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

E. Mill Certificates: For each type of bolt. 

F. Comprehensive engineering analysis of special joists signed and sealed by the qualified 
professional engineer responsible for its preparation. 

G. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists 
complying with applicable standard specifications and load tables in SJI's 
"Specifications and "Standard Specification for Composite Steel Joists. 

1. Manufacturer's responsibilities include providing professional engineering 
services for designing special joists to comply with performance requirements. 

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

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications”. 

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, 
and handling. 

1.7 SEQUENCING 

A. Deliver steel bearing plates to be built into cast-in-place concrete and masonry 
construction. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide special joists and connections capable of withstanding 
design loads indicated on Drawings. 

1. Use ASD; data are given at service-load level and/or LRFD; data are given at 
factored-load level.  

2. Design special joists to withstand design loads with live-load deflections no 
greater than the following: 

a. Roof Joists: Vertical deflection of 1/360 of the span. 

B. See structural construction documents additional loading requirements.   

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

2.2 STEEL JOISTS 

A. K-Series Steel Joist: Manufactured steel joists of type indicated according to "Standard 
Specification 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. 
2. K-Series 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. 

3. Provide holes in chord members for connecting and securing other construction to 
joists. 

4. Top-Chord Extensions: Extend top chords of joists with SJI's Type S top-chord 
extensions where indicated on Drawings, complying with SJI's "Specifications." 

5. Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends 
where indicated on Drawings, complying with SJI's "Specifications." 

6. Do not camber joists. 
7. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped 

shoes if joist slope exceeds 1/4 inch per 12 inches. 
8. Provide holes in chord members for connecting and securing other construction to 

joists. 

2.3 PRIMERS 

A. Primer: 
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1. SSPC-Paint 15, or manufacturer's standard shop primer complying with 
performance requirements in SSPC-Paint 15. 

2. Provide shop primer that complies with Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting." 

2.4 STEEL JOIST ACCESSORIES 

A. Bridging: 

1. Provide bridging anchors and number of rows of horizontal bridging of material, 
size, and type required by SJI's "Specifications" for type of joist, chord size, 
spacing, and span. Furnish additional erection bridging if required for stability. 

B. Fabricate steel bearing plates from ASTM A36/A36M steel with integral anchorages of 
sizes and thicknesses indicated on Drawings. Shop prime paint. 

C. Steel bearing plates with integral anchorages are specified in Section 055000 "Metal 
Fabrications." 

D. Furnish ceiling extensions, either extended bottom-chord elements or a separate 
extension unit of enough strength to support ceiling construction. 

1. Extend ends to within 1/2 inch of finished wall surface unless otherwise indicated 
on Drawings. 

2. Finish: Plain, uncoated. 

E. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1 
and ASTM F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish: Plain. 

F. Welding Electrodes: Comply with AWS standards. 

G. Furnish miscellaneous accessories including splice plates and bolts required by joist 
manufacturer to complete joist assembly. 

2.5 CLEANING AND SHOP PAINTING 

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated 
joists and accessories by hand-tool cleaning, SSPC-SP 2. 

B. Do not prime paint joists and accessories to receive sprayed fire-resistive materials. 

C. Apply one coat of shop primer to joists and joist accessories to be primed to provide a 
continuous, dry paint film not less than 1 mil thick. 
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D. Shop priming of joists and joist accessories is specified in Section 099113 "Exterior 
Painting" and Section 099123 "Interior Painting".  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates, embedded bearing plates, and abutting structural 
framing for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 

B. Install joists and accessories plumb, square, and true to line; securely fasten to 
supporting construction according to SJI's "Specifications” joist manufacturer's written 
instructions, and requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 
2. Space, adjust, and align joists accurately in location before permanently fastening. 
3. Install temporary bracing and erection bridging, connections, and anchors to 

ensure that joists are stabilized during construction. 
4. Delay rigidly connecting bottom-chord extensions to columns or supports until 

dead loads are applied. 

C. Field weld joists to supporting steel bearing plates. Coordinate welding sequence and 
procedure with placement of joists. Comply with AWS requirements and procedures for 
welding, appearance and quality of welds, and methods used in correcting welding 
work. 

D. Bolt joists to supporting steel framework using carbon-steel bolts. 

E. Bolt joists to supporting steel framework using high-strength structural bolts. Comply 
with RCSC's "Specification for Structural Joints Using High-Strength 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. 
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3.3 REPAIRS 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A780/A780M and manufacturer's written instructions. 

B. Touchup Painting: 

1. Immediately after installation, clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joist, bearing 
plates, abutting structural steel, and accessories. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 
power-tool cleaning. 

b. Apply a compatible primer of same type as primer used on adjacent 
surfaces. 

2. Cleaning and touchup painting are specified in Section 099113 "Exterior 
Painting" and Section 099123 "Interior Painting." 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Visually inspect field welds according to AWS D1.1/D1.1M. 

C. Visually inspect bolted connections. 

D. Prepare test and inspection reports. 

END OF SECTION 052100 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof deck. 
2. Composite floor deck. 
3. Noncomposite form deck. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight 
structural concrete fill over steel deck. 

2. Section 035216 "Lightweight Insulating Concrete" for lightweight insulating 
concrete fill over steel deck. 

3. Section 051200 "Structural Steel Framing" for shop- and field-welded shear 
connectors. 

4. Section 055000 "Metal Fabrications" for framing deck openings with 
miscellaneous steel shapes. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Roof deck. 
2. Composite floor deck. 
3. Noncomposite form deck. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, 
pans, cut deck openings, special jointing, accessories, and attachments to other 
construction. 

C. Sustainable Design Submittals: 

1. Third-Party Certifications: For each product. 
2. Third-Party Certified Life Cycle Assessment: For each product. 
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1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates: For each type of steel deck. 

C. Test and Evaluation Reports: 

1. Product Test Reports: For tests performed by a qualified testing agency, 
indicating that each of the following complies with requirements: 

a. Power-actuated mechanical fasteners. 
b. Acoustical roof deck. 

2. Research Reports: For steel deck, from ICC-ES showing compliance with the 
building code. 

D. Field Quality-Control Submittals: 

1. Field quality-control reports. 

E. Qualification Statements: For welding personnel. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with SDI 
QA/QC and the following welding codes: 

1. AWS D1.1/D1.1M. 
2. AWS D1.3/D1.3M. 

B. Electrical Raceway Units: Provide UL-labeled cellular floor-deck units complying with 
UL 209 and listed in UL's "Electrical Construction Equipment Directory" for use with 
standard header ducts and outlets for electrical distribution systems. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 

B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets 
and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 
condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation 
to maintain insulation free of moisture. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 
accordance with AISI S100. 

B. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from 
listings of another qualified testing agency. 

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

2.2 ROOF DECK 

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

1. Epic Metals Corporation 
2. Marlyn Steel Decks, Inc. 
3. New Millennium Building Systems, LLC 
4. Vulcraft Group; Division of Nucor Corp. 
5. Vulcraft/Verco Group; a division of Nucor Corp. 

B. Fabrication of Roof Deck: Fabricate panels, without top-flange stiffening grooves, to 
comply with SDI RD and with the following: 

1. Prime-Painted Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), Grade 
40 minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive 
primer. 

a. Color: Manufacturer's standard unless noted otherwise on Architectural 
Drawings. 

2. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), G90 zinc 
coating. 

3. Galvanized- and Shop-Primed Steel Sheet: ASTM A653/A653M, Structural Steel 
(SS), Grade 40 zinc coating; cleaned, pretreated, and primed with manufacturer's 
standard baked-on, rust-inhibitive primer. 

a. Color: Manufacturer's standard unless noted otherwise on the Architectural 
Drawings. 
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4. Deck Profile:  As indicated. 
5. Profile Depth: As indicated on the construction documents. 
6. Design Uncoated-Steel Thickness: As indicated on the construction drawings. 
7. Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: As indicated on the 

construction documents. 
8. Span Condition: As indicated on the construction documents. 
9. Side Laps: Interlocking seam. 

2.3 COMPOSITE FLOOR DECK 

A. Manufacturers: Subject to compliance with requirements, provide products by the one 
of the following: 

1. Epic Metals Corporation 
2. New Millennium Building Systems, LLC 
3. Verco Decking, Inc.; a Nucor company 
4. Vulcraft Group; Division of Nucor Corp. 
5. Vulcraft/Verco Group; a division of Nucor Corp. 

B. Fabrication of Composite Floor Deck: Fabricate panels, with integrally embossed or 
raised pattern ribs and interlocking side laps, to comply with SDI C, with the minimum 
section properties indicated, and with the following: 

1. Prime-Painted Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), Grade 
40 minimum, with top surface phosphatized and unpainted and underside surface 
shop primed with manufacturers' standard gray baked-on, rust-inhibitive primer. 

2. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grade G90 
zinc coating. 

3. Galvanized- and Shop-Primed Steel Sheet: ASTM A653/A653M, Structural Steel 
(SS), Grade G60 zinc coating; with unpainted top surface and cleaned and 
pretreated bottom surface primed with manufacturer's standard gray baked-on, 
rust-inhibitive primer. 

4. Profile Depth: As indicated. 
5. Span Condition: Triple span or more. 

2.4 NONCOMPOSITE FORM DECK 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. New Millennium Building Systems, LLC 
2. Verco Decking, Inc.; a Nucor company 
3. Vulcraft Group; Division of Nucor Corp. 
4. Vulcraft/Verco Group; a division of Nucor Corp. 
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B. Fabrication of Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite 
deck panels used as a form to comply with SDI NC, with the minimum section 
properties indicated, and with the following: 

1. Uncoated Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), Grade 40  
minimum. 

2. Prime-Painted Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), Grade 
40 minimum, with underside surface shop primed with manufacturer's standard 
baked-on, rust-inhibitive primer. 

a. Color: Gray. 

3. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grade 40 
zinc coating. 

4. Galvanized- and Shop-Primed Steel Sheet: ASTM A653/A653M, Structural Steel 
(SS), Grade G60 zinc coating; cleaned, pretreated, and primed with 
manufacturer's standard baked-on, rust-inhibitive primer. 

a. Color: Gray 

5. Profile Depth: As indicated on the structural contract documents.   
6. Design Uncoated-Steel Thickness: [0.0149 inch][0.0179 inch][0.0239 

inch][0.0295 inch][0.0358 inch][0.0474 inch][0.0598 inch]. 
7. Span Condition: Triple span or more. 
8. Side Laps: Interlocking seam. 

2.5 ACCESSORIES 

A. 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, as indicated on the structural construction documents. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 
33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and 
finish as deck; of profile indicated or required for application. 

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of 
same material and finish as deck, and of thickness and profile indicated. 
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G. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same 
material, finish, and thickness as deck unless otherwise indicated. 

H. Piercing Hanger Tabs: Piercing steel sheet hanger attachment devices for use with floor 
deck. 

I. Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch thick, with 
factory-punched hole of 3/8-inch minimum diameter. 

J. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, 
cold-finished carbon steel; AWS D1.1/D1.1M, Type B. 

K. Flat Sump Plates: Single-piece steel sheet, 0.0747 inch thick, of same material and 
finish as deck. For drains, cut holes in the field. 

L. Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch thick, of same material and 
finish as deck, with 3-inch- wide flanges and sloped recessed pans of 1-1/2-inch 
minimum depth. For drains, cut holes in the field. 

M. Galvanizing Repair Paint: ASTM A780/A780M. 

N. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, as 
applicable; manufacturer's written instructions; and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection 
limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately 
aligned and bearing on supporting frame before being permanently fastened. Do not 
stretch or contract side-lap interlocks. 
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1. Align cellular deck panels over full length of cell runs and align cells at ends of 
abutting panels. 

E. Place deck panels flat and square and fasten to supporting frame without warp or 
deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work 
projecting through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for 
strength, continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical 
fasteners and install in accordance with deck manufacturer's written instructions. 

J. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using end welding of headed-stud shear connectors in 
accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

3.3 INSTALLATION OF ROOF DECK 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the 
surface diameter indicated or arc seam welds with an equal perimeter that is not less 
than 1-1/2 inches long, and as follows: 

1. Weld Diameter: As indicated on the structural documents.   
2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two 

welds per deck unit at each support. Space welds As indicated on the structural 
documents. 

3. Weld Washers: Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of one-half of the span or 18 
inches, and as follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 
screws. 

2. Mechanically clinch or button punch. 

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-
1/2 inches, with end joints as follows: 

1. End Joints: Lapped 2 inches minimum. 
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D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and weld 
flanges to top of deck. Space welds not more than 12 inches apart with at least one weld 
at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and weld. 

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels in accordance with 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. 

F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where 
indicated. Install with adhesive in accordance with manufacturer's written instructions 
to ensure complete closure. 

3.4 INSTALLATION OF FLOOR DECK 

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the 
surface diameter indicated and as follows: 

1. Weld Diameter: 5/8 inch, nominal. 
2. Weld Spacing: 

a. Weld edge ribs of panels at each support. Space additional welds an average 
of 16 inches apart, but not more than 18 inches apart. 

b. Space and locate welds as indicated. 

3. Weld Washers: Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of one-half of the span or 36 
inches, and as follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 
screws. 

2. Mechanically clinch or button punch. 
3. Fasten with a minimum of 1-1/2-inch- long welds. 

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-
1/2 inches with end joints as follows: 

1. End Joints: Lapped. 
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D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to 
supporting structure in accordance with SDI recommendations unless otherwise 
indicated. 

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to 
deck, in accordance with SDI recommendations, to provide tight-fitting closures at open 
ends of ribs and sides of deck. 

F. Install piercing hanger tabs at 14 inches apart in both directions, within 9 inches of 
walls at ends, and not more than 12 inches from walls at sides unless otherwise 
indicated. 

3.5 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces 
of deck with galvanized repair paint in accordance with ASTM A780/A780M and 
manufacturer's written instructions. 

B. Repair Painting: 

1. Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 
prime-painted deck immediately after installation, and apply repair paint. 

2. Apply repair paint, of same color as adjacent shop-primed deck, to bottom 
surfaces of deck exposed to view. 

3. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included 
in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 

4. Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded 
areas of both deck surfaces are included in Section 099113 "Exterior Painting" 
and Section 099123 "Interior Painting." 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Tests and Inspections: 

1. Special inspections and qualification of welding special inspectors for cold-
formed steel floor and roof deck in accordance with quality-assurance inspection 
requirements of SDI QA/QC. 

a. Field welds will be subject to inspection. 

2. Steel decking will be considered defective if it does not pass tests and inspections. 
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3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-
welded shear connectors in accordance with requirements in AWS D1.1/D1.1M 
for stud welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-continuous 
360-degree flash or welding repairs to any shear connector. 

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on 
additional shear connectors if weld fracture occurs on shear connectors that 
are already tested. 

C. Prepare test and inspection reports. 

END OF SECTION 053100 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel shapes, masonry 
shelf angles, and connections used with cold-formed metal framing. 

2. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for interior non-load-
bearing, metal-stud-framed, shaft-wall assemblies, with height limitations. 

3. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-
bearing, metal-stud framing, with height limitations and ceiling-suspension 
assemblies. 

1.2 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel 
framing; fabrication; and fastening and anchorage details, including mechanical 
fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to 
adjoining work. 

B. Delegated Design Submittal: For cold-formed steel framing. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Certificates: For each type of code-compliance certification for studs and 
tracks. 

D. Product Test Reports: For each listed product, for tests performed by a qualified testing 
agency. 

1. Steel sheet. 
2. Expansion anchors. 
3. Power-actuated anchors. 
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4. Mechanical fasteners. 
5. Vertical deflection clips. 
6. Horizontal drift deflection clips 
7. Miscellaneous structural clips and accessories. 

E. Research Reports: 

1. For nonstandard cold-formed steel framing post-installed anchors and power-
actuated fasteners, from ICC-ES or other qualified testing agency acceptable to 
authorities having jurisdiction. 

2. For sill sealer gasket/termite barrier, showing compliance with ICC-ES AC380. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing 
indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency, or 
in-house testing with calibrated test equipment, indicating steel sheet complies with 
requirements, including base-metal thickness, yield strength, tensile strength, total 
elongation, chemical requirements, and metallic-coating thickness. 

C. Code-Compliance Certification of Studs and Tracks: Provide documentation that 
framing members are certified according to the product-certification program of the 
Certified Steel Stud Association. 

D. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

E. Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive 
Method for One and Two Family Dwellings." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect and store cold-formed steel framing from corrosion, moisture staining, 
deformation, and other damage during delivery, storage, and handling as required in 
AISI S202. 
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PART 2 - PRODUCTS 

2.1 COLD-FORMED METAL FRAMING 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. AllSteel & Gypsum Products, Inc. 
2. CEMCO; California Expanded Metal Products Co. 
3. ClarkDietrich] 
4. Consolidated Fabricators Corp.; Building Products Division 
5. CRACO Mfg., Inc. 
6. Custom Stud 
7. Design Shapes in Steel 
8. Formetal Co. Inc. (The) 
9. Jaimes Industries, Inc. 
10. Marino\WARE 
11. MBA Building Supplies 
12. MBA Metal Framing 
13. Mill Steel Framing; Mill Steel Company 
14. MRI Steel Framing, LLC 
15. Olmar Supply, Inc 
16. Quail Run Building Materials, Inc. 
17. SCAFCO Steel Stud Company; Stone Group of Companies 
18. Southeastern Stud & Components, Inc. 
19. State Building Products, Inc. 
20. Steel Construction Systems; Stone Group of Companies 
21. Steel Network, Inc. (The) 
22. Steeler, Inc. 
23. Super Stud Building Products Inc. 
24. TELLING Industries 
25. The Mill Steel Co. 
26. United Metal Products, Inc. 
27. United Steel Deck, Inc. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 
014000 "Quality Requirements," to design cold-formed steel framing. 

B. Structural Performance: Provide cold-formed steel framing capable of withstanding 
design loads within limits and under conditions indicated. 

1. Design Loads: As indicated on Drawings. 
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2. Deflection Limits: Design framing systems to withstand design loads without 
deflections greater than the following: 

a. Exterior Load-Bearing Wall Framing: Horizontal deflection of 1/240, 
1/360, typical 1/600 when brick occurs.  

b. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/240 of the 
wall height under a horizontal load of 5 lbf/sq. ft.. 

c. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/360 of the 
wall height. 

d. Interior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the 
wall height under a horizontal load of 5 lbf/sq. ft.. 

e. Ceiling Joist Framing: Vertical deflection of 1/240 of the span for live loads 
and 1/240 for total loads of the span. 

3. Design framing systems to provide for movement of framing members located 
outside the insulated building envelope without damage or overstressing, 
sheathing failure, connection failure, undue strain on fasteners and anchors, or 
other detrimental effects when subject to a maximum ambient temperature change 
of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for 
construction tolerances, and to accommodate live load deflection of primary 
building structure as follows: 

a. Upward and downward movement of 1/2 inch. 

5. Design exterior non-load-bearing wall framing to accommodate horizontal 
deflection without regard for contribution of sheathing materials. 

C. Cold-Formed Steel Framing Standards: Unless more stringent requirements are 
indicated, framing complies with AISI S100 and ASTM C955. 

D. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the 
listings of another qualified testing agency acceptable to authorities having 
jurisdiction. 

2.3 COLD-FORMED STEEL FRAMING MATERIALS 

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

B. Framing Members, General: Comply with AISI S200 and ASTM C955, Section 8 for 
conditions indicated. 
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C. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of 
grade and coating designation as follows: 

1. Grade: As required by structural performance. 
2. Coating: G90 or equivalent. 

D. Steel Sheet for Vertical Deflection Clips: ASTM A653/A653M, structural steel, zinc 
coated, of grade and coating as follows: 

1. Grade: 50, Class 1. 
2. Coating: G90.   

2.4 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-5/8 inches] 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with straight flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. Matching steel studs. 
2. Flange Width: 1-1/4 inches. 

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form 
header beams, of web depths indicated, unpunched, with stiffened flanges, and as 
follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-5/8 inches]. 

D. Steel Single- or Double-L Headers: Manufacturer's standard L-shapes used to form 
header beams, of web depths indicated, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Top Flange Width: 1-5/8 inches. 

2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:0.0428 inch. 
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2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-1/4 inches. 

C. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; 
unpunched, with unstiffened flanges, of web depth to contain studs while allowing free 
vertical movement, with flanges designed to support horizontal loads and transfer them 
to the primary structure, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-inch plus twice the design gap for other applications. 

D. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, 
consisting of nested inner and outer tracks; unpunched, with unstiffened flanges. 

1. Outer Track: Of web depth to allow free vertical movement of inner track, with 
flanges designed to support horizontal loads and transfer them to the primary 
structure, and as follows: 

a. Minimum Base-Metal Thickness: 0.0428 inch. 
b. Flange Width: 1 inch plus twice the design gap for other applications. 

2. Inner Track: Of web depth indicated, and as follows: 

a. Minimum Base-Metal Thickness: 0.0428 inch. 
b. Flange Width: Dimension equal to sum of outer deflection track flange 

width plus 1-inch.   

E. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud 
from upward and downward vertical displacement and lateral drift of primary structure 
through positive mechanical attachment to stud web and structure. 

2.6 INTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch.  
2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
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2. Flange Width: 1-1/4 inches. 

C. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; 
unpunched, with unstiffened flanges, of web depth to contain studs while allowing free 
vertical movement, with flanges designed to support horizontal loads and transfer them 
to the primary structure, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1 inch plus twice the design gap for other applications. 

D. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, 
consisting of nested inner and outer tracks; unpunched, with unstiffened flanges. 

1. Outer Track: Of web depth to allow free vertical movement of inner track, with 
flanges designed to support horizontal loads and transfer them to the primary 
structure, and as follows: 

a. Minimum Base-Metal Thickness: 0.0428 inch] 
b. Flange Width: 1 inch plus twice the design gap for other applications. 

2. Inner Track: Of web depth indicated, and as follows: 

a. Minimum Base-Metal Thickness: 0.0428 inch. 
b. Flange Width: Dimension equal to sum of outer deflection track flange 

width plus 1 inch. 

E. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud 
from upward and downward vertical displacement and lateral drift of primary structure 
through positive mechanical attachment to stud web and structure. 

2.7 CEILING JOIST FRAMING 

A. Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths 
indicated, punched with standard holes, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-5/8 inches minimum. 

2.8 SOFFIT FRAMING 

A. Exterior Soffit Frame: Manufacturer's standard C-shaped steel sections, of web depths 
indicated, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0329 inch. 
2. Flange Width: 1-5/8 inches minimum. 
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2.9 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, 
Type H, metallic coated steel sheet, of same grade and coating designation used for 
framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Foundation clips. 
7. Gusset plates. 
8. Stud kickers and knee braces. 
9. Joist hangers and end closures. 
10. Hole-reinforcing plates. 
11. Backer plates. 

2.10 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 
ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts carbon-
steel nuts, and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A153/A153M, Class C. 

C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened 
metal, if visible, unless otherwise indicated; with working capacity greater than or equal 
to the design load, according to an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC01 as appropriate for the substrate. 

1. Uses: Securing cold-formed steel framing to structure. 
2. Material for Interior Locations: Carbon-steel components zinc plated to comply 

with ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 
3. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 

Alloy Group 1 stainless steel bolts, ASTM F593, and nuts, ASTM F594. 

D. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal 
to the design load, according to an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC70. 

E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-
tapping, steel drill screws. 
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1. Head Type: Low-profile head beneath sheathing; manufacturer's standard 
elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.11 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A780/A780M. 

B. Cement Grout: Portland cement, ASTM C150/C150M, Type I; and clean, natural sand, 
ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with 
minimum water required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, 
nonstaining grout, complying with ASTM C1107/C1107M, and with a fluid consistency 
and 30-minute working time. 

D. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed 
steel of same grade and metallic coating as framing members supported by shims. 

E. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track members as 
required. 

2.12 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and 
with connections securely fastened, according to referenced AISI's specifications and 
standards, manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, pneumatic pin fastening, or riveting as standard with fabricator. Wire 
tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding 
work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with 
screws penetrating joined members by no fewer than three exposed screw 
threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, 
pneumatic pin fastening, or screw fastening, according to Shop Drawings. 
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B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses. Lift fabricated assemblies by means that prevent damage or permanent 
distortion. 

C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable 
variation of 1/8 inch in 10 feet and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch 
from plan location. Cumulative error are not to exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum 
out-of-square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, conditions, and abutting structural framing for compliance 
with requirements for installation tolerances and other conditions affecting performance 
of the Work. 

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

3.2 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, 
supplementary framing, or tracks to structural members indicated to receive sprayed 
fire-resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these materials 
as needed to complete installation of cold-formed framing without reducing thickness of 
fire-resistive materials below that required to obtain fire-resistance ratings indicated. 
Protect remaining fire-resistive materials from damage. 

C. Install load-bearing shims or grout between the underside of load-bearing wall bottom 
track and the top of foundation wall or slab at locations with a gap larger than 1/4 inch 
to ensure a uniform bearing surface on supporting concrete or masonry construction. 

D. Install sill sealer gasket at the underside of wall bottom track or rim track and at the top 
of foundation wall or slab at stud or joist locations. 

E. Install sill sealer gasket/termite barrier in accordance with manufacturer's written 
instructions at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 
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3.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be 
field assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and 
manufacturer's written instructions unless more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce 
flush, even, true-to-line joints with maximum variation in plane and true position 
between fabricated panels not exceeding 1/16 inch. 

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and 
with connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, or riveting. Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding 
work. 

b. Locate mechanical fasteners, install according to Shop Drawings, and 
comply with requirements for spacing, edge distances, and screw 
penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for 
track or tension members. 

F. Install temporary bracing and supports to secure framing and support loads equal to 
those for which structure was designed. Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and 
permanent connections to framing are secured. 

G. Do not bridge building expansion joints with cold-formed steel framing. Independently 
frame both sides of joints. 

H. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-
assembly members, such as headers, sills, boxed joists, and multiple studs at openings, 
that are inaccessible on completion of framing work. 

I. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's 
approved or standard punched openings. 
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3.4 INSTALLATION OF LOAD-BEARING WALL FRAMING 

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately 
and securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing: As shown on Shop Drawings. 

B. Squarely seat studs against top and bottom tracks, with gap not exceeding 1/8 inch 
between the end of wall-framing member and the web of track. 

1. Fasten both flanges of studs to top and bottom tracks. 
2. Space studs as follows: 

a. Stud Spacing: As indicated on Drawings. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls 
or warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where 
studs cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where 
framing cannot be aligned, continuously reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to 
supporting structure. 

G. Install headers over wall openings wider than stud spacing. Locate headers above 
openings. Fabricate headers of compound shapes indicated or required to transfer load 
to supporting studs, complete with clip-angle connectors, web stiffeners, or gusset 
plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame. 
Fasten jamb members together to uniformly distribute loads. 

2. Install tracks and jack studs above and below wall openings. Anchor tracks to 
jamb studs with clip angles or by welding, and space jack studs same as full-
height wall studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to 
support fixtures, equipment, services, casework, heavy trim, furnishings, and similar 
work requiring attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud 
manufacturer's written recommendations and industry standards in each case, 
considering weight or load resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically 48 inches. Fasten at each 
stud intersection. 
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1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to 
webs of punched studs with a minimum of two screws into each flange of the clip 
angle for framing members up to 6 inches deep. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. 
Fasten flat straps to stud flanges, and secure solid blocking to stud webs or 
flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's 
written instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges; terminate at and fasten to 
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends 
of bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete 
and stable wall-framing system. 

3.5 INSTALLATION OF EXTERIOR NONLOADBEARING WALL FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely 
anchor to supporting structure. 

B. Fasten both flanges of studs to[ top and] bottom track unless otherwise indicated. Space 
studs as follows: 

1. Stud Spacing: 16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls 
or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building 

structure. 
3. Connect vertical deflection clips to bypassing studs and anchor to building 

structure. 
4. Connect drift clips to cold-formed steel framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated but not 
more than 48 inches apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to 
webs of punched studs. 
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2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. 
Fasten flat straps to stud flanges and secure solid blocking to stud webs or 
flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's 
written instructions. 

F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 
inches of single deflection track. Install a combination of bridging and stud or stud-track 
solid blocking of width and thickness matching studs, secured to stud webs or flanges. 

1. Install solid blocking at [96-inch centers][centers indicated][centers indicated on 
Shop Drawings]. 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 
clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable 
wall-framing system. 

3.6 INSTALLATION OF INTERIOR NONLOADBEARING WALL FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely 
anchor to supporting structure. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space 
studs as follows: 

1. Stud Spacing: 16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls 
or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building 

structure. 
3. Connect vertical deflection clips to studs and anchor to building structure. 
4. Connect drift clips to cold-formed steel metal framing and anchor to building 

structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated[ on Shop 
Drawings] but not more than 48 inches apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to 
webs of punched studs. 
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2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. 
Fasten flat straps to stud flanges and secure solid blocking to stud webs or 
flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's 
written instructions. 

F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 
inches of single deflection track. Install a combination of bridging and stud or stud-track 
solid blocking of width and thickness matching studs, secured to stud webs or flanges. 

1. Install solid blocking at 96-inch centers. 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 
clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable 
wall-framing system. 

3.7 INSTALLATION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable 
tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location. Cumulative error are not to exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.8 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to ASTM 
A780/A780M and manufacturer's written instructions. 

3.9 FIELD QUALITY CONTROL 

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

B. Field and shop welds will be subject to testing and inspecting. 

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

D. Cold-formed steel framing will be considered defective if it does not pass tests and 
inspections. 
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E. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.10 PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure that cold-formed steel framing is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 054000 
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SECTION 057313 - GLAZED DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior post-supported railing and guard systems with glass infill panels. 
2. Interior post-supported railing and guard systems with glass infill panels. 
3. Fasteners. 
4. Miscellaneous materials 

1.2 COORDINATION AND SCHEDULING 

A. Coordinate installation of anchorages for railings. 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 items to Project 
site in time for installation. 

B. Schedule installation so wall attachments are made only to completed walls. Do not support 
railings temporarily by any means that do not meet structural performance requirements. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Manufacturer's product lines of glazed decorative metal railings assembled from standard 
components. 

2. Glass products. 
3. Fasteners. 
4. Post-installed anchors 
5. Handrail brackets. 
6. Nonshrink, nonmetallic grout. 
7. Anchoring cement. 
8. Metal finish. 

B. Shop Drawings: Include plans, elevations, sections, and attachment detail 

C. Samples for Initial Selection: For products involving selection of color, texture, or design. 

D. Samples for Verification: For each type of exposed finish required. 
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1. Sections of each distinctly different linear railing member, including handrails, top rails, 
posts, and balusters. 

2. Each type of glass and glass edge required. 
3. Illuminated railing. 
4. Fittings, end caps, and brackets. 
5. Assembled Sample of railing systems, made from full-size components, including top 

rail, post, handrail, and glass infill panels. Show method of finishing members at 
intersections. Sample need not be full height. 

E. Delegated Design Calculations: For railings, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer-certified Installer. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: The manufacturer of railing system or a qualified installation firm that 
is approved, authorized, or licensed by railing system manufacturer to install manufacturer's 
products. 

B. Welding Qualifications: Qualify procedures and personnel in accordance with the followi 

1. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 
2. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 
railings by field measurements before fabrication and indicate measurements on Shop 
Drawings. 

1.8 WARRANTY 

A. Manufacturer's Special Warranty for Laminated Glass: Glazed decorative metal railing 
manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty 
period. Deterioration of laminated glass is defined as defects developed from normal use that 
are not attributed to glass breakage or to 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. Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain glazed decorative metal railing systems from single source from single manufacturer. 
Systems must be designed, engineered, and fabricated by manufacturer of railing system. 

2.2 MANUFACTURERS 

A. Glazed Decorative Metal Railings: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide VIVA 
Railings, LLC; CUBE Railing System or comparable product by one of the following: 

a. Approved equal.  

B. Product Options: Drawings indicate size, profiles, and dimensional requirements of railings and 
are based on the specific system indicated.  

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. If modifications are proposed, submit comprehensive explanatory 
data to Architect for review. 

2.3 PERFORMANCE REQUIREMENTS 

A. General: For engineering glazed decorative metal railings to withstand structural loads 
indicated, determine allowable design working stresses of railing materials based on the 
following: 

1. Stainless Steel: 45 percent of minimum yield strength. 
2. Steel: 72 percent of minimum yield strength. 

B. Structural Performance: Glazed decorative metal railings, including attachment to building 
construction, shall withstand the effects of gravity loads and the following loads and stresses 
within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ft.  applied in any direction. 
b. Concentrated load of 200 lbf  applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Glass Infill Panels: 

a. Concentrated load of 50 lbf  applied horizontally on an area of 1 sq. ft. 
b. Infill load and other loads need not be assumed to act concurrently. 

C. Wind Loads: For exterior glazed decorative metal railings, capable of withstanding the 
following wind loads in accordance with the IBC and ASTM E1300: 
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1. Wind Load: As indicated on Drawings. 

D. Windborne-Debris-Impact Resistance: Exterior glazed decorative metal railings passing 
ASTM E1886 missile-impact and cyclic-pressure tests in accordance with ASTM E1996 for 
basic protection. 

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes acting on exterior railings by preventing buckling, opening of joints, overstressing of 
components, failure of connections, and other detrimental effects. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.4 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless otherwise 
indicated. 

1. Provide stainless steel wall brackets with flange tapped for concealed anchorage with 
vertical and horizontal adjustment capability. 

2.5 STAINLESS STEEL 

A. Tubing: ASTM A554, Grade MT 316. 

B. Castings: ASTM A743/A743M, Grade CF 8M or Grade CF 3M. 

C. Sheet, Strip, Plate, and Flat Bar: ASTM A666 or ASTM A240/A240M, Type 316. 

D. Bars and Shapes: ASTM A276, Type 316. 

2.6 STEEL 

A. Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010. 

2.7 GLASS AND GLAZING PRODUCTS, GENERAL 

A. Glazing Publications: Comply with written instructions of glass product manufacturers and 
organizations below unless more stringent requirements are indicated. See these publications for 
glazing terms not otherwise defined in this Section or in referenced standards. 

1. NGA/GANA Publications: "GANA Laminated Glazing Reference Manual" and "GANA 
Glazing Manual." 

B. Safety Glazing: Glazing shall comply with 16 CFR 1201, Category II. 



220656  REV. 06/02/24 057313 - 5 

C. Safety Glazing Labeling: Permanently mark glass with certification label of the SGCC or 
another certification agency acceptable to authorities having jurisdiction. Label shall indicate 
manufacturer's name, type of glass, thickness, and safety glazing standard with which glass 
complies. 

D. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

2.8 GLASS INFILL PANELS 

A. Tempered Glass: Provide products that have been tested for surface and edge compression in 
accordance with ASTM C1048 and for impact strength in accordance with 16 CFR 1201 for 
Category II materials. 

1. Glass Color: Clear. 
2. Thickness for Glass Infill Panels: As required by structural loads, but not less than 0.39 

inch. 

B. Fastener Materials: Unless otherwise indicated, provide the following: 

1. For Stainless Steel Components: Type 316 stainless steel fasteners. 
2. For Dissimilar Metals: Type 316 stainless steel fasteners. 

C. Fasteners for Anchoring to Other Construction: Select fasteners of type, grade, and class 
required to produce connections suitable for anchoring railings to other types of construction 
indicated and capable of withstanding design loads. 

D. Provide concealed fasteners for interconnecting railing components and for attaching railings to 
other work unless otherwise indicated. 

1. Provide hex, hex socket, or hex button machine screws for exposed fasteners unless 
otherwise indicated. 

E. Post-Installed Anchors: Fastener systems with working capacity greater than or equal to design 
load, in accordance with an evaluation report acceptable to authorities having jurisdiction, based 
on ICC-ES AC193. 

 
1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Group 2 (A4) 

stainless steel bolts, ASTM F593, and nuts; ASTM F594 . 

2.9 MISCELLANEOUS MATERIALS 

A. Handrail Brackets: Stainless steel with center of rail 2-1/2 inches from face of structural glass 
balusters. 
1. Provide brackets with predrilled hole for bolted anchorage and with snap-on cover that 

matches rail finish and conceals bracket base and bolt head. 

B. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 
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C. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. 

1. Water-Resistant Anchoring Cement: At exterior locations provide formulation that is 
recommended in writing to be resistant to erosion from water exposure without needing 
protection by a sealer or waterproof coating. 

2.10 FABRICATION 

A. General: Fabricate glazed decorative metal railings to comply with requirements indicated for 
design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than 
that required to support structural loads. 

B. Shop assemble railings and guards to greatest extent possible to minimize field splicing and 
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly 
mark units for reassembly and coordinated installation. Use connections that maintain structural 
value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that will be exposed to weather in a manner to exclude water. Provide 
weep holes where water may accumulate. Locate weep holes in inconspicuous locations. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Mechanical Connections: Connect members with concealed mechanical fasteners and fittings. 
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is 
manufacturer's standard splicing method. 

H. Form changes in direction as follows: 
1. By bending to smallest radius that will not result in distortion of railing member. 

I. Bend members in jigs to produce uniform curvature for each configuration required; maintain 
cross section of member throughout entire bend without buckling, twisting, cracking, or 
otherwise deforming exposed surfaces of components. 

J. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same 
metal and finish as railings. 

K. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, handrail brackets, 
miscellaneous fittings, and anchors to interconnect railing members to other Work unless 
otherwise indicated.. 
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1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers, or other means to transfer loads through wall finishes to structural 
supports and to prevent bracket or fitting rotation and crushing of substrate. 

L. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 
work. Fabricate anchorage devices capable of withstanding loads imposed by railings. 
Coordinate anchorage devices with supporting structure. 

2.11 FABRICATION OF GLASS INFILL PANELS 

A. Fabricate glass to sizes and shapes required; provide for proper edge clearance and bite on 
glazing panels. 

B. Glass Infill Panels: Provide tempered for both straight and curved sections. 

1. Edge Finish: Clean-cut or flat-grind edges to produce smooth, square edges with slight 
chamfers at junctions of edges and faces. 

2.12 METAL FINISH REQUIREMENTS, GENERAL 

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

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipment. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half 
of the range of approved Samples. Variations in appearance of other components are acceptable 
if they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 

2.13 STAINLESS STEEL FINISHES 

A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

B. Stainless Steel Finishes: 

1. Dull Satin Finish: ASTM A480/A480M, No. 6 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify 
that locations of concealed reinforcements have been clearly marked for Installer. Locate 
reinforcements and mark locations if not already done. 
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B. Installation Tolerances: Structural steel and concrete slabs to be within 1/8 inch in 10 ft.  
horizontally and 1/8 inch vertically. Correct out-of-tolerance conditions to meet railing 
manufacturer's requirements. 

3.2 INSTALLATION, GENERAL 

A. Comply with Drawings and manufacturer's written instructions for installing glazed decorative 
metal railings, accessories, and other components. 

B. Windborne-Debris Resistance: Anchor glazed decorative metal railings to structure using 
anchoring method, fastener type, and fastening frequency identical to that used in windborne-
debris-resistance testing. 

C. Perform cutting, drilling, and fitting required for installing metal railings. 

1. Fit exposed connections together to form tight, hairline joints. 
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack. 
3. Set railings accurately in location, alignment, and elevation; measured from established 

lines and levels. 
4. Do not weld, cut, or abrade surfaces of metal railing components that have been coated or 

finished after fabrication and that are intended for field connection by mechanical or 
other means without further cutting or fitting. 

5. Set posts plumb within a tolerance of 1/16 inch in 3 ft. 
6. 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 ft. 

D. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

E. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

F. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction. 

3.3 METAL RAILING CONNECTIONS 

A. Nonwelded Connections: 

1. Use mechanical or adhesive joints for permanently connecting railing components. 
2. Use wood blocks and padding to prevent damage to railing members and fittings. 
3. Seal recessed holes of exposed locking screws using plastic cement filler colored to 

match finish of railings 

3.4 ANCHORING METAL POSTS 

A. Use stainless steel pipe sleeves preset and anchored into concrete for installing posts. After 
posts have been inserted in sleeves, fill annular space between post and sleeve with nonshrink, 
nonmetallic grout or anchoring cement, mixed and placed to comply with anchoring material 
manufacturer's written instructions. 
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B. Form or core-drill holes in accordance with engineering requirements for installing posts in 
concrete. Clean holes of loose material, insert posts, and fill annular space between post and 
concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and placed to comply 
with anchoring material manufacturer's written instructions. 

C. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring 
material, attached to post with setscrews. 

D. Anchor posts to metal surfaces with flanges, angle type, or floor type as required by conditions, 
connected to posts and to metal supporting members as follows: 

1. For stainless steel railings, weld flanges to posts and bolt to metal-supporting surfaces. 

3.5 INSTALLATION OF GLASS INFILL PANELS 

A. Post-Supported Railings and Guards with Glass Infill Panels: 

1. Install assembly to comply with railing manufacturer's written instructions and with 
requirements in other Part 3 articles. 

2. Erect posts and other metal railing components, and set factory-cut glass infill panels. 
3. Do not cut, drill, or alter glass infill panels in field. Protect edges from damage. 

3.6 CLEANING 

A. Clean decorative metal finishes by washing thoroughly with water and soap, rinsing with clean 
water, and wiping dry. 

B. Clean and polish glass as recommended in writing by manufacturer. Wash both exposed 
surfaces in each area of Project not more than four days before date scheduled for inspections 
that establish date of Substantial Completion. 

3.7 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer. Remove protective coverings at time of Substantial 
Completion. 

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work. Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit, or provide new units. 

END OF SECTION 057313 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Including: 
 

1. Wood blocking[, and nailers. 
2. Plywood backing panels. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal size 
in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D5664. 

4. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 
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1.5 INFORMATIONAL SUBMITTALS 

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

B. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review. Grade lumber 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. Dress lumber, S4S, unless otherwise indicated. 

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

C. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current 
model code research or evaluation reports exist that show compliance with building code in 
effect for Project. 

1. Allowable design stresses, as published by manufacturer, shall 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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2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

2. For exposed items indicated to receive a stained or natural finish, chemical formulations 
shall not require incising, contain colorants, bleed through, or otherwise adversely affect 
finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application: Treat 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 floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet beyond the centerline of the burners at any time during 
the test. 

1. Treatment shall not promote corrosion of metal fasteners. 
2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D2898. Use for exterior locations and where 
indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D5664 and design value adjustment factors shall be calculated according to 
ASTM D6841. For enclosed roof framing, framing in attic spaces, and where high 
temperature fire-retardant treatment is indicated, provide material with adjustment factors 
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of not less than 0.85 modulus of elasticity and 0.75 for extreme fiber in bending for 
Project's climatological zone. 

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

1. For exposed lumber indicated to receive a stained or natural finish, omit marking and 
provide certificates of treatment compliance issued by testing agency. 

E. For exposed items indicated to receive a stained or natural finish, chemical formulations shall 
not bleed through, contain colorants, or otherwise adversely affect finishes. 

F. Application: Treat items indicated on Drawings, and the following: 
1. Concealed blocking. 
2. Roof construction. 
3. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Cants. 
4. Furring. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of the following species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 
7. Northern species; NLGA. 
8. Eastern softwoods; NeLMA. 

C. Concealed Boards: 19 percent maximum moisture content and [any of ]the following species 
and grades: 

1. Mixed southern pine or southern pine; No.  2 grade; SPIB. 
2. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or 

WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir; Construction or No. 2 Common grade; 

NeLMA, NLGA, WCLIB, or WWPA. 
4. Eastern softwoods; No. 2 Common grade; NeLMA. 
5. Northern species; No.  2 Common grade; NLGA. 
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D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, fire-retardant treated, in thickness indicated 
or, if not indicated, not less than  3/4-inch nominal thickness. 

2.6 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A153/A153M 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Framing with Engineered Wood Products: Install engineered wood products to comply with 
manufacturer's written instructions. 

C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry accurately to other construction. Locate nailers, blocking, and similar 
supports to comply with requirements for attaching other construction. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. Install fire-retardant-treated plywood backing panels with 
classification marking of testing agency exposed to view. 
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E. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and 
as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 
inches  o.c. with solid wood blocking or noncombustible materials accurately fitted to 
close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at 
ceiling line of top story, and at not more than 96 inches o.c. Where fire blocking is not 
inherent in framing system used, provide closely fitted solid wood blocks of same width 
as framing members and 2-inch nominal  thickness. 

F. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC). 
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

J. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

K. For exposed work, arrange fasteners in straight rows parallel with edges of members, with 
fasteners evenly spaced, and with adjacent rows staggered. 

 
1. Use finishing nails unless otherwise indicated. Countersink nail heads and fill holes with 

wood filler. 
2. Use common nails unless otherwise indicated. Drive nails snug but do not countersink 

nail heads. 
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3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other 
work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

3.3 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes [wet] 
[wet enough that moisture content exceeds that specified], apply EPA-registered borate 
treatment. Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061000AIA 12/16 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Wall sheathing 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements. Include 
physical properties of treated materials. 

3. For fire-retardant treatments, include physical properties of treated plywood both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D5516. 

4. For products receiving waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 

5. For air-barrier and water-resistant glass-mat gypsum sheathing, include manufacturer's 
technical data and tested physical and performance properties of products. 

B. Shop Drawings: For air-barrier and water-resistant glass-mat gypsum sheathing assemblies. 

1. Show locations and extent of sheathing, accessories, and assemblies specific to Project 
conditions. 

2. Include details for sheathing joints and cracks, counterflashing strips, penetrations, inside 
and outside corners, terminations, and tie-ins with adjoining construction. 

3. Include details of interfaces with other materials that form part of air barrier. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. including list of ABAA-certified installers and supervisors 
employed by Installer, who work on Project. 
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B. Product Test Reports: For each air-barrier and water-resistant glass-mat gypsum sheathing 
assembly, indicating compliance with specified requirements, for tests performed by a qualified 
testing agency. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer of air-barrier and water-resistant glass-mat gypsum sheathing. 

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance Program 
and shall employ ABAA-certified installers and supervisors on Project. 

B. Testing Agency Qualifications: 

1. For testing agency providing classification marking for fire-retardant-treated material, an 
inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative 
of the material tested. 

2. For testing and inspecting agency providing tests and inspections related to air-barrier 
and water-resistant glass-mat gypsum sheathing: an independent agency, qualified 
according to ASTM E329 for testing indicated, and certified by Air Barrier Association 
of America, 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing Performance: Air-barrier and 
water-resistant glass-mat gypsum sheathing assembly, and seals with adjacent construction, 
shall be capable of performing as a continuous air barrier and as a liquid-water drainage plane 
flashed to discharge to the exterior incidental condensation or water penetration. Air-barrier 
assemblies shall be capable of accommodating substrate movement and of sealing substrate 
expansion and control joints, construction material changes, penetrations tie-ins to other 
installed air barriers, and transitions at perimeter conditions without deterioration and air 
leakage exceeding specified limits. 

2.2 WOOD PANEL PRODUCTS 

A. Emissions: Products shall meet the testing and product requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 
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B. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated. 

C. Factory mark panels to indicate compliance with applicable standard 

2.3 FIRE-RETARDANT-TREATED PLYWOOD 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article that are acceptable to authorities having jurisdiction and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-spread index of 25 
or less when tested according to ASTM E84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not 
extending more than 10.5 feet eyond the centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D2898. Use for exterior locations and where indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D3201/D3201M at 92 percent relative humidity. Use 
where exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber plywood shall be tested according to 
ASTM D5516 and design value adjustment factors shall be calculated according to 
ASTM D6305. Span ratings after treatment shall be not less than span ratings specified 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified 
testing agency. 

2.4 WALL SHEATHING 
 

A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M. 
1. Type and Thickness: Regular, 1/2 inch thick. 
2. Size: 48 by 96 inches  for vertical installation.. 

2.5 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. For wall sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM A153/A153M. 
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B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in 
length recommended by sheathing manufacturer for thickness of sheathing to be attached. 

1. For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C1002. 
2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 

ASTM C954.  

2.6 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing: Elastomeric, medium-modulus, neutral-curing 
silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other 
materials, recommended by sheathing manufacturer for application indicated and complying 
with requirements for elastomeric sealants specified in Section 079200 "Joint Sealants." 

B. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with 
ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and 
sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed 
fasteners. 

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10 
by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use 
with silicone emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a 
history of successful in-service use. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code. 
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in the ICC's International Residential Code for One- and Two-
Family Dwellings. 

3. ICC-ES evaluation report for fastener. 
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D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections. Install fasteners without splitting wood. 

E. Coordinate wall sheathing installation with flashing and joint-sealant installation so these 
materials are installed in sequence and manner that prevent exterior moisture from passing 
through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast. 

3.2 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to wood framing with [nails] [or] [screws]. 
2. Fasten gypsum sheathing to cold-formed metal framing with screws. 
3. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural 

elements. 
4. Install panels with a 1/4-inch gap where they abut masonry or similar materials that might 

retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Horizontal Installation: Install sheathing with V-grooved edge down and tongue edge up. 
Interlock tongue with groove to bring long edges in contact with edges of adjacent panels 
without forcing. Abut ends over centers of studs, and stagger end joints of adjacent panels not 
less than one stud spacing. Attach at perimeter and within field of panel to each stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 
edges and ends of panels. 

D. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those 
of adjacent panels. Attach at perimeter and within field of panel to each stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 
edges and ends of panels. 

E. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply elastomeric sealant to joints and fasteners and trowel flat. Apply sufficient amount 
of sealant to completely cover joints and fasteners after troweling. Seal other penetrations 
and openings. 

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 
trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners 
with a trowel so fasteners are completely covered. Seal other penetrations and openings. 
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3.3 FIELD QUALITY CONTROL 

A. ABAA Quality Assurance Program: Perform examinations, preparation, installation, testing, 
and inspections under ABAA's Quality Assurance Program. 

B. Air barriers will be considered defective if they do not pass tests and inspections. 

C. Repair damage to air barriers caused by testing; follow manufacturer's written instructions. 

D. Prepare test and inspection reports. 

END OF SECTION 061600AIA 03/18 
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SECTION 064000 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
 

1. Laminate-clad cabinets (plastic-covered casework). 
2. Plastic-laminate countertops. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Shop drawings showing location of each item, dimensioned plans and elevations, large-
scale details, attachment devices, and other components. 

C. Samples for initial selection of the following in the form of manufacturer's color charts 
consisting of actual units or sections of units showing the full range of colors, textures, and 
patterns available for each type of material indicated. 

 
1. Plastic laminates. 

D. Samples for verification of the following: 
 
1. Laminate-clad panel products, 8 by 10 inches (200 by 250 mm), for each type, color, 

pattern, and surface finish, with separate samples of unfaced panel product used for 
core. 

2. Exposed cabinet hardware, one unit for each type and finish. 

E. Product certificates signed by woodwork fabricator certifying that products comply with 
specified requirements. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Firm experienced in producing architectural woodwork similar 
to that indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units without delaying the Work. 
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B. Single-Source Responsibility for Fabrication and Installation:  Engage a qualified 
woodworking firm to assume undivided responsibility for fabricating, finishing, and 
installing woodwork specified in this Section. 

C. Quality Standard:  Except as otherwise indicated, comply with the following standard: 
 
1. AWI Quality Standard:  "Architectural Woodwork Quality Standards" of the 

Architectural Woodwork Institute for grades of interior architectural woodwork, 
construction, finishes, and other requirements. 

2. The Contract Documents contain selections chosen from options in the Quality 
Standard as well as additional requirements beyond those of the Quality Standard. 
Comply with such selections and requirements in addition to the Quality Standard. 

D. Fire-Test-Response Characteristics:  Provide materials with the following fire-test-response 
characteristics as determined by testing identical products per ASTM test method indicated 
below by UL, Warnock Hersey, or another testing and inspecting agency acceptable to 
authorities having jurisdiction.  Identify fire-retardant-treated material with appropriate 
markings of applicable testing and inspecting agency in the form of separable paper label 
or, where required by authorities having jurisdiction, imprint on surfaces of materials that 
will be concealed from view after installation. 

 
1. Surface-Burning Characteristics:  Not exceeding values indicated below, tested per 

ASTM E 84 for 30 minutes with no evidence of significant combustion.  In addition, 
the flame front shall not progress more than 10-1/2 feet (3.2 m) beyond the center 
line of the burner at any time during the test. 
 
a. Flame Spread:  25. 
b. Smoke Developed:  450. 

E. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements of Division 1 Section "Project Meetings." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect woodwork during transit, delivery, storage, and handling to prevent damage, 
soilage, and deterioration. 

B. Do not deliver woodwork until painting and similar operations that could damage, soil, or 
deteriorate woodwork have been completed in installation areas.  If woodwork must be 
stored in other than installation areas, store only in areas whose environmental conditions 
meet requirements specified in "Project Conditions." 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, 
wet-work is completed, and HVAC system is operating and will maintain temperature and 
relative humidity at occupancy levels during the remainder of the construction period. 
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B. Environmental Limitations:  Obtain and comply with woodwork fabricator's and Installer's 
coordinated advice for optimum temperature and humidity conditions for woodwork during 
its storage and installation.  Do not install woodwork until these conditions have been 
attained and stabilized so that woodwork will be within plus or minus 1.0 percent of 
optimum moisture content from date of installation through remainder of construction 
period. 

C. Field Measurements:  Where woodwork is indicated to be fitted to other construction, 
check actual dimensions of other construction by accurate field measurements before 
fabrication, and show recorded measurements on final shop drawings.  Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

 
1. Verify locations of concealed framing, blocking, reinforcements, and furring that 

support woodwork by accurate field measurements before being enclosed.  Record 
measurements on final shop drawings. 

2. Where field measurements cannot be made without delaying the Work, guarantee 
dimensions and proceed with fabricating woodwork without field measurements.  
Provide allowance for trimming at site and coordinate construction to ensure that 
actual dimensions correspond to guaranteed dimensions. 

1.7 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to ensure that interior architectural 
woodwork can be supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that comply with requirements of the AWI quality standard for 
each type of woodwork and quality grade indicated and, where the following products are 
part of interior woodwork, with requirements of the referenced product standards that apply 
to product characteristics indicated: 

B. Formaldehyde Emission Level for Medium-Density Fiberboard:  Comply with 
requirements of NPA 9. 

C. Particleboard:  ANSI A208.1, Grade M-2 made with phenol-formaldehyde resins. 

D. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, 
as required by woodwork quality standard. 

 
1. Manufacturer:  Subject to compliance with requirements, provide high-pressure 

decorative laminates by one of the following: 
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a. Wilson Art LLC. 
b. Formica Corporation 
c. Nevamar Corp. 

. 

E. Adhesive for Bonding Plastic Laminate:  Contact Cement.    

2.2 CABINET HARDWARE AND ACCESSORY MATERIALS 

A. General:  Provide cabinet hardware and accessory materials associated with architectural 
cabinets. 

B. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA code number indicated. 

 
1. Satin Stainless Steel, Stainless-Steel Base:  BHMA 630. 

C. For concealed hardware provide manufacturer's standard finish that complies with product 
class requirements of BHMA A156.9. 

2.3 INSTALLATION MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried 
to less than 15 percent moisture content. 

B. Screws:  Select material, type, size, and finish required for each use.  Comply with 
ASME B18.6.1 for applicable requirements. 
 
1. For metal framing supports, provide screws as recommended by metal-framing 

manufacturer. 

C. Nails:  Select material, type, size, and finish required for each use.  Comply with FS FF-N-
105 for applicable requirements. 

2.4 FABRICATION, GENERAL 

A. Interior Woodwork Grade:  Provide interior woodwork complying with the referenced 
quality standard and of the following grade: 

 
1. Grade:  Custom. 

B. Wood Moisture Content:  Comply with requirements of referenced quality standard for 
wood moisture content in relation to relative humidity conditions existing during time of 
fabrication and in installation areas. 

 

C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius 
indicated for the following: 

 



220656 REV. 05/18/24 064000 - 5 

1. Corners of cabinets and edges of solid-wood (lumber) members 3/4 inch (19 mm) 
thick or less:  1/16 inch (1.5 mm). 

2. Edges of rails and similar members more than 3/4 inch (19 mm) thick:  1/8 inch (3 
mm). 

D. Complete fabrication, including assembly, finishing, and hardware application, before 
shipment to Project site to maximum extent possible.  Disassemble components only as 
necessary for shipment and installation.  Where necessary for fitting at site, provide ample 
allowance for scribing, trimming, and fitting. 

E. Shop-cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items.  Locate openings accurately and use templates 
or roughing-in diagrams to produce accurately sized and shaped openings.  Smooth edges 
of cutouts and, where located in countertops and similar exposures, seal edges with a water-
resistant coating. 

2.5 LAMINATE-CLAD CABINETS (PLASTIC-COVERED CASEWORK) 

A. Quality Standard:  Comply with AWI Section 400 requirements for laminate-clad cabinets. 

B. Quality Standard:  Comply with WIC Section 15, "Plastic-Covered Casework." 
 

1. Grade:  Custom. 

C. AWI Type of Cabinet Construction:  Flush overlay. 

D. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying 
with the following requirements: 

 
1. Horizontal Surfaces Other than Tops:  GP-50, 0.050-inch (1.270-mm) nominal 

thickness. 
2. Postformed Surfaces:  PF-42, 0.042-inch (1.067-mm) nominal thickness. 
3. Vertical Surfaces:  GP-28, 0.028-inch (0.711-mm) nominal thickness. 
4. Edges:  GP-28, 0.028-inch (0.711-mm) nominal thickness. 

E. Materials for Semiexposed Surfaces:  Provide surface materials indicated below: 
 

1. Surfaces Other than Drawer Bodies:  Woodwork fabricator's standard cured wet film. 
2. Drawer Bottoms:  Hardwood plywood, shop finished. 

F. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and 
textures of exposed laminate surfaces complying with the following requirements: 
 
 
 
1. Provide Architect's selections from laminate manufacturer's full range of colors and 

finishes in the following categories: 
a. Solid colors. 
b. Patterns. 
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G. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above 
compartments and drawers except where located directly under tops 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Condition woodwork to average prevailing humidity conditions in installation areas before 
installing. 

B. Before installing architectural woodwork, examine shop-fabricated work for completion 
and complete work as required, including back priming and removal of packing. 

3.2 INSTALLATION 

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade 
specified in Part 2 of this Section for type of woodwork involved. 

B. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required 
with concealed shims.  Install to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm) 
for plumb and level (including tops). 

C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged 
finish at cuts. 

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure 
to grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing 
as required for complete installation.  Use fine finishing nails for exposed nailing, 
countersunk and filled flush with woodwork and matching final finish where transparent 
finish is indicated. 

E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to 
provide unencumbered operation.  Complete the installation of hardware and accessory 
items as indicated. 

 
1. Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, 

or other variation from a straight line. 
2. Maintain veneer sequence matching of cabinets with transparent finish. 

F. Tops:  Anchor securely to base units and other support systems as indicated.  Calk space 
between backsplash and wall with specified sealant. 

 
1. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, 

bow, or other variation from a straight line. 
2. Secure backsplashes to tops with concealed metal brackets at 16 inches (400 mm) 

o.c. 
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3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective woodwork where possible to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform 
appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas. 

3.4 PROTECTION 

A. Provide final protection and maintain conditions in a manner acceptable to fabricator and 
Installer that ensures that woodwork is without damage or deterioration at the time of 
Substantial Completion. 

3.5 CABINET HARDWARE AND ACCESSORY SCHEDULE 

A. BHMA numbers are used below to designate hardware requirements, except as otherwise 
indicated. 

B. Concealed (European Type) Hinges:  B01602. 

C. Pulls:  Wire pulls, 4 inches (100 mm) long, 5/16 inches (8 mm) in diameter. 

D. Catches:  As follows: 
 

1. Magnetic Catches:  B03141. 

E. Adjustable Shelf Standards:  B04071. 
 
1. Shelf Rests for Standards:  B04081. 

F. Shelf Rests:  B04013. 

G. Drawer Slides:  Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball 
bearings, complying with BHMA A156.9, Grade 1 and rated for the following loads: 

 
1. Box Drawer Slides:  75 lbf (330 N). 
2. File Drawer Slides:  150 lbf (670 N). 
3. Pencil Drawer Slides:  45 lbf (200 N). 

H. Plastic slides for sliding glass doors:  B07063. 

I. Door Locks:  E07121. 

J. Drawer Locks:  E07041. 
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K. Grommets for cable passage through countertops:  1 inch (25 mm) OD brown, molded-
plastic grommets with 3/4-inch (19-mm) hole and brown plastic cap with slot for wire 
passage. 

L. Paper Slots:  12 inches (305 mm) long by 1-3/4 inches (45 mm) wide by 1 inch (25 mm) 
deep; brown, molded-plastic, paper-slot liner with 1/4-inch (6-mm) lip. 

END OF SECTION 064000 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
 
1. Insulation under slabs-on-grade. 
2. Concealed building insulation. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 
1. Division 4 Section "Unit Masonry" for insulation installed in cavity walls and 

masonry cells. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product Data for each type of insulation product specified. 

C. Samples for verification in full-size units of each type of exposed insulation indicated for 
each color specified. 

1.4 QUALITY ASSURANCE 

A. Single-Source Responsibility for Insulation Products:  Obtain each type of building 
insulation from a single source with resources to provide products complying with 
requirements indicated without delaying the Work. 

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-
test-response characteristics indicated on Drawings or specified elsewhere in this Section 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. Surface-Burning Characteristics:  ASTM E 84. 
2. Combustion Characteristics:  ASTM E 136. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration by moisture, 
soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

B. Protect plastic insulation as follows: 
 
1. Do not expose to sunlight, except to extent necessary for period of installation and 

concealment. 
2. Protect against ignition at all times.  Do not deliver plastic insulating materials to 

Project site before installation time. 
3. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering insulation products that may be incorporated in the work include, but are not 
limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide insulation products by 
one of the following: 
 
1. Extruded-Polystyrene Board Insulation: 

 
a. Amoco Foam Products Company. 
b. DiversiFoam Products. 
c. Dow Chemical Co. 
d. UC Industries, Inc.; Owens-Corning Co. 

 
2. Glass-Fiber Insulation: 

 
a. CertainTeed Corporation. 
b. Knauf Fiber Glass GmbH. 
c. Owens-Corning Fiberglas Corporation. 
d. Schuller International, Inc. 
e.  

2.2 INSULATING MATERIALS 

A. General:  Provide insulating materials that comply with requirements and with referenced 
standards. 
 
1. Preformed Units:  Sizes to fit applications indicated; selected from manufacturer's 

standard thicknesses, widths, and lengths. 
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B. Extruded-Polystyrene Board Insulation:  Rigid, cellular polystyrene thermal insulation 
formed from polystyrene base resin by an extrusion process using 
hydrochlorofluorocarbons as blowing agent to comply with ASTM C 578 for type and with 
other requirements indicated below: 

 
1. Type IV, 1.60-lb/cu. ft. (26-kg/cu. m) minimum density, unless otherwise indicated. 
2. Surface-Burning Characteristics:  Maximum flame-spread and smoke-developed 

indices of 5 and 165, respectively.  

C. Unfaced Mineral-Fiber Blanket Insulation:  Thermal insulation combining mineral fibers of 
type described below with thermosetting resins to comply with ASTM C 665, Type I 
(blankets without membrane facing). 
 
1. Mineral-Fiber Type:  Fibers manufactured from glass. 
2. Surface-Burning Characteristics:  Maximum flame-spread and smoke-developed 

indices of 25 and 50, respectively. 

2.3 VAPOR RETARDERS 

A. Polyethylene Vapor Retarder:  ASTM D 4397, 8 mils thick, with maximum permeance 
rating of 0.13 perm (7.5 ng/Pa x s x sq. m). 

B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements of Sections in which substrates and related work are specified and to 
determine if other conditions affecting performance of insulation are satisfactory.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

 
3.2 PREPARATION 

A. Clean substrates of substances harmful to insulations or vapor retarders, including 
removing projections capable of puncturing vapor retarders or that interfere with insulation 
attachment. 

3.3 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

B. Install insulation that is undamaged, dry, unsoiled, and has not been exposed at any time to 
ice and snow. 
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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. Apply single layer of insulation to produce thickness indicated. 

3.4 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION 

A. On vertical surfaces, set units in adhesive applied according to manufacturer's written 
instructions.  Use adhesive recommended by insulation manufacturer.  

B. Protect top surface of horizontal insulation from damage during concrete work by applying 
protection board. 

3.5 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 closed-cell (nonbreathing) 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. Install mineral-fiber blankets in cavities formed by framing members according to the 
following requirements: 
 
1. Use blanket widths and lengths that fill cavities formed by framing members.  Where 

more than one length is required to fill cavity, provide lengths that will produce a 
snug fit between ends. 

2. Place blankets in cavities formed by framing members to produce a friction fit 
between edges of insulation and adjoining framing members. 

D. 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). 

3.6 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 2 wall studs.  
Fasten vapor retarders to framing at top, end, and bottom edges; at perimeter of wall 
openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c. 
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C. Firmly attach vapor retarders to substrates with mechanical fasteners or adhesives as 
recommended by vapor retarder manufacturer. 

D. 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. 

E. Repair any tears or punctures in vapor retarders immediately before concealment by other 
work.  Cover with vapor-retarder tape or another layer of vapor retarder. 

3.7 PROTECTION 

A. General:  Protect installed insulation and vapor retarders from damage due to harmful 
weather exposures, physical abuse, and other causes.  Provide temporary coverings or 
enclosures where insulation is subject to abuse and cannot be concealed and protected by 
permanent construction immediately after installation. 

END OF SECTION 072100   
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SECTION 072600 - VAPOR RETARDERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification Sections, apply to work of this section. 

1.2 DESCRIPTION OF WORK 

A. The Contractor shall, under this section, furnish and install the vapor barriers as shown on 
the Drawings or as directed. 

B. The Contractor shall also furnish and install all other items as required or shown on the 
Contract Drawings, to complete the work included under this Contract. 

1.3 QUALITY ASSURANCE 

A. In addition to requirements of these specifications, comply with manufacturer's instructions 
and recommendations for work. 

1.4 SUBMITTALS 

A. Include specifications, installation instructions and general recommendations from the 
vapor barrier materials manufacturer, for the types of products required.  Include 
manufacturer's certification or other data substantiating that the materials comply with the 
requirements. 

B. The Contractor shall also submit two 8 in. x 8 in. pieces of each type and thickness of vapor 
barrier used. 

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Vapor barrier shall be delivered to the job-site in manufacturer's original, unopened, dry 
and well-marked packages which clearly show the name of the manufacturer, the product 
name, and thermal value. 

B. Storage of materials: 
 

1. Vapor barrier shall be protected completely while in job-site storage to keep it dry at 
all times and protected from weather, moisture, open flame and sparks. 

2. If vapor barrier is stored outdoors, it shall be stacked on pallets at least four inches 
above the ground and shall be covered with a tarpaulin or other similar waterproof 
covering. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Vapor ratings (transmissions) are indicated as "Perms" herein; grains of water per sq. ft., 
per hour, per inch of mercury vapor pressure; in accordance with ASTM E 96, test 
procedure A, B or BW. 

B. Polyethylene Vapor Barrier 
 
1. A single polyethylene film, with vapor rating of 0.20 perms or less based on 4.0 mil 

thickness (inversely proportionate for other thickness). 
2. Provide film of natural color and 6.0 mils thick, except as otherwise shown or 

specified. 

C. Vapor Barrier Tape 
 

1. Aluminum foil 1.0 mils thick laminated between 2 sheets of polyester film, with 
vapor transmission of 0.015 perms or less, with permanent pressure-sensitive 
adhesive on one face. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's instructions for the particular conditions of installation in each 
case.  If printed instructions are not available or do not apply to the product conditions, 
consult the manufacturer's technical representative for specific recommendations before 
proceeding with the work. 

B. Wherever vapor barriers are shown, on walls, under floors, ceilings, roof decks and 
elsewhere, install the type indicated by the method indicated.  Exercise care to avoid 
punctures.  Extend coverage to extremities of areas to receive barrier.  Attach wherever 
necessary with adhesive, or with nails or staples where adhesives cannot be used. 

3.2 PROTECTION 

A. The vapor barrier installer shall advise the Contractor of required procedures for 
surveillance and protection of installed vapor barriers, so that continuing construction 
activities and the work of other trades will not result in punctures or other forms of damage 
and deterioration of the vapor barriers. 

END OF SECTION 072600   
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SECTION 072726AIA - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Vapor-permeable, fluid-applied air barriers. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for wall sheathings and wall sheathing joint-and-
penetration treatments. 

1.3 DEFINITIONS 

A. Air-Barrier Material: A primary element that provides a continuous barrier to the 
movement of air. 

B. Air-Barrier Accessory: A transitional component of the air barrier that provides 
continuity. 

C. Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to 
an opaque wall, including joints and junctions to abutting construction, to control air 
movement through the wall. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written instructions for evaluating, preparing, and treating 
each substrate; technical data; dry film thickness; and tested physical and 
performance properties of products. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. Include list of ABAA-certified installers and 
supervisors employed by Installer, who work on Project. 

B. Product Certificates: From air-barrier manufacturer, certifying compatibility of air 
barriers and accessory materials with Project materials that connect to or that come in 
contact with the barrier. 

C. Product Test Reports: For each air-barrier assembly, for tests performed by a qualified 
testing agency. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer. 

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance 
Program and shall employ ABAA-certified installers and supervisors on Project. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Protect stored materials from direct sunlight. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended in writing by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier 
performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or 
mist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories 
from single source from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction 
shall be capable of performing as a continuous air barrier[ and as a liquid-water 
drainage plane flashed to discharge to the exterior incidental condensation or water 
penetration]. Air-barrier assemblies shall be capable of accommodating substrate 
movement and of sealing substrate expansion and control joints, construction material 
changes, penetrations, tie-ins to installed waterproofing, and transitions at perimeter 
conditions without deterioration and air leakage exceeding specified limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 
lbf/sq. ft. (0.2 L/s x sq. m of surface area at 75 Pa), when tested according to 
ASTM E2357. 

2.3 HIGH-BUILD AIR BARRIERS, VAPOR PERMEABLE 

A. High-Build, Vapor-Permeable Air Barrier: synthetic polymer membrane with an 
installed dry film thickness, according to manufacturer's written instructions, of 35 mils 
(0.9 mm) or thicker over smooth, void-free substrates. 

1. Physical and Performance Properties: 

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 
(0.02 L/s x sq. m of surface area at 75-Pa) pressure difference; 
ASTM E2178. 

b. Vapor Permeance: Minimum 10 perms (580 ng/Pa x s x sq. m); 
ASTM E96/E96M, Desiccant Method, Procedure A. 

c. Ultimate Elongation: Minimum 200 percent; ASTM D412, Die C. 
d. Adhesion to Substrate: Minimum 16 lbf/sq. in. (110 kPa) when tested 

according to ASTM D4541. 
e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an 

approved assembly. 
f. UV Resistance: Can be exposed to sunlight for 30-days according to 

manufacturer's written instructions. 

2.4 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing 
fabric and strips, joint sealants, counterflashing strips, flashing sheets and metal 
termination bars, termination mastic, substrate patching materials, adhesives, tapes, 
foam sealants, lap sealants, and other accessory materials that are recommended in 
writing by air-barrier manufacturer to produce a complete air-barrier assembly and that 
are compatible with primary air-barrier material and adjacent construction to which they 
may seal. 

B. Primer: Liquid primer recommended for substrate by air-barrier material manufacturer. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or 
other contaminants. 

2. Verify that substrates have cured and aged for minimum time recommended in 
writing by air-barrier manufacturer. 

3. Verify that substrates are visibly dry and free of moisture. 
4. Verify that masonry joints are flush and completely filled with mortar. 

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

3.2 SURFACE PREPARATION 

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according 
to manufacturer's written instructions and details. Provide clean, dust-free, and dry 
substrate for air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes, and other voids in concrete with substrate-patching material. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners 
and edges to form a smooth transition from one plane to another. 

G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to 
another with stainless-steel sheet mechanically fastened to structural framing to provide 
continuous support for air barrier. 

H. Bridge isolation joints, expansion joints and discontinuous wall-to-wall, deck-to-wall, 
and deck-to-deck joints with air-barrier accessory material that accommodates joint 
movement according to manufacturer's written instructions and details. 
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3.3 ACCESSORIES INSTALLATION 

A. Install accessory materials according to air-barrier manufacturer's written instructions 
and details to form a seal with adjacent construction and ensure continuity of air and 
water barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane 
and base flashing to ensure continuity of air barrier with roofing membrane. 

2. Install transition strip on roofing membrane or base flashing so that a minimum of 
3 inches (75 mm) of coverage is achieved over each substrate. 

3. Unless manufacturer recommends in writing against priming, apply primer to 
substrates at required rate and allow it to dry. 

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to 
areas that will be covered by air-barrier material on same day. Reprime areas 
exposed for more than 24 hours. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane 
air barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing 
and window systems, glazed curtain-wall systems, storefront systems, exterior louvers, 
exterior door framing, and other construction used in exterior wall openings, using 
accessory materials. 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 
termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's 
recommended application temperature ranges. Consult manufacturer when sealant 
cannot be applied within these temperature ranges. 

E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches (75 mm) of 
coverage is achieved over each substrate. Maintain 3 inches (75 mm) of full contact 
over firm bearing to perimeter frames, with not less than 1 inch (25 mm) of full contact. 

1. Transition Strip: Roll firmly to enhance adhesion. 
2. Preformed Silicone Extrusion: Set in full bed of silicone sealant applied to walls, 

frame, and air-barrier material. 

F. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, 
and miscellaneous penetrations of air-barrier material with foam sealant. 

G. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 
termination mastic. 

H. Seal top of through-wall flashings to air barrier with an additional 6-inch- (150-mm-) 
wide, transition strip. 
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I. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not 
concealed by metal counterflashings or ending in reglets with termination mastic. 

J. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit 
and flatten fishmouths and blisters. Patch with transition strips extending 6 inches (150 
mm) beyond repaired areas in strip direction. 

3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION 

A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a 
continuous air barrier according to air-barrier manufacturer's written instructions and 
details. Apply air-barrier material within manufacturer's recommended application 
temperature ranges. 

1. Unless manufacturer recommends in writing against priming, apply primer to 
substrates at required rate and allow it to dry. 

2. Limit priming to areas that will be covered by air-barrier material on same day. 
Reprime areas exposed for more than 24 hours. 

3. Where multiple prime coats are needed to achieve required bond, allow adequate 
drying time between coats. 

B. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates 
according to the following thickness. Apply air-barrier material in full contact around 
protrusions such as masonry ties. 
1. Vapor-Permeable, High-Build Air Barrier: Total dry film thickness as 

recommended in writing by manufacturer to comply with performance 
requirements, but not less than 35 mils (0.9 mm)] applied in one or more equal 
coats. 

C. Correct deficiencies in or remove air barrier that does not comply with requirements; 
repair substrates and reapply air-barrier components. 

3.5 FIELD QUALITY CONTROL 

A. ABAA Quality Assurance Program: Perform examinations, preparation, installation, 
testing, and inspections under ABAA's Quality Assurance Program. 

3.6 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of 
construction period, according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 
recommended in writing by manufacturer. If exposed to these conditions for 
longer than recommended, remove and replace air barrier or install additional, 
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full-thickness, air-barrier application after repairing and preparing the 
overexposed materials according to air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not 
approved by air-barrier manufacturer. 

B. Clean spills, stains, and soiling from construction that would be exposed in the 
completed work using cleaning agents and procedures recommended in writing by 
manufacturer of affected construction. 

C. Remove masking materials after installation. 

END OF SECTION 072726AIA 12/14 
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SECTION 074113.16 - STANDING-SEAM METAL ROOF PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes standing-seam metal roof panels. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, 
flashings, closures, and accessories; and special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a 
scale of not less than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Initial Selection: For each type of metal panel indicated with factory-
applied color finishes. 

1. Include similar Samples of trim and accessories involving color selection. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each product, for tests performed by a qualified testing 
agency. 

C. Sample Warranties: For special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be 
damaged or deformed. Package metal panels for protection during transportation and 
handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, 
and surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable 
weathertight and ventilated covering. Store metal panels to ensure dryness, with 
positive slope for drainage of water. Do not store metal panels in contact with other 
materials that might cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted 
weather conditions permit assembly of metal panels to be performed according to 
manufacturers' written instructions and warranty requirements. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of metal panel systems that fail in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Five (5) years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to 
ASTM D2244. 
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b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 
for wind-uplift-resistance class indicated. 

1. Uplift Rating: UL 90. 

B. FM Global Listing: Provide metal roof panels and component materials that comply 
with requirements in FM Global 4471 as part of a panel roofing system and that are 
listed in FM Global's "Approval Guide" for Class 1 or noncombustible construction, as 
applicable. Identify materials with FM Global markings. 

1. Fire/Windstorm Classification: Class 1A-90. 
2. Hail Resistance: SH. 

2.2 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 E1514. 

B. Vertical-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels: Formed with vertical 
ribs at panel edges and intermediate stiffening ribs symmetrically spaced between ribs; 
designed for sequential installation by mechanically attaching panels to supports using 
concealed clips located under one side of panels, engaging opposite edge of adjacent 
panels, and mechanically seaming panels together. 

1. Manufacturers:  Subject to compliance with requirements. 
a. Advanced Architectural Products. 
b. Berridge Manufacturing Company. 
c. Fabral. 
d. Firestone Metal Products, LLC 
e. Metal-Fab Manufacturing, LLC 
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2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 
ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-
coated steel sheet complying with ASTM A792/A792M, Class AZ50 
(Class AZM150) coating designation; structural quality. Prepainted by the coil-
coating process to comply with ASTM A755/A755M. 

a. Nominal Thickness: 0.034 inch (0.86 mm). 
b. Exterior Finish: Three-coat fluoropolymer. 
c. Color: Custom color as selected by Architect 

3. Clips: Two-piece floating to accommodate thermal movement. 

a. Material: 0.028-inch-0.71-mm nominal thickness, zinc-coated (galvanized) 
or aluminum-zinc alloy-coated steel sheet. 

4. Joint Type: As standard with manufacturer. 
5. Panel Coverage: 16 inches (406 mm). 
6. Panel Height: 1.5 inches (38 mm. 

2.3 MISCELLANEOUS MATERIALS 

A. Panel Accessories: Provide components required for a complete, weathertight panel 
system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 
metal panels unless otherwise indicated. 

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal 
panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

B. Flashing and Trim: Provide flashing and trim formed from same material as metal 
panels as required to seal against weather and to provide finished appearance. Locations 
include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, 
fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal 
panels. 

C. Panel Fasteners: Self-tapping screws designed to withstand design loads. 

D. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible 
with panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene 
compound sealant tape with release-paper backing. Provide permanently elastic, 
nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 
thick. 
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2. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type, 
grade, class, and use classifications required to seal joints in metal panels and 
remain weathertight; and as recommended in writing by metal panel 
manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311. 

2.4 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements demonstrated by laboratory testing. Comply with indicated 
profiles and with dimensional and structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal 
panels may be fabricated on-site using UL-certified, portable roll-forming equipment if 
panels are of same profile and warranted by manufacturer to be equal to factory-formed 
panels. Fabricate according to equipment manufacturer's written instructions and to 
comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for 
full length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips 
that provide a weathertight seal and prevent metal-to-metal contact, and that minimize 
noise from movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with 
manufacturer's recommendations and recommendations in SMACNA's "Architectural 
Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics 
of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, 
buckling, and tool marks and that are true to line and levels indicated, with 
exposed edges folded back to form hems. 

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with 
flat-lock seams. Tin edges to be seamed, form seams, and solder. 

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate 
sealant and to comply with SMACNA standards. 

4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are 
not allowed on faces of accessories exposed to view. 

5. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended in writing by 
metal panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" 
or metal panel manufacturer for application, but not less than thickness of 
metal being secured. 
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2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying 
a strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples. Noticeable 
variations in same piece are unacceptable. Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal panel supports, and other conditions 
affecting performance of the Work. 

1. Examine primary and secondary roof framing to verify that rafters, purlins, 
angles, channels, and other structural panel support members and anchorages have 
been installed within alignment tolerances required by metal roof panel 
manufacturer. 

B. Examine roughing-in for components and systems penetrating metal panels to verify 
actual locations of penetrations relative to seam locations of metal panels before 
installation. 

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

3.2 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in 
orientation, sizes, and locations indicated. Install panels perpendicular to supports 
unless otherwise indicated. Anchor metal panels and other components of the Work 
securely in place, with provisions for thermal and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 
2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping 

screws. Do not begin installation until air- or water-resistive barriers and flashings 
that will be concealed by metal panels are installed. 
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3. Install screw fasteners in predrilled holes. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Install flashing and trim as metal panel work proceeds. 
6. Locate panel splices over, but not attached to, structural supports. Stagger panel 

splices and end laps to avoid a four-panel lap splice condition. 
7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping 

screws. Fasten flashings and trim around openings and similar elements with self-
tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use 
galvanized-steel fasteners for surfaces exposed to the interior. 

C. Anchor Clips: Anchor metal roof panels and other components of the Work securely in 
place, using manufacturer's approved fasteners according to manufacturers' written 
instructions. 

D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action as recommended in writing by metal panel manufacturer. 

E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with 
concealed clips at each standing-seam joint at location, spacing, and with fasteners 
recommended in writing 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. Seamed Joint: Crimp standing seams with manufacturer-approved, motorized 

seamer tool so clip, metal roof panel, and factory-applied sealant are completely 
engaged. 

F. Accessory Installation: Install accessories with positive anchorage to building and 
weathertight mounting, and provide for thermal expansion. Coordinate installation with 
flashings and other components. 

1. Install components required for a complete metal panel system including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. Provide types indicated by metal roof panel manufacturers; or, 
if not indicated, types recommended by metal roof panel manufacturer. 

3.3 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 
1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 
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3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions. 
On completion of metal panel installation, clean finished surfaces as recommended by 
metal panel manufacturer. Maintain in a clean condition during construction. 

B. Replace metal panels that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

END OF SECTION 074113.16  
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SECTION 074213.23 - METAL COMPOSITE MATERIAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes metal composite material wall panels. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, metal composite material 
panel Installer, metal composite material panel manufacturer's representative, structural-
support Installer, and installers whose work interfaces with or affects metal composite 
material panels, including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

3. Review methods and procedures related to metal composite material panel installation, 
including manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including alignment 
between and attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and condition of 
other construction that affect metal composite material panels. 

6. Review governing regulations and requirements for insurance, certificates, and tests and 
inspections if applicable. 

7. Review temporary protection requirements for metal composite material panel assembly 
during and after installation. 

8. Review procedures for repair of panels damaged after installation. 
9. Document proceedings, including corrective measures and actions required, and furnish 

copy of record to each participant. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 
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1. Include fabrication and installation layouts of metal composite material panels; details of 
edge conditions, joints, panel profiles, corners, anchorages, attachment assembly, trim, 
flashings, closures, and accessories; and special details. 

2. Accessories: Include details of the flashing, trim and anchorage, at a scale of not less than 
1-1/2 inches per 12 inches . 

C. Samples for Initial Selection: For each type of metal composite material panel indicated with 
factory-applied color finishes. 

1. Include similar Samples of trim and accessories involving color selection. 

D. Samples for Verification: For each type of exposed finish required, prepared on Samples of size 
indicated below. 

1. Metal Composite Material Panels: 12 inches long by actual panel width. Include 
fasteners, closures, and other metal composite material panel accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each product, tests performed by a qualified testing agency. 

C. Field quality-control reports. 

D. Sample Warranties: For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal composite material panels to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal composite material panel assembly as shown on Drawings 
including[corner, soffits, supports, attachments, and accessories. 

2. Water-Spray Test: Conduct water-spray test of mockup of metal composite material 
panel assembly, testing for water penetration according to AAMA 501.2. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal composite material panels, and other manufactured items so as not 
to be damaged or deformed. Package metal composite material panels for protection during 
transportation and handling. 

B. Unload, store, and erect metal composite material panels in a manner to prevent bending, 
warping, twisting, and surface damage. 

C. Stack metal composite material panels horizontally on platforms or pallets, covered with 
suitable weathertight and ventilated covering. Store metal composite material panels to ensure 
dryness, with positive slope for drainage of water. Do not store metal composite material panels 
in contact with other materials that might cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal composite material panels during installation. 

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal composite material panels to be performed according to 
manufacturers' written instructions and warranty requirements. 

1.10 COORDINATION 

A. Coordinate metal composite material panel installation with rain drainage work, flashing, trim, 
construction of soffits, and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal composite material panel systems that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal composite material panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 
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a. Color fading more than 5 Hunter units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20  years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal composite material panel systems capable of 
withstanding the effects of the following loads, based on testing according to ASTM E330: 

1. Wind Loads: As indicated on Drawings. 
2. Other Design Loads: As indicated on Drawings. 
3. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

B. Delegated Design: Design metal-faced composite wall panel assemblies, including continuous 
insulation board, engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.  

C. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to 
ASTM E283 at the following test-pressure difference: 

1. Test-Pressure Difference: 1.57 lbf/sq. ft. 

D. Water Penetration under Static Pressure: No water penetration when tested according to 
ASTM E331 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. 

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): [120 deg F, ambient; 180 deg F, material surfaces. 

F. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

G. Fire Propagation Characteristics: Metal composite material wall panel system passes NFPA 285 
testing. 
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2.2 METAL COMPOSITE MATERIAL WALL PANELS  

A. Metal Composite Material Wall Panel Systems: Provide factory-formed and -assembled, metal 
composite material wall panels fabricated from two metal facings that are bonded to a solid, 
extruded thermoplastic core; formed into profile for installation method indicated. Include 
attachment assembly components, panel stiffeners, and accessories required for weathertight 
system. 

1. Subject to compliance with requirements, provide product by one of the following: 
a. Laminators, Inc.  
b. Alcoa, Inc. 
c. Centria Architectural Systems. 

B. Aluminum-Faced Composite Wall Panels : Formed with 0.020-inch- thick, anodized aluminum 
sheet facings. 

1. Panel Thickness: 0.197 inch. 
2. Core: Fire retardant. 
3. Exterior Finish: Three-coat fluoropolymer. 

a. Color: Custom color as selected by Architect.  

C. Attachment Assembly Components: Formed from material compatible with panel facing. 

D. Attachment Assembly: Manufacturer's standard. 

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel 
sheet ASTM A653/A653M, G90 (Z275 hot-dip galvanized) coating designation or 
ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 
unless otherwise indicated. Provide manufacturer's standard sections as required for support and 
alignment of metal composite material panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal composite material 
panels unless otherwise indicated. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal composite 
material panels as required to seal against weather and to provide finished appearance. 
Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed 
openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with 
same finish system as adjacent metal composite material panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal composite material panels by means of plastic 
caps or factory-applied coating. Provide EPDM or PVC sealing washers for exposed fasteners. 
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E. Panel Sealants: ASTM C920; elastomeric polyurethane or silicone sealant; of type, grade, class, 
and use classifications required to seal joints in metal composite material panels and remain 
weathertight; and as recommended in writing by metal composite material panel manufacturer. 

2.4 FABRICATION 

A. General: Fabricate and finish metal composite material panels and accessories at the factory, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with 
dimensional and structural requirements. 

B. Fabricate metal composite material panel joints with factory-installed captive gaskets or 
separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that 
minimize noise from movements. 

C. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 
that apply to design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and 
seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate sealant 
and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not 
allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal recommended in writing by metal panel 
manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or 
metal wall panel manufacturer for application but not less than thickness of metal 
being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable variations 
in same piece are not acceptable. Variations in appearance of other components are acceptable 
if they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 
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C. Aluminum Panels and Accessories: 

 
1. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 

70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal composite material panel supports, and other 
conditions affecting performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 
panel support members and anchorage have been installed within alignment tolerances 
required by metal composite material wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances required by metal composite 
material wall panel manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing or 
backing substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and assemblies penetrating metal composite material 
panels to verify actual locations of penetrations relative to seam locations of metal composite 
material panels before installation. 

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

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C754 and metal composite material panel 
manufacturer's written recommendations. 

3.3 METAL COMPOSITE MATERIAL PANEL INSTALLATION 

A. General: Install metal composite material panels according to manufacturer's written 
instructions in orientation, sizes, and locations indicated on Drawings. Install panels 
perpendicular to supports unless otherwise indicated. Anchor metal composite material panels 
and other components of the Work securely in place, with provisions for thermal and structural 
movement. 

1. Shim or otherwise plumb substrates receiving metal composite material panels. 
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2. Flash and seal metal composite material panels at perimeter of all openings. Fasten with 
self-tapping screws. Do not begin installation until air- or water-resistive barriers and 
flashings that will be concealed by metal composite material panels are installed. 

3. Install screw fasteners in predrilled holes. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Install flashing and trim as metal composite material panel work proceeds. 
6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 
7. Align bottoms of metal composite material panels and fasten with blind rivets, bolts, or 

self-tapping screws. Fasten flashings and trim around openings and similar elements with 
self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the 
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

2. Copper Panels: Use copper, stainless-steel or hardware-bronze fasteners. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action as recommended in writing by metal composite material panel 
manufacturer. 

D. Attachment Assembly, General: Install attachment assembly required to support metal 
composite material wall panels and to provide a complete weathertight wall system, including 
subgirts, perimeter extrusions, tracks, drainage channels, panel clips, and anchor channels. 

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material 
joinery, and panel-system joint seals. 

E. Installation: Attach metal composite material wall panels to supports at locations, spacings, and 
with fasteners recommended by manufacturer to achieve performance requirements specified. 

1. Wet Seal Systems: Seal horizontal and vertical joints between adjacent metal composite 
material wall panels with sealant backing and sealant. Install sealant backing and sealant 
according to requirements specified in Section 079200 "Joint Sealants." 

2. Dry Seal Systems: Seal horizontal and vertical joints between adjacent metal composite 
material wall panels with manufacturer's standard gasket system. 

3. Rainscreen Systems: Do not apply sealants to joints unless otherwise indicated. 

F. Clip Installation: Attach panel clips to supports at locations, spacings, and with fasteners 
recommended by manufacturer. Attach routed-and-returned flanges of wall panels to panel clips 
with manufacturer's standard fasteners. 

1. Seal horizontal and vertical joints between adjacent panels with sealant backing and 
sealant. Install sealant backing and sealant according to requirements specified in 
Section 079200 "Joint Sealants." 

2. Seal horizontal and vertical joints between adjacent metal composite material wall panels 
with manufacturer's standard gaskets. 
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G. Subgirt-and-Spline Installation: Install support assembly at locations, spacings, and with 
fasteners recommended by manufacturer. Use manufacturer's standard subgirts and splines that 
provide support and complete secondary drainage assembly, draining to the exterior at 
horizontal joints. Attach metal composite material wall panels by interlocking perimeter 
extrusions attached to panels with subgirts and splines. Fully engage integral subgirt-and-spline 
gaskets and leave horizontal and vertical joints with open reveal. Terminate edge of panels flush 
with perimeter extrusions. 

1. Install wall panels to allow individual panels to "free float" and be installed and removed 
without disturbing adjacent panels. 

2. Do not apply sealants to joints unless otherwise indicated. 

H. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components. 

1. Install components required for a complete metal composite material panel assembly 
including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure 
strips, and similar items. Provide types indicated by metal composite material panel 
manufacturer; or, if not indicated, provide types recommended in writing by metal 
composite material panel manufacturer. 

I. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 
where possible, and set units true to line and level as indicated. Install work with laps, joints, 
and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks and that is true 
to line and levels indicated, with exposed edges folded back to form hems. Install sheet 
metal flashing and trim to fit substrates and to result in waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet  with no joints allowed within 24 inches  of 
corner or intersection. Where lapped expansion provisions cannot be used or would not 
be sufficiently waterproof, form expansion joints of intermeshing hooked flanges, not 
less than 1 inch  deep, filled with mastic sealant (concealed within joints). 

3.4 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal composite material wall panel units within 
installed tolerance of 1/4 inch in 20 feet , non-accumulative, on level, plumb, and location lines 
as indicated, and within 1/8-inch  offset of adjoining faces and of alignment of matching 
profiles. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect completed metal composite material wall panel installation, including accessories. 
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B. Metal composite material wall panels will be considered defective if they do not pass test and 
inspections. 

C. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements. 

D. Prepare test and inspection reports. 

3.6 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal composite 
material panels are installed, unless otherwise indicated in manufacturer's written installation 
instructions. On completion of metal composite material panel installation, clean finished 
surfaces as recommended by metal composite material panel manufacturer. Maintain in a clean 
condition during construction. 

B. After metal composite material panel installation, clear weep holes and drainage channels of 
obstructions, dirt, and sealant. 

C. Replace metal composite material panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 074213.23 09/13 
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SECTION 074293 - SOFFIT PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes metal soffit panels. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, 
joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 
and accessories; and special details. 

2. Accessories: Include details of flashing, trim, and anchorage systems, at a scale of not 
less than 1-1/2 inches per 12 inches. 

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied color 
finishes. 

1. Include similar Samples of trim and accessories involving color selection. 

D. Samples for Verification: For each type of exposed finish required, prepared on Samples of size 
indicated below: 

1. Metal Panels: 12 inches  long by actual panel width. Include fasteners, closures, and other 
metal panel accessories. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each product, tests performed by a qualified testing agency. 

C. Sample Warranties: For special warranties. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment 
capable of producing metal panels warranted by manufacturer to be the same as factory-formed 
products. Maintain UL certification of portable roll-forming equipment for duration of work. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or 
deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 
surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 
water. Do not store metal panels in contact with other materials that might cause staining, 
denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal panels to be performed according to manufacturers' written 
instructions and warranty requirements. 

1.9 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of 
walls, and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal panel systems that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Structural failures including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 
following loads, based on testing according to ASTM E1592: 

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to 
ASTM E283 at the following test-pressure difference: 

1. Test-Pressure Difference:1.57 lbf/sq. ft. 

C. Water Penetration under Static Pressure: No water penetration when tested according to 
ASTM E331 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 METAL SOFFIT PANELS 

A. General: Provide metal soffit panels designed to be installed by lapping and interconnecting 
side edges of adjacent panels and mechanically attaching through panel to supports using 
concealed fasteners in side laps. Include accessories required for weathertight installation. 

B. Metal Soffit Panels: Match profile and material of metal wall panels. 
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1. Finish: Custom color as selected by Architect. 
2. Sealant: Factory applied within interlocking joint. 

C. Flush-Profile Metal Soffit Panels: Solid panels formed with vertical panel edges and flat pan 
between panel edges; with flush joint between panels. 
1. Material: Same material, finish, and color as metal roof panels. 
2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 

ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated 
steel sheet complying with ASTM A792/A792M, Class AZ50 (Class AZM150) coating 
designation; structural quality. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M. 

a. Nominal Thickness: 0.034 inch. 
b. Exterior Finish: Three-coat fluoropolymer. 
c. Color: Custom color as selected by Architect. 

3. Aluminum Sheet: Coil-coated sheet, ASTM B209 (ASTM B209M), alloy as standard 
with manufacturer, with temper as required to suit forming operations and structural 
performance required. 

a. Thickness: 0.040 inch. 
b. Surface: Smooth, flat finish. 
c. Exterior Finish: Three-coat fluoropolymer. 
d. Color: Custom color as selected by Architect. 

4. Panel Coverage: 16 inches. 
5. Panel Height: 1.0 inch. 

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel 
sheet, ASTM A653/A653M, G90 (Z275 hot-dip galvanized) coating designation or 
ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 
unless otherwise indicated. Provide manufacturer's standard sections as required for support and 
alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match 
material and finish of metal panels unless otherwise indicated. 

1. 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 panel profile. Provide closure strips where 
indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 
required to seal against weather and to provide finished appearance. Finish flashing and trim 
with same finish system as adjacent metal panels. 
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D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal panels by means of plastic caps or factory-applied 
coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: Provide sealant types recommended by manufacturer that are compatible with 
panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

2. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type, grade, 
class, and use classifications required to seal joints in metal panels and remain 
weathertight; and as recommended in writing by metal panel manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311. 

2.4 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance requirements 
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 
according to equipment manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 
movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 
that apply to design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and 
seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant 
and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not 
allowed on faces of accessories exposed to view. 
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6. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal recommended in writing by metal panel 
manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or 
metal soffit panel manufacturer for application but not less than thickness of metal 
being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable variations 
in same piece are not acceptable. Variations in appearance of other components are acceptable 
if they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 

C. Steel Panels and Accessories: 

 
1. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 

70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

D. Aluminum Panels and Accessories: 

 
1. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 

70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal panel supports, and other conditions affecting 
performance of the Work. 

1. Examine framing to verify that girts, angles, channels, studs, and other structural panel 
support members and anchorage have been installed within alignment tolerances required 
by metal panel manufacturer. 

2. Examine sheathing to verify that sheathing joints are supported by framing or blocking 
and that installation is within flatness tolerances required by metal panel manufacturer. 
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a. Verify that air- or water-resistive barriers been installed over sheathing or backing 
substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 
locations of penetrations relative to seam locations of metal panels before installation. 

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

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C754 and metal panel manufacturer's written 
recommendations. 

3.3 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in orientation, 
sizes, and locations indicated. Install panels perpendicular to supports unless otherwise 
indicated. Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 
2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. 

Do not begin installation until air- or water-resistive barriers and flashings that will be 
concealed by metal panels are installed. 

3. Install screw fasteners in predrilled holes. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Install flashing and trim as metal panel work proceeds. 
6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 
7. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use 
galvanized-steel fasteners for surfaces exposed to the interior. 

2. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the 
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

3. Copper Panels: Use copper, stainless-steel, or hardware-bronze fasteners. 
4. Stainless-Steel Panels: Use stainless-steel fasteners. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action as recommended in writing by metal panel manufacturer. 

D. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at 
location and spacing recommended by manufacturer. 

1. Apply panels and associated items true to line for neat and weathertight enclosure. 
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2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side 
of metal panels. 

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use 
proper tools to obtain controlled uniform compression for positive seal without rupture of 
washer. 

4. Install screw fasteners with power tools having controlled torque adjusted to compress 
washer tightly without damage to washer, screw threads, or panels. Install screws in 
predrilled holes. 

E. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using 
sealant or tape as recommend by manufacturer on side laps of nesting-type panels and 
elsewhere as needed to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 
3. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant and 

fastened together by interlocking clamping plates. 

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components. 

1. Install components required for a complete metal panel system including trim, corners, 
seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide 
types indicated by metal panel manufacturer; or, if not indicated, provide types 
recommended by metal panel manufacturer. 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 
where possible, and set units true to line and level as indicated. Install work with laps, joints, 
and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling, and tool marks, and that is true 
to line and levels indicated, with exposed edges folded back to form hems. Install sheet 
metal flashing and trim to fit substrates and to achieve waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches  of 
corner or intersection. Where lapped expansion provisions cannot be used or would not 
be waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch 
deep, filled with mastic sealant (concealed within joints). 

3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed unless otherwise indicated in manufacturer's written installation instructions. On 
completion of metal panel installation, clean finished surfaces as recommended by metal panel 
manufacturer. Maintain in a clean condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and 
sealant. 
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C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by 
finish touchup or similar minor repair procedures. 

END OF SECTION 074293AIA 03/15 
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SECTION 075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
2. Roof insulation 

 

B. Related Requirements: 
1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 

counterflashings. 
2. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint 

preparation. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The 
NRCA Roofing Manual: Membrane Roof Systems" apply to work of this Section. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: Include roof plans, sections, details, and attachments to other work, 
including the following: 
1. Base flashings and membrane terminations. 
2. Flashing details at penetrations. 
3. Tapered saddles, thickness, and slopes. 

B. Samples for Verification: For the following products: 
1. Roof membrane and flashings of color required. 

C. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind 
uplift performance requirements. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer and manufacturer. 

 

 



 
 

220656  REV. 05/18/24  075323 - 2 

B. Manufacturer Certificates: 
1. Performance Requirement Certificate: Signed by roof membrane manufacturer, 

certifying that roofing system complies with requirements specified in 
"Performance Requirements" Article. 
a. Submit evidence of complying with performance requirements. 

C. Sample Warranties: For manufacturer's special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is RoofNav listed for 
roofing system identical to that used for this Project. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and 
labeled with manufacturer's name, product brand name and type, date of manufacture, 
approval or listing agency markings, and directions for storing and mixing with other 
components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected 
location and within the temperature range required by roofing system manufacturer. 
Protect stored liquid material from direct sunlight. 

C. Handle and store roofing materials, and place equipment in a manner to avoid 
permanent deflection of deck. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted 
weather conditions permit roofing system to be installed according to manufacturer's 
written instructions and warranty requirements. 

1.10 WARRANTY 

A. Warranty: Manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. 
1. Warranty Period: 20 years NDL (No Dollar Limit) from Date of Substantial 

Completion. 

B. Special Project Warranty: Submit roofing Installer's warranty, covering the Work of this 
Section, including all components of roofing system such as roof membrane, base 
flashing, fasteners, etc., for the following warranty period: 
1. Warranty Period: Two years from Date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing system and base flashings shall withstand 
specified uplift pressures, thermally induced movement, and exposure to weather 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. Roofing and flashings shall remain watertight. 
1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure 

when tested according to ASTM G152, ASTM G154, or ASTM G155. 
2. Impact Resistance: Roof membrane shall resist impact damage when tested 

according to ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test 
in FM Approvals 4470. 

B. Material Compatibility: Roofing materials shall be compatible with one another and 
adjacent materials under conditions of service and application required, as demonstrated 
by roof membrane manufacturer based on testing and field experience. 

C. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component 
materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 
as part of a roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or 
noncombustible construction, as applicable. Identify materials with FM Approvals 
Certification markings. 
1. Fire/Windstorm Classification: Class 1A-90. 
2. Hail-Resistance Rating: SH. 

2.2 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING 

A. EPDM Sheet: ASTM D4637/D4637M, Type I, nonreinforced, EPDM sheet with 
factory-applied seam tape.  

B.  Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 
1. EPDM Membrane Roofing: 

a. Firestone Building Products Company. 
b. Johns Manville International, Inc. 
c. Carlisle Syntec System 

2. Thickness: 60 mils (1.5 mm), nominal. 
3. Exposed Face Color: Black. 
4. Width: Ten (10) feet minimum. 
5. Source Limitations: Obtain components for roofing system from roof membrane 

manufacturer. 
 

2.3 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for 
intended use and compatible with other roofing components. 
1. Adhesive and Sealants: Comply with VOC limits of authorities having 

jurisdiction. 
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B. Sheet Flashing: 60-mil- (1.5-mm-) thick EPDM, partially cured or cured, according to 
application. 

C. Protection Sheet: Epichlorohydrin or neoprene nonreinforced flexible sheet, 55 to 60 
mils (1.4 to 1.5 mm) thick, recommended by EPDM manufacturer for resistance to 
hydrocarbons, non-aromatic solvents, grease, and oil. 

D. Slip Sheet: ASTM D2178/D2178M, Type IV; glass fiber; asphalt-impregnated felt. 

E. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 

F. Low-Rise, Urethane, Membrane Adhesive: Roof system manufacturer's standard spray-
applied, low-rise, two-component urethane adhesive formulated for compatibility and 
use with fabric-backed membrane roofing. 

G. Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3-
inch- (75-mm-) wide minimum, butyl splice tape with release film. 

H. Lap Sealant: Manufacturer's standard, single-component sealant. 

I. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant. 

J. 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. 

K. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening 
components to substrate, and acceptable to roofing system manufacturer. 

L. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet 
flashings, molded pipe boot flashings, preformed inside and outside corner sheet 
flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants, 
termination reglets, cover strips, and other accessories. 

2.4 ROOF INSULATION 

A.   General:  Provide preformed roof insulation boards that comply with requirements and 
referenced standards, selected from manufacturer's standard sizes and of thicknesses 
indicated. 

 B.    Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, felt or glass-fiber mat 
facer on both major surfaces. 

C. Insulation Value: R-38 (3 layers). 
1. Upper Layer:  2.0 inches. 
2. Base Layer:  2.0 inches. 
3. Base Layer:  2.0 inches 
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2.5 TAPERED INSULATION 

A.  General: Preformed roof insulation boards manufactured or approved by EPDM roof 
membrane manufacturer. 

B.  Tapered Insulation:  Provide factory-tapered insulation boards.  
1. Material: Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, 

Grade 2, felt or glass-fiber mat facer on both major surfaces. 
2. Minimum Thickness: Saddles and Crickets: 1/2 inch per foot (1:24). 

C. Insulation Cant Strips:  ASTM C 728, perlite insulation board 

 
PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 
 
1. Verify that roof openings and penetrations are in place, curbs are set and braced, 

and roof-drain bodies are securely clamped in place. 
2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck 

at penetrations and terminations and that nailers match thicknesses of insulation. 

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
system installation according to roofing system manufacturer's written instructions. 
Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from 
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when 
no work is taking place or when rain is forecast. 

C. Perform fastener-pullout tests according to roof system manufacturer's written 
instructions. 

 
1. Submit test result within 24 hours of performing tests. 

a. Include manufacturer's requirements for any revision to previously 
submitted fastener patterns required to achieve specified wind uplift 
requirements. 
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3.3 ROOFING INSTALLATION, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, 
FM Approvals' RoofNav assembly requirements, and FM Global Property Loss 
Prevention Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water 
from entering completed sections of roofing system at end of workday or when rain is 
forecast. Remove and discard temporary seals before beginning work on adjoining 
roofing. 

C. Install roof membrane and auxiliary materials to tie in to existing roofing to maintain 
weathertightness of transition. 

3.6 INSULATION INSTALLATION 

A. Coordinate installing roofing system components so insulation is not exposed to 
precipitation or left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for 
installing roof insulation. 

C. Installation Over Metal Decking: 

1. Install base layer of insulation with joints staggered not less than 24 inches 
adjacent rows and with long joints continuous at right angle to flutes of decking]. 

a. Locate end joints over crests of decking. 
b. Where installing composite and noncomposite insulation in two or more 

layers, install noncomposite board insulation for bottom layer and 
intermediate layers, if applicable, and install composite board insulation for 
top layer. 

c. Trim insulation neatly to fit around penetrations and projections, and to fit 
tight to intersecting sloping roof decks. 

d. Make joints between adjacent insulation boards not more than 1/4 inch in 
width. 

e. At internal roof drains, slope insulation to create a square drain sump with 
each side equal to the diameter of the drain bowl plus 24 inches. 

1) Trim insulation so that water flow is unrestricted. 

f. Fill gaps exceeding 1/4 inch with insulation. 
g. Cut and fit insulation within 1/4 inch of nailers, projections, and 

penetrations. 
h. Loosely lay base layer of insulation units over substrate. 
i. Mechanically attach base layer of insulation and substrate board using 

mechanical fasteners specifically designed and sized for fastening specified 
board-type roof insulation to metal decks. 
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1) Fasten insulation according to requirements in FM Approvals' 
RoofNav for specified Windstorm Resistance Classification. 

2) Fasten insulation to resist specified uplift pressure at corners, 
perimeter, and field of roof. 

2. Install upper layers of insulation and tapered insulation with joints of each layer 
offset not less than 12 inches from previous layer of insulation. 

a. Staggered end joints within each layer not less than 24 inches in adjacent 
rows. 

b. Install with long joints continuous and with end joints staggered not less 
than 12 inches in adjacent rows. 

c. Trim insulation neatly to fit around penetrations and projections, and to fit 
tight to intersecting sloping roof decks. 

d. Make joints between adjacent insulation boards not more than 1/4 inch in 
width. 

e. At internal roof drains, slope insulation to create a square drain sump with 
each side equal to the diameter of the drain bowl plus 24 inches. 

f. Trim insulation so that water flow is unrestricted. 
g. Fill gaps exceeding 1/4 inch with insulation. 
h. Cut and fit insulation within 1/4 inch of nailers, projections, and 

penetrations. 
i. Loosely lay each layer of insulation units over substrate. 
j. Adhere each layer of insulation to substrate using adhesive according to FM 

Approvals' RoofNav assembly requirements and FM Global Property Loss 
Prevention Data Sheet 1-29 for specified Windstorm Resistance 
Classification, as follows: 

1) Set each layer of insulation in a solid mopping of hot roofing asphalt, 
applied within plus or minus 25 deg F of equiviscous temperature. 

2) Set each layer of insulation in ribbons of bead-applied insulation 
adhesive, firmly pressing and maintaining insulation in place. 

5.  At internal roof drains, slope insulation to create a square drain sump with 
each side equal to the diameter of the drain bowl plus 24 inches (610 mm). 

6.  Trim insulation so that water flow is unrestricted. 
7.  Fill gaps exceeding 1/4 inch (6 mm) with insulation.  Cut and fit insulation 

within 1/4 inch (6 mm) of nailers, projections, and penetrations.                                                                                                                       
 

3.7 ADHERED ROOFING INSTALLATION 

A. Adhere roof membrane over area to receive roofing according to roofing system 
manufacturer's written instructions. 

B.  Unroll membrane roof membrane and allow to relax before installing. 

C. Start installation of roofing in presence of roofing system manufacturer's technical 
personnel and Owner's Representative. 

D. Accurately align roof membrane, and maintain uniform side and end laps of minimum 
dimensions required by manufacturer. Stagger end laps. 
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E. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required 
by manufacturer, and allow to partially dry before installing roof membrane. Do not 
apply to splice area of roof membrane. 

F. In addition to adhering, mechanically fasten roof membrane securely at terminations, 
penetrations, and perimeters. 

G. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement. 
1. Firmly roll side and end laps of overlapping roof membrane to ensure a watertight 

seam installation. 
2. Apply lap sealant and seal exposed edges of roofing terminations. 
3. Apply a continuous bead of in-seam sealant before closing splice if required by 

roofing system manufacturer. 

H. Repair tears, voids, and lapped seams in roof membrane that do not comply with 
requirements. 

I. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal 
roof membrane in place with clamping ring. 

3.4 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates 
according to roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, 
and allow to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured 
sheet flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of 
overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal 
exposed edges of sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.5 FIELD QUALITY CONTROL 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation on completion, in presence of Owner’s Representative, and 
to prepare inspection report. 

B. Repair or remove and replace components of roofing system where inspections indicate 
that they do not comply with specified requirements. 
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3.6 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. 
When remaining construction does not affect or endanger roofing system, inspect 
roofing system for deterioration and damage, describing its nature and extent in a 
written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall roofing system to a condition free 
of damage and deterioration at time of Substantial Completion and according to 
warranty requirements. 

 
 
END OF SECTION 075323 
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SECTION 076300 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes sheet metal flashing and trim in the following categories: 
 
1. Copings. 
2. Metal flashing. 
3. Roof expansion-joint covers. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Shop Drawings of each item specified showing layout, profiles, methods of joining, and 
anchorage details. 

C. Qualification data for firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of architects and owners, and other 
information specified. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experience Installer who has completed sheet metal 
flashing and trim work similar in material, design, and extent to that indicated for this 
Project and with a record of successful in-service performance. 

1.5 PROJECT CONDITIONS 

A. Coordinate Work of this Section with interfacing and adjoining Work for proper 
sequencing of each installation.  Ensure best possible weather resistance, durability of 
Work, and protection of materials and finishes. 
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PART 2 - PRODUCTS 

2.1 METALS 

A. Galvanized Steel Sheet:  ASTM A 526, G 90 (ASTM A 526M, Z 275), commercial quality, 
or ASTM A 527, G 90 (ASTM A 527M, Z 275), lock-forming quality, hot-dip galvanized 
steel sheet with 0.20 percent copper, mill phosphatized where indicated for painting; not 
less than 0.0396 inch (1.0 mm) thick, unless otherwise indicated. 

2.2 REGLETS 

A. General:  Units of type, material, and profile indicated, formed to provide secure 
interlocking of separate reglet and counterflashing pieces and compatible with flashing 
indicated. 

B. Surface-Mounted Type:  Provide with slotted holes for fastening to substrate, with 
neoprene or other suitable weatherproofing washers, and with channel for sealant at top 
edge. 

C. Masonry Type:  Provide with offset top flange for embedment in masonry mortar joint. 

D. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing 
to prevent wind uplift of the counterflashing lower edge. 
 
1. Material:  Galvanized steel, 0.0217 inch (0.55 mm) thick. 

E. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
 
1. Fry Reglet Corporation. 
2. Hickman:  W.P. Hickman Co. 
3. Keystone Flashing Company. 

2.3 MISCELLANEOUS MATERIALS AND ACCESSORIES 

A. Solder:  ASTM B 32, Grade Sn50, used with rosin flux. 

B. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as 
recommended by sheet metal manufacturer.  Match finish of exposed heads with material 
being fastened. 

C. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and 
containing no asbestos fibers, compounded for 15-mil (0.4-mm) dry film thickness per 
coat. 

D. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating 
sealant. 
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E. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar 
accessory units as required for installation of Work, matching or compatible with material 
being installed; noncorrosive; size and thickness required for performance. 

2.4 FABRICATION, GENERAL 

A. Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to comply with 
recommendations of SMACNA's "Architectural Sheet Metal Manual" that apply to the 
design, dimensions, metal, and other characteristics of the item indicated. 

B. Comply with details shown to fabricate sheet metal flashing and trim that fit substrates and 
result in waterproof and weather-resistant performance once installed.  Verify shapes and 
dimensions of surfaces to be covered before fabricating sheet metal. 

C. Form exposed sheet metal Work that is without excessive oil canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to form 
hems. 

D. Seams:  Fabricate nonmoving seams in sheet metal with flat-lock seams.  Tin edges to be 
seamed, form seams, and solder. 

E. Expansion Provisions:  Space movement joints at maximum of 10 feet (3 m) with no joints 
allowed within 24 inches (610 mm) of corner or intersection.  Where lapped or bayonet-
type expansion provisions in Work cannot be used or would not be sufficiently 
weatherproof and waterproof, form expansion joints of intermeshing hooked flanges, not 
less than 1 inch (25 mm) deep, filled with mastic sealant (concealed within joints). 

F. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards. 

G. Separate metal from noncompatible metal or corrosive substrates by coating concealed 
surfaces at locations of contact with asphalt mastic or other permanent separation as 
recommended by manufacturer. 

H. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 
allowed on faces of sheet metal exposed to public view. 

I. Fabricate cleats and attachment devices from same material as sheet metal component 
being anchored or from compatible, noncorrosive metal recommended by sheet metal 
manufacturer. 

 
1. Size:  As recommended by SMACNA manual or sheet metal manufacturer for 

application but never less than thickness of metal being secured. 

2.5 SHEET METAL FABRICATIONS 

A. General:  Fabricate sheet metal items in thickness or weight needed to comply with 
performance requirements but not less than that listed below for each application and metal. 

B. Copings:  Fabricate from the following material: 
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1. Galvanized Steel:  0.0396 inch (1.0 mm) thick. 

C. Counterflashing:  Fabricate from the following material: 
 

1. Galvanized Steel:  0.0217 inch (0.55 mm) thick. 

D. Flashing Receivers:  Fabricate from the following material: 
 

1. Galvanized Steel:  0.0217 inch (0.55 mm) thick. 

E. Roof-to-Wall Expansion-Joint Cover:  Fabricate from the following material: 
 
1. Galvanized Steel:  0.0336 inch (0.85 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions under which sheet metal flashing and trim are to be 
installed and verify that Work may properly commence.  Do not proceed with installation 
until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with 
performance requirements, manufacturer's installation instructions, and SMACNA's 
"Architectural Sheet Metal Manual."  Anchor units of Work securely in place by methods 
indicated, providing for thermal expansion of metal units; conceal 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 weatherproof. 

B. Install exposed sheet metal Work that is without excessive oil canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to form 
hems.  Install sheet metal flashing and trim to fit substrates and to result in waterproof and 
weather-resistant performance.  Verify shapes and dimensions of surfaces to be covered 
before fabricating sheet metal. 

C. Roof-Edge Flashings:  Secure metal flashings at roof edges according to FM Loss 
Prevention Data Sheet 1-49 for specified wind zone. 

D. Expansion Provisions:  Provide for thermal expansion of exposed sheet metal Work.  Space 
movement joints at maximum of 10 feet (3 m) with no joints allowed within 24 inches (610 
mm) of corner or intersection.  Where lapped or bayonet-type expansion provisions in 
Work cannot be used or would not be sufficiently weatherproof and waterproof, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled 
with mastic sealant (concealed within joints). 
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E. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pretin 
edges of sheets to be soldered to a width of 1-1/2 inches (38 mm), except where pretinned 
surface would show in finished Work. 
1. 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. 

F. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards.  Fill joint with sealant and form 
metal to completely conceal sealant. 

 
1. Use joint adhesive for nonmoving joints specified not to be soldered. 

G. Seams:  Fabricate nonmoving seams in sheet metal with flat-lock seams.  Tin edges to be 
seamed, form seams, and solder. 

H. Counterflashings:  Coordinate installation of counterflashings with installation of 
assemblies to be protected by counterflashing.  Install counterflashings in reglets or 
receivers.  Secure in a waterproof manner by means of snap-in installation and sealant, lead 
wedges and sealant, interlocking folded seam, or blind rivets and sealant.  Lap 
counterflashing joints a minimum of 2 inches (50 mm) and bed with sealant. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or 
deterioration of finishes. 

B. Provide final protection and maintain conditions that ensure sheet metal flashing and trim 
Work during construction is without damage or deterioration other than natural weathering 
at the time of Substantial Completion. 

END OF SECTION 076300 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes joint sealants for the following locations: 
 
1. Exterior joints in vertical surfaces and nontraffic horizontal surfaces as indicated 

below: 
 
a. Control and expansion joints in unit masonry. 
b. Perimeter joints between materials listed above and frames of doors and 

windows. 
c. Other joints as indicated. 

 
2. Interior joints in vertical surfaces and horizontal nontraffic surfaces as indicated 

below: 
 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Vertical control joints on exposed surfaces of interior unit masonry and 

concrete walls and partitions. 
d. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows, and elevator entrances. 
e. Perimeter joints of toilet fixtures. 
f. Other joints as indicated. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1.3 SYSTEM PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that have been produced and installed to establish and to 
maintain watertight and airtight continuous seals without causing staining or deterioration 
of joint substrates. 

1.4 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

B. Product data from manufacturers for each joint sealant product required. 
1. Certification by joint sealant manufacturer that sealants plus the primers and cleaners 

required for sealant installation comply with local regulations controlling use of 
volatile organic compounds. 
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C. Samples for initial selection purposes in form of manufacturer's standard bead samples, 
consisting of strips of actual products showing full range of colors available, for each 
product exposed to view. 

D. Samples for verification purposes of each type and color of joint sealant required.  Install 
joint sealant samples in 1/2-inch (13-mm) wide joints formed between two 6-inch (150-
mm) long strips of material matching the appearance of exposed surfaces adjacent to joint 
sealants. 

E. Certificates from manufacturers of joint sealants attesting that their products comply with 
specification requirements and are suitable for the use indicated. 

F. Product test reports for each type of joint sealants indicated, evidencing compliance with 
requirements specified. 

G. Preconstruction field test reports indicating which products and joint preparation methods 
demonstrate acceptable adhesion to joint substrates. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced Installer who has completed joint sealant 
applications similar in material, design, and extent to that indicated for Project that have 
resulted in construction with a record of successful in-service performance. 

B. Pre-Installation Conference:  Conduct conference at Project site to comply with 
requirements of the Division 1 Section covering this activity. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original unopened containers or bundles with labels 
indicating manufacturer, product name and designation, color, expiration period for use, 
pot life, curing time, and mixing instructions for multicomponent materials. 

B. Store and handle materials in compliance with manufacturer's recommendations to prevent 
their deterioration or damage due to moisture, high or low temperatures, contaminants, or 
other causes. 

1.7 PROJECT CONDITIONS 

A. Environmental Conditions:  Do not proceed with installation of joint sealants under the 
following conditions: 

 
1. When ambient and substrate temperature conditions are outside the limits permitted 

by joint sealant manufacturer. 
2. When ambient and substrate temperature conditions are outside the limits permitted 

by joint sealant manufacturer or below 40 deg F (4 deg C). 
3. When joint substrates are wet. 

B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint 
widths are less than allowed by joint sealant manufacturer for application indicated. 
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C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until 
contaminants capable of interfering with their adhesion are removed from joint substrates. 

1.8 SEQUENCING AND SCHEDULING 

A. Sequence installation of joint sealants to occur not less than 21 nor more than 30 days after 
completion of waterproofing, unless otherwise indicated. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, joint fillers, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by sealant manufacturer based on testing and field experience. 

B. Colors:  Provide color of exposed joint sealants to comply with the following: 
 
1. Provide selections made by Architect from manufacturer's full range of standard 

colors for products of type indicated. 

2.2 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing 
elastomeric sealants that comply with ASTM C 920 and other requirements indicated on 
each Elastomeric Joint Sealant Data Sheet at end of this Section, including those 
requirements referencing ASTM C 920 classifications for Type, Grade, Class, and Uses. 

B. Products:  Subject to compliance with requirements, provide one of the products specified 
in each Elastomeric Joint Sealant Data Sheet. 

2.3 LATEX JOINT SEALANTS 

A. General:  Provide manufacturer's standard one-part, nonsag, mildew-resistant, paintable 
latex sealant of formulation indicated that is recommended for exposed applications on 
interior and protected exterior locations and that accommodates indicated percentage 
change in joint width existing at time of installation without failing either adhesively or 
cohesively. 

B. Acrylic-Emulsion Sealant:  Provide product complying with ASTM C 834 that 
accommodates joint movement of not more than 5 percent in both extension and 
compression for a total of 10 percent. 

C. Products:  Subject to compliance with requirements, provide one of the following: 
 
1. Acrylic-Emulsion Sealant: 

 
a. "AC-20," Pecora Corp. 
b. "Sonolac," Sonneborn Building Products Div., ChemRex, Inc. 
c. "Tremco Acrylic Latex 834," Tremco, Inc. 
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2.4 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834 and the following requirements: 

 
1. Product is effective in reducing airborne sound transmission through perimeter joints 

and openings in building construction as demonstrated by testing representative 
assemblies per ASTM E 90. 

B. Acoustical Sealant for Concealed Joints:  Manufacturer's standard, nondrying, 
nonhardening, nonskinning, nonstaining, gunnable, synthetic rubber sealant recommended 
for sealing interior concealed joints to reduce transmission of airborne sound. 

C. Products:  Subject to compliance with requirements, provide one of the following: 
 
1. Acoustical Sealant: 

 
a. "SHEETROCK Acoustical Sealant," United States Gypsum Co. 
b. "AC-20 FTR Acoustical and Insulation Sealant," Pecora Corp. 

 
2. Acoustical Sealant for Concealed Joints: 

 
a. "BA-98," Pecora Corp. 
b. "Tremco Acoustical Sealant," Tremco, Inc. 

2.5 PREFORMED FOAM SEALANTS 

A. Preformed Foam Sealants:  Manufacturer's standard preformed, precompressed, 
impregnated open-cell foam sealant manufactured from high-density urethane foam 
impregnated with a nondrying, water repellent agent; factory-produced in precompressed 
sizes and in roll or stick form to fit joint widths indicated and to develop a watertight and 
airtight seal when compressed to the degree specified by manufacturer; and complying with 
the following requirements: 

 
1. Properties:  Permanently elastic, mildew-resistant, nonmigratory, nonstaining, and 

compatible with joint substrates and other joint sealants. 
2. Impregnating Agent:  Manufacturer's standard. 
3. Density:  Manufacturer's standard. 
4. Backing:  None. 
5. Products:  Subject to compliance with requirements, provide one of the following: 
 

a. "Emseal," Emseal Corp. 
b. "Wil-Seal 150," Wil-Seal Construction Foams Div., Illbruck. 

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. 
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B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonwaxing, 
nonextruding strips of flexible plastic foam of material indicated below and of size, shape, 
and density to control sealant depth and otherwise contribute to producing optimum sealant 
performance: 
 
1. Closed-cell polyethylene foam, nonabsorbent to liquid water and gas, nonoutgassing 

in unruptured state. 
2. Proprietary, reticulated, closed-cell polymeric foam, nonoutgassing, with a density of 

2.5 pcf (40 kg/cu. m) and tensile strength of 35 psi (240 kPa) per ASTM D 1623, and 
with water absorption less than 0.02 g/cc per ASTM C 1083. 

3. Any material indicated above. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as 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 in any way joint substrates and adjacent nonporous surfaces, and 
formulated to promote optimum adhesion of sealants with joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint sealant performance.  Do not proceed with installation of joint sealants until 
unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with recommendations of joint sealant manufacturer and the following 
requirements: 

 
1. Remove all foreign material from joint substrates that could interfere with adhesion 

of joint sealant, including dust, paints (except for permanent, protective coatings 
tested and approved for sealant adhesion and compatibility by sealant manufacturer), 
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old joint sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and 
frost. 

2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar 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 
from above cleaning operations by vacuuming or blowing out joints with oil-free 
compressed air. 

3. Remove laitance and form release agents from concrete. 
4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other 

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 indicated or where recommended by joint 
sealant manufacturer based on preconstruction joint sealant-substrate tests or prior 
experience.  Apply primer to comply with joint sealant manufacturer's recommendations.  
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. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint sealant manufacturer's printed installation instructions 
applicable to products and applications indicated, except where more stringent 
requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions indicated. 

C. Acoustical Sealant Application Standard:  Comply with recommendations of ASTM C 919 
for use of joint sealants in acoustical applications as applicable to materials, applications, 
and conditions indicated. 

D. Installation of Sealant Backings:  Install sealant backings to comply with the following 
requirements: 
 
1. Install joint fillers of type indicated to provide support of sealants during application 

and at position required to produce the cross-sectional shapes and depths of installed 
sealants relative to joint widths that allow optimum sealant movement capability. 
 
a. Do not leave gaps between ends of joint fillers. 
b. Do not stretch, twist, puncture, or tear joint fillers. 
c. Remove absorbent joint fillers that have become wet prior to sealant 

application and replace with dry material. 

E. Installation of Sealants:  Install sealants by proven techniques that result in sealants directly 
contacting and fully wetting joint substrates, completely filling recesses provided for each 
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joint configuration, and providing uniform, cross-sectional shapes and depths relative to 
joint widths that allow optimum sealant movement capability.  Install sealants at the same 
time sealant backings are installed. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time 
skinning or curing begins, tool sealants to form smooth, uniform beads of configuration 
indicated, to eliminate air pockets, and to ensure contact and adhesion of sealant with sides 
of joint.  Remove excess sealants from surfaces adjacent to joint.  Do not use tooling agents 
that discolor sealants or adjacent surfaces or are not approved by sealant manufacturer. 

 
1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless 

otherwise indicated. 
2. Provide recessed joint configuration, per Figure 5C in ASTM C 1193, of recess depth 

and at locations indicated. 

G. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after 
removing protective wrapping, taking care not to pull or stretch material, and to comply 
with sealant manufacturer's directions for installation methods, materials, and tools that 
produce 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 conformance with sealant manufacturer's recommendations. 

3.4 CLEANING 

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by 
methods and with cleaning materials approved by manufacturers of joint sealants and of 
products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances or from damage resulting from construction operations or other causes so that 
they are without deterioration or damage at time of Substantial Completion.   

If, despite such protection, damage or deterioration occurs, cut out and remove damaged or 
deteriorated joint sealants immediately so that and installations with repaired areas are 
indistinguishable from original work. 

 
 
PRODUCT DATA SHEET 1 - ELASTOMERIC JOINT SEALANT 

 
 
A. Elastomeric Joint Sealant Designation:  ES# 1  

 
B. Base Polymer:  Urethane. 

 
C. Type:  S (single component). 

 
D. Grade:  NS (nonsag). 
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E. Use[s] Related to Exposure: NT (nontraffic). 
 

F. Available Products: 
 

1. "Chem-Calk 900"; Bostik Construction Products Div. 
2. "Chem-Calk 2639"; Bostik Construction Products Div. 
3. "Vulkem 116"; Mameco International, Inc. 
4. "Vulkem 921"; Mameco International, Inc. 
5. "Dynatrol I"; Pecora Corp. 
6. "Permapol RC-1"; Products Research & Chemical Corp. 
7. "Sikaflex-1a"; Sika Corp. 
8. "Sikaflex-15LM"; Sika Corp. 
9. "Sonolastic NP 1"; Sonneborn Building Products Div., Rexnord Chemical Products 

Inc. 
10. "Dymonic"; Tremco Inc. 

END OF SECTION 079200   
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SECTION 081149 –STEEL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Steel doors. 
2. Steel door frames. 

B. Related Sections include the following: 

1. Division 4 Section "Unit Masonry Assemblies" for installing anchors and 
grouting frames in masonry construction. 

2. Division 8 Section "Flush Wood Doors" for wood doors installed in steel frames. 
3. Division 9 Section "Gypsum Board Assemblies" for spot-grouting frames 

installed in gypsum board partitions. 
4. Division 9 Section "Painting" for field painting factory-primed doors and frames. 

1.3 SUBMITTALS 

A. Product Data:  For each type of door and frame indicated, include door designation, 
type, level and model, material description, core description, construction details, label 
compliance, sound and fire-resistance ratings, and finishes. 

B. Shop Drawings:  Show the following: 

1. Elevations of each door design. 
2. Details of doors including vertical and horizontal edge details. 
3. Frame details for each frame type including dimensioned profiles. 
4. Details and locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, accessories, joints, and connections. 
7. Coordination of glazing frames and stops with glass and glazing requirements. 

C. Door Schedule:  Use same reference designations indicated on Drawings in preparing 
schedule for doors and frames. 

1.4 QUALITY ASSURANCE 
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A. Steel Door and Frame Standard:  Comply with ANSI A 250.8, unless more stringent 
requirements are indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames cardboard-wrapped or crated to provide protection during 
transit and job storage.  Provide additional protection to prevent damage to finish of 
factory-finished doors and frames. 

B. Inspect doors and frames on delivery for damage, and notify shipper and supplier if 
damage is found.  Minor damages may be repaired provided refinished items match new 
work and are acceptable to Architect.  Remove and replace damaged items that cannot 
be repaired as directed. 

C. Store doors and frames at building site under cover.  Place units on minimum 4-inch- 
high wood blocking.  Avoid using nonvented plastic or canvas shelters that could create 
a humidity chamber.  If door packaging becomes wet, remove cartons immediately.  
Provide minimum 1/4-inch spaces between stacked doors to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Steel Doors and Frames: 

a. Amweld Building Products, Inc. 
b. Ceco Door Products; a United Dominion Company. 
c. Fenestra 
d. Pioneer Industries Inc. 
e. Republic Builders Products. 
f. Steelcraft; a division of Ingersoll-Rand. 

2.2 MATERIALS 

A. Hot-Rolled Steel Sheets:  ASTM A 569/A 569M, Commercial Steel (CS), Type B; free 
of scale, pitting, or surface defects; pickled and oiled. 

B. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or 
ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of 
flatness. 

C. Metallic-Coated Steel Sheets:  ASTM A 653/A 653M, Commercial Steel (CS), Type B, 
with an A40 zinc-iron-alloy (galvannealed) coating; stretcher-leveled standard of 
flatness. 
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2.3 DOORS 

A. Steel Doors:  Provide 1-3/4 inch (44-mm) thick doors of materials and ANSI/SDI 100 
grades and models specified below, or as indicated on Drawings or schedules: 

 
1. Interior Doors:  Grade III, heavy-duty, Model 1, full flush design, minimum 18 

gauge. 
2. Exterior Doors:  Embossed panel design with matching sidelight, 16 gauge, 

galvanized, and urethane core. 

2.4 FRAMES 

A. General:  Provide steel frames for doors, transoms, sidelights, borrowed lights, and 
other openings that comply with ANSI A250.8 and with details indicated for type and 
profile.  Conceal fastenings, unless otherwise indicated. 

B. Provide metal frames for doors, transoms, sidelights, borrowed lights, and other 
openings, according to ANSI/SDI 100, and of types and styles as shown on Drawings 
and schedules.  Conceal fastenings, unless otherwise indicated.   

1. Fabricate frames with mitered or coped and continuously welded corners. 
2. Form interior and exterior frames from 16 gauge thick steel sheet. 
3. Galvanized exterior frames. 

C. Door Silencers:  Except on weather-stripped frames, fabricate stops to receive three 
silencers on strike jambs of single-door frames and two silencers on heads of double-
door frames. 

D. Plaster Guards:  Provide 0.016-inch- thick, steel sheet plaster guards or mortar boxes to 
close off interior of openings; place at back of hardware cutouts where mortar or other 
materials might obstruct hardware operation. 

E. Supports and Anchors:  Fabricated from not less than 0.042-inch- thick, electrolytic 
zinc-coated or metallic-coated steel sheet. 

1. Wall Anchors in Masonry Construction:  0.177-inch- diameter, steel wire 
complying with ASTM A 510 may be used in place of steel sheet. 

F. Inserts, Bolts, and Fasteners:  Manufacturer's standard units.  Where zinc-coated items 
are to be built into exterior walls, comply with ASTM A 153/A 153M, Class C or D as 
applicable. 

2.5 FABRICATION 

A. General:  Fabricate steel door and frame units to comply with ANSI A250.8 and to be 
rigid, neat in appearance, and free from defects including warp and buckle.  Where 
practical, fit and assemble units in manufacturer's plant.  
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B. Exterior Door Construction:  For exterior locations and elsewhere as indicated, fabricate 
doors, panels, and frames from metallic-coated steel sheet.  Close top and bottom edges 
of doors flush as an integral part of door construction or by addition of 0.053-inch- 
thick, metallic-coated steel channels with channel webs placed even with top and 
bottom edges. 

C. Interior Door Faces:  Fabricate exposed faces of doors and panels, including stiles and 
rails of nonflush units from cold-rolled steel sheet. 

D. Core Construction:  One of the following manufacturer's standard core materials that 
produce a door complying with SDI standards: 

1. Resin-impregnated kraft/paper honeycomb, interior. 
2. Polyurethane, exterior. 

E. Clearances for Non-Fire-Rated Doors:  Not more than 1/8 inch at jambs and heads, 
except not more than 1/4 inch between pairs of doors.  Not more than 3/4 inch at 
bottom. 

F. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel 
Doors and Frames." 

G. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings 
from either cold- or hot-rolled steel sheet. 

H. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval heads 
for exposed screws and bolts. 

I. Thermal-Rated (Insulating) Assemblies:  At exterior locations and elsewhere as shown 
or scheduled, provide doors fabricated as thermal-insulating door and frame assemblies 
and tested according to ASTM C 236 or ASTM C 976 on fully operable door 
assemblies. 

1. Unless otherwise indicated, provide thermal-rated assemblies with U-value of  
[0.41 Btu/sq. ft. x h x deg F] or better. 

J. Hardware Preparation:  Prepare doors and frames to receive mortised and concealed 
hardware according to final door hardware schedule and templates provided by 
hardware supplier.  Comply with applicable requirements in ANSI A250.6 and 
ANSI A115 Series specifications for door and frame preparation for hardware. 

1. For concealed overhead door closers, provide space, cutouts, reinforcement, and 
provisions for fastening in top rail of doors or head of frames, as applicable. 

K. Frame Construction:  Fabricate frames to shape shown. 

1. Fabricate frames with mitered or coped and continuously welded corners. 
2. Provide welded frames with temporary spreader bars. 

L. Reinforce doors and frames to receive surface-applied hardware.  Drilling and tapping 
for surface-applied hardware may be done at Project site. 
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M. Locate hardware as indicated on Shop Drawings or, if not indicated, according to 
ANSI A250.8. 

N. Glazing Stops:  Manufacturer's standard, formed from 0.0359-inch- thick steel sheet. 
 
1. Provide screw-applied, removable, glazing stops on inside of glass, louvers, and 

other panels in doors. 

2.6 FINISHES 

A. Factory Priming for Field-Painted Finish:  Apply shop primer that complies with ANSI 
A250.3 acceptance criteria, is compatible with finish paint systems indicated, and has 
capability to provide a sound foundation for field-applied topcoats.  Apply primer 
immediately after surface preparation and pretreatment. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install steel doors, frames, and accessories according to Shop Drawings, 
manufacturer's data, and as specified. 

B. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.  Set 
frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is completed, remove temporary braces and 
spreaders, leaving surfaces smooth and undamaged. 

1. Except for frames located in existing walls or partitions, place frames before 
construction of enclosing walls and ceilings. 

2. In masonry construction, provide at least three wall anchors per jamb; install 
adjacent to hinge location on hinge jamb and at corresponding heights on strike 
jamb.  Acceptable anchors include masonry wire anchors and masonry T-shaped 
anchors. 

3. In existing concrete or masonry construction, provide at least three completed 
opening anchors per jamb; install adjacent to hinge location on hinge jamb and at 
corresponding heights on strike jamb.  Set frames and secure to adjacent 
construction with bolts and masonry anchorage devices. 

4. In metal-stud partitions, provide at least three wall anchors per jamb; install 
adjacent to hinge location on hinge jamb and at corresponding heights on strike 
jamb.  Attach wall anchors to studs with screws. 

5. Install fire-rated frames according to NFPA 80. 

C. Door Installation:  Comply with ANSI A250.8.  Fit hollow-metal doors accurately in 
frames, within clearances specified in ANSI A250.8.  Shim as necessary to comply with 
SDI 122 and ANSI/DHI A115.1G. 
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3.2 ADJUSTING AND CLEANING 

A. Prime-Coat Touchup:  Immediately after installation, sand smooth any rusted or 
damaged areas of prime coat and apply touch up of compatible air-drying primer. 

B. Protection Removal:  Immediately before final inspection, remove protective wrappings 
from doors and frames. 

 
 
END OF SECTION 081149   
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Solid-core doors with wood-veneer faces. 

1.3 SUBMITTALS 

A. Product Data:  For each type of door.  Include details of core and edge construction, 
louvers, and trim for openings. 

B. 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 fire ratings for fire doors. 

C. Samples for Verification: 
 
1. Corner sections of doors, approximately 8 by 10 inches, with door faces and 

edgings representing typical range of color and grain for each species of veneer 
and solid lumber required.  

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain flush wood doors through one source from a single 
manufacturer. 

B. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standard." 

C. Fire-Rated Wood Doors:  Doors 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. 

 

 



220656  REV.  06/01/24 081416 - 2 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect doors during transit, storage and handling to prevent damage, soiling and 
deterioration. Comply with requirements of referenced standard and manufacturer's 
written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.  
Use removable tags or concealed markings. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until conditions for 
temperature and relative humidity have been stabilized and will be maintained in 
storage and installations areas during the remainder of the construction period to 
comply with requirements of the referenced quality standard for Project’s geographical 
location.  

1.7 WARRANTY 

A. General Warranty:   Door manufacturer’s warranty specified in this Article shall not 
deprive the Owner of other rights the Owner may have under other provisions of the 
Contract Documents and shall be in addition to, and run concurrent with, other 
warranties made by the Contractor under requirements of the Contract Documents. 

B. Door Manufacturer’s Warranty:  Submit written agreement on door manufacturer’s 
standard form, sign by manufacturer, Installer, and Contractor, agreeing to repair or 
replace defective doors that have warped (bow, cup, or twist) more than ¼ inch       
(6.35 mm) in a 42-by-84-inch (1067-by-2134 mm) section or that show telegraphing of 
core construction in face veneers exceeding 0.01 inch in a 3-inch (0.25 mm in a 75-mm) 
span, or do not comply with tolerances in referenced quality standard. 
 
1. Warranty shall also include installation and finishing that may be required due to 

a repair or replacement of defective doors. 
2. Warranty shall be in effect during the following period of time after the day of 

substantial completion. 
a. Solid – Cure Interior Doors:  Life of Installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Flush Wood Doors: 

a. Algoma Hardwoods Inc. 
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b. Ampco Products, Inc. 
c. Buell Door Company. 
d. Chappell Door Co. 
e. Eagle Plywood & Door Manufacturing, Inc. 
f. Eggers Industries; Architectural Door Division. 
g. GRAHAM Manufacturing Corp. 
h. Haley Brothers, Inc. 
i. Ideal Wood Products, Inc. 
j. IPIK Door Company. 
k. Mohawk Flush Doors, Inc. 
l. Oshkosh Architectural Door Co. 
m. Vancouver Door Company, Inc. 
n. VT Industries Inc. 
o. Weyerhaeuser Company. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Doors for Transparent Finish: 

1. Grade: Custom (Grade A faces). 
2. Species and Cut: Red oak, plain sliced. 
3. Match between Veneer Leaves: Pleasing match. 

2.3 SOLID-CORE DOORS 

A. Particleboard Cores:  Comply with the following requirements: 

1. Particleboard:  ANSI A208.1, Grade LD-1, LD-2. 
2. Blocking:  Provide wood blocking in particleboard-core doors as follows: 

a. 5-inch top-rail blocking, in doors indicated to have closers. 
b. 5-inch bottom-rail blocking, in exterior doors and doors indicated to have 

kick, mop, or armor plates. 
c. 5-inch midrail blocking, in doors indicated to have exit devices. 

B. Interior Veneer-Faced Doors: 

1. Core:  Particleboard. 
2. Construction:  Five or seven plies with stiles and rails bonded to core, then entire 

unit abrasive planed before veneering. 

2.4 FABRICATION 

A. Fabricate flush wood doors in sizes indicated for Project-site fitting. 

B. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 
clearances and bevels, unless otherwise indicated: 

1. Comply with clearance requirements of referenced quality standard for fitting.  
Comply with requirements in NFPA 80 for fire-rated doors. 
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C. Openings:  Cut and trim openings through doors to comply with applicable 
requirements of referenced standards for kind(s) of door(s) required. 

2.5 SHOP PRIMING 

A. Doors for Transparent Finish:  Shop seal faces and edge of doors, including cutouts, 
with stain (if required), other required pretreatments, and first coat of finish as specified 
in Division 9 Section "Painting". 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames before hanging doors. 

1. Verify that frames comply with indicated requirements for type, size, location, 
and swing characteristics and have been installed with level heads and plumb 
jambs. 

2. Reject doors with defects. 

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

3.2 INSTALLATION 

A. Hardware:  For installation, see Division 8 Section "Door Hardware." 

B. Manufacturer's Written Instructions:  Install doors to comply with manufacturer's 
written instructions, referenced quality standard, and as indicated. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as 
indicated below; do not trim stiles and rails in excess of limits set by manufacturer or 
permitted for fire-rated doors.  Machine doors for hardware.  Seal cut surfaces after 
fitting and machining. 

1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  
Provide 1/8 inch from bottom of door to top of decorative floor finish or covering.  
Where threshold is shown or scheduled, provide 1/4 inch from bottom of door to 
top of threshold. 

a. Comply with NFPA 80 for fire-rated doors. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 
3. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only 

to extent permitted by labeling agency. 

D. Field-Finished Doors:  Refer to the following for finishing requirements: 

1. Division 9 Section "Painting". 
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3.3 ADJUSTING 

A. Operation:  Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors:  Replace doors that are damaged or do not comply with requirements.  
Doors may be repaired or refinished if work complies with requirements and shows no 
evidence of repair or refinishing. 

C. Protect doors as recommended by door manufacturer to ensure that wood doors are 
without damage or deterioration at the times of substantial completion. 

 
 
 
END OF SECTION 081416 
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
 
1. Exterior entrance systems. 

1.3 SYSTEM DESCRIPTION 

A. General:  Provide aluminum entrance and storefront systems capable of withstanding loads 
and thermal and structural movement requirements indicated without failure, based on 
testing manufacturer's standard units in assemblies similar to those indicated for this 
Project.  Failure includes the following: 

 
1. Air infiltration and water penetration exceeding specified limits. 
2. Framing members transferring stresses, including those caused by thermal and 

structural movement, to glazing units. 

B. Glazing:  Physically and thermally isolate glazing from framing members. 

C. Thermally Broken Construction:  Provide systems that isolate aluminum exposed to 
exterior from aluminum exposed to interior with a material of low thermal conductance. 

D. Wind Loads:  Provide entrance and storefront systems, including anchorage, capable of 
withstanding wind-load design pressures calculated according to requirements of 
authorities having jurisdiction or the American Society of Civil Engineers' ASCE 7, 
"Minimum Design Loads for Buildings and Other Structures," 6.4.2, "Analytical 
Procedure," whichever are more stringent. 

 
1. Deflection of framing members in a direction normal to wall plane is limited to 1/175 

of clear span or 3/4 inch (19 mm), whichever is smaller, unless otherwise indicated. 
2. Static-Pressure Test Performance:  Provide entrance and storefront systems that do 

not evidence material failures, structural distress, failure of operating components to 
function normally, or permanent deformation of main framing members exceeding 
0.2 percent of clear span when tested according to ASTM E 330. 

 
a. Test Pressure:  150 percent of inward and outward wind-load design pressures. 
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b. Duration:  As required by design wind velocity; fastest 1 mile (1.609 km) of 
wind for relevant exposure category. 

E. Dead Loads:  Provide entrance- and storefront-system members that do not deflect an 
amount which will reduce glazing bite below 75 percent of design dimension when 
carrying full dead load. 

 
1. Provide a minimum 1/8-inch (3.18-mm) clearance between members and top of 

glazing or other fixed part immediately below. 

F. Live Loads:  Provide entrance and storefront systems, including anchorage, that 
accommodate the supporting structures' deflection from uniformly distributed and 
concentrated live loads indicated without failure of materials or permanent deformation. 

G. Air Infiltration:  Provide entrance and storefront systems with permanent resistance to air 
leakage through fixed glazing and frame areas of not more than 0.06 cfm/sq. ft. (0.3 L/s/sq. 
m) of fixed wall area when tested according to ASTM E 283 at a static-air-pressure 
difference of 1.57 lbf/sq. ft. (75.2 Pa). 

H. Water Penetration:  Provide entrance and storefront systems that do not evidence water 
leakage through fixed glazing and frame areas when tested according to ASTM E 331 at 
minimum differential pressure of 20 percent of inward-acting wind-load design pressure as 
defined by ASCE 7, "Minimum Design Loads for Buildings and Other Structures," but not 
less than 6.24 lbf/sq. ft. (299 Pa).  Water leakage is defined as follows: 

 
1. Uncontrolled water infiltrating systems or appearing on systems' normally exposed 

interior surfaces from sources other than condensation.  Water controlled by flashing 
and gutters that is drained back to the exterior and cannot damage adjacent materials 
or finishes is not water leakage. 

I. Thermal Movements:  Provide entrance and storefront systems, including anchorage, that 
accommodate thermal movements of systems and supporting elements resulting from the 
following maximum change (range) in ambient and surface temperatures without buckling, 
damaging stresses on glazing, failure of joint sealants, damaging loads on fasteners, failure 
of doors or other operating units to function properly, and other detrimental effects. 

 
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F 

(100 deg C), material surfaces. 

J. Structural-Support Movement:  Provide entrance and storefront systems that accommodate 
structural movements including, but not limited to, sway and deflection. 

K. Condensation Resistance:  Provide storefront systems with condensation resistance factor 
(CRF) of not less than 45 when tested according to AAMA 1503.1. 

L. Average Thermal Conductance:  Provide storefront systems with average U-values of not 
more than 0.63 Btu/sq. ft. x h x deg F (3.57 W/sq. m x K) when tested according to 
AAMA 1503.1. 
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M. Dimensional Tolerances:  Provide entrance and storefront systems that accommodate 
dimensional tolerances of building frame and other adjacent construction. 

1.4 SUBMITTALS 

A. Product Data:  For each product specified.  Include details of construction relative to 
materials, dimensions of individual components, profiles, and finishes. 

B. Shop Drawings:  For entrance and storefront systems.  Show details of fabrication and 
installation, including plans, elevations, sections, details of components, provisions for 
expansion and contraction, and attachments to other work. 

 
1. For entrance systems, include hardware schedule and indicate operating hardware 

types, quantities, and locations. 

C. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors 
available for units with factory-applied color finishes. 

D. Installer Certificates:  Signed by manufacturer certifying that installers comply with 
specified requirements. 

E. Product Test Reports:  Based on evaluation of tests performed by manufacturer and 
witnessed by a qualified independent testing agency, indicate compliance of entrance and 
storefront systems with requirements based on comprehensive testing of current systems. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer to assume engineering 
responsibility and perform work of this Section who has specialized in installing entrance 
and storefront systems similar to those required for this Project and who is acceptable to 
manufacturer. 

B. Source Limitations:  Obtain each type of entrance and storefront system through one source 
from a single manufacturer. 

C. Welding Standards:  Comply with applicable provisions of AWS D1.2, "Structural Welding 
Code--Aluminum." 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions by field measurements before fabrication and 
indicate measurements on Shop Drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 

 
1. Established Dimensions:  Where field measurements cannot be made without 

delaying the Work, establish dimensions and proceed with fabricating systems 
without field measurements.  Coordinate construction to ensure actual dimensions 
correspond to established dimensions. 
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1.7 WARRANTY 

A. General Warranty:  The special warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by 
the Contractor under requirements of the Contract Documents. 

B. Special Warranty:  Submit a written warranty executed by the manufacturer agreeing to 
repair or replace components of entrance and storefront systems that fail in materials or 
workmanship within the specified warranty period.  Failures include, but are not limited to, 
the following: 

 
1. Structural failures including, but not limited to, excessive deflection. 
2. Adhesive sealant failures. 
3. Cohesive sealant failures. 
4. Failure of system to meet performance requirements. 
5. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
6. Failure of operating components to function normally. 
7. Water leakage through fixed glazing and frame areas. 

C. Warranty Period:  2 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. Arch Amarlite. 
2. Butler Manufacturing Company; Vistawall Architectural Products. 
3. EFCO Corporation. 
4. Kawneer Company, Inc. 
5. Tubelite Architectural Systems. 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated, complying with the requirements of standards indicated below. 

 
1. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
2. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221 (ASTM B 221M). 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Bars, Rods, and Wire:  ASTM B 211 (ASTM B 211M). 
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B. Steel Reinforcement:  Complying with ASTM A 36 (ASTM A 36M) for structural shapes, 
plates, and bars; ASTM A 611 for cold-rolled sheet and strip; or ASTM A 570 
(ASTM A 570M) for hot-rolled sheet and strip. 

C. Glazing: Provide manufacturer's standard nominal one inch thick, clear, tempered, 
insulated units as shown on drawings. 

D. Glazing Gaskets:  Manufacturer's standard pressure-glazing system of black, resilient 
glazing gaskets, setting blocks, and shims or spacers, fabricated from an elastomer of type 
and in hardness recommended by system and gasket manufacturer to comply with system 
performance requirements.  Provide gasket assemblies that have corners sealed with sealant 
recommended by gasket manufacturer. 

E. Spacers, Setting Blocks, Gaskets, and Bond Breakers: Manufacturer's standard permanent, 
nonmigrating types in hardness recommended by manufacturer, compatible with sealants, 
and suitable for system performance requirements. 

F. Framing system gaskets, sealants, and joint fillers as recommended by manufacturer for 
joint type. 

G. Sealants and joint fillers for joints at perimeter of entrance and storefront systems as 
specified in Division 7 Section "Joint Sealants." 

H. 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. 

2.3 COMPONENTS 

A. Doors:  Provide manufacturer's standard 1-3/4-inch- (44.5-mm-) thick glazed doors with 
minimum 0.125-inch- (3.2-mm-) thick, extruded tubular rail and stile members.  
Mechanically fasten corners with reinforcing brackets that are deep penetration and fillet 
welded or that incorporate concealed tie-rods. 

 
1. Glazing Stops and Gaskets:  Provide manufacturer's standard snap-on extruded-

aluminum glazing stops and preformed gaskets. 
2. Stile Design:  Medium stile; 3-1/2-inch (88.9-mm) nominal width. 

B. Brackets and Reinforcements:  Provide manufacturer's standard brackets and 
reinforcements that are compatible with adjacent materials.  Provide 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. Reinforce members as required to retain fastener threads. 
2. Do not use exposed fasteners, except for hardware application.  For hardware 

application, use countersunk Phillips flat-head machine screws finished to match 
framing members or hardware being fastened, unless otherwise indicated. 
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D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123 or ASTM A 153 requirements. 

E. Weather Stripping:  Manufacturer's standard replaceable weather stripping as follows: 
 

1. Compression Weather Stripping:  Molded neoprene complying with ASTM D 2000 
requirements or molded PVC complying with ASTM D 2287 requirements. 

2. Sliding Weather Stripping:  Wool, polypropylene, or nylon woven pile with nylon-
fabric or aluminum-strip backing complying with AAMA 701 requirements. 

2.4 FABRICATION 

A. General:  Fabricate components that, when assembled, will have accurately fitted joints 
with ends coped or mitered to produce hairline joints free of burrs and distortion.  After 
fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings. 

 
1. Fabricate components for screw-spline frame construction. 

B. Forming:  Form shapes with sharp profiles, straight and free of defects or deformations, 
before finishing. 

C. Prepare components to receive concealed fasteners and anchor and connection devices. 

D. Fabricate components to drain water passing joints and condensation and moisture 
occurring or migrating within the system to the exterior. 

E. Glazing Channels:  Provide minimum clearances for thickness and type of glass indicated 
according to FGMA's "Glazing Manual." 

F. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic 
action by painting contact surfaces with primer or by applying sealant or tape 
recommended by manufacturer for this purpose.  Where aluminum will contact concrete or 
masonry, protect against corrosion by painting contact surfaces with bituminous paint. 

G. Storefront:  Fabricate framing in profiles indicated for flush glazing (without projecting 
stops).  Provide subframes and reinforcing of types indicated or, if not indicated, as 
required for a complete system.  Factory assemble components to greatest extent possible.  
Disassemble components only as necessary for shipment and installation. 

H. Entrances:  Fabricate door framing in profiles indicated.  Reinforce as required to support 
imposed loads.  Factory assemble door and frame units and factory install hardware to 
greatest extent possible.  Reinforce door and frame units as required for installing hardware 
indicated.  Cut, drill, and tap for factory-installed hardware before finishing components. 

 
1. Exterior Doors:  Provide compression weather stripping at fixed stops.  At other 

locations, provide sliding weather stripping retained in adjustable strip mortised into 
door edge. 

2.5 ALUMINUM FINISHES 
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A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations relative to applying and designating finishes. 

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable 
variations in the same piece are not acceptable.  Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

C. Finish designations prefixed by AA conform to the system established by the Aluminum 
Association for designating aluminum finishes. 

D. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  cleaned 
with inhibited chemicals; Chemical Finish:  acid chromate-fluoride-phosphate conversion 
coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer's written 
instructions. 

 
1. Fluoropolymer 2-Coat Coating System:  Manufacturer's standard 2-coat, 

thermocured system composed of specially formulated inhibitive primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight; complying with AAMA 605.2. 

 
a. Color and Gloss:  Custom color and gloss as selected by Architect. 

2.6 STEEL PRIMING 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations relative to applying primer. 

B. Surface Preparation:  Perform manufacturer's standard cleaning operations to remove dirt, 
oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and 
rust, if present, from uncoated steel. 

C. Priming:  Apply manufacturer's standard corrosion-resistant primer immediately after 
surface preparation and pretreatment. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of entrance and storefront systems. 
Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Comply with manufacturer's written instructions for protecting, handling, and 
installing entrance and storefront systems.  Do not install damaged components.  Fit frame 
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joints to produce hairline joints free of burrs and distortion.  Rigidly secure nonmovement 
joints.  Seal joints watertight. 

B. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic 
action by painting contact surfaces with primer or by applying sealant or tape 
recommended by manufacturer for this purpose.  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 and condensation and moisture occurring 
or migrating within the system to the exterior. 

D. Set continuous sill members and flashing in a full sealant bed to provide weathertight 
construction, unless otherwise indicated.  Comply with requirements of Division 7 Section 
"Joint Sealants." 

E. Install framing components plumb and true in alignment with established lines and grades 
without warp or rack of framing members. 

F. Install entrances plumb and true in alignment with established lines and grades without 
warp or rack.  Lubricate operating hardware and other moving parts according to hardware 
manufacturers' written instructions. 

 
1. Install surface-mounted hardware according to manufacturer's written instructions 

using concealed fasteners to greatest extent possible. 

G. Install glazing to comply with requirements of Division 8 Section "Glazing," unless 
otherwise indicated. 

H. Install perimeter sealant to comply with requirements of Division 7 Section "Joint 
Sealants," unless otherwise indicated. 

I. Erection Tolerances:  Install entrance and storefront systems to comply with the following 
maximum tolerances: 

 
1. Variation from Plane:  Limit variation from plane or location shown to 1/8 inch in 12 

feet (3 mm in 3.7 m); 1/4 inch (6 mm) over total length. 
2. Alignment:  Where surfaces abut in line, limit offset from true alignment to 1/16 inch 

(1.5 mm).  Where surfaces meet at corners, limit offset from true alignment to 1/32 
inch (0.8 mm). 

3. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 
inch (3 mm). 

3.3 ADJUSTING AND CLEANING 

A. Adjust doors and hardware to provide tight fit at contact points and weather stripping, 
smooth operation, and weathertight closure. 

B. Remove excess sealant and glazing compounds, and dirt from surfaces. 

3.4 PROTECTION 
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A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and installer that ensure entrance and storefront systems are without damage or 
deterioration at the time of Substantial Completion. 

END OF SECTION 084113   
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SECTION 084229- SLIDING AUTOMATIC ENTRANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes exterior and interior, sliding, power-operated automatic entrances.

1.3 DEFINITIONS 

A. AAADM: American Association of Automatic Door Manufacturers.

B. Activation Device: A control that, when actuated, sends an electrical signal to the door operator
to open the door.

C. IBC: International Building Code.

D. Safety Device: A control that, to avoid injury, prevents a door from opening or closing.

E. For automatic door terminology, refer to BHMA A156.10 for definitions of terms.

1.4 COORDINATION 

A. Templates: Distribute for doors, frames, and other work specified to be factory prepared for
installing automatic entrances.

B. Coordinate hardware with doors, frames, and related work to ensure proper size, thickness,
hand, function, and finish. Coordinate hardware for automatic entrances with hardware required
for rest of Project.

C. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with
connections to power supplies and access-control system.

D. System Integration: Integrate sliding automatic entrances with other systems as required for a
complete working installation.

1. Provide electrical interface control capability for activation of sliding automatic entrances
by security access system on doors with electric locking.

2. Provide electrical interface to deactivate door operators on activation of fire alarm
system.
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3. Provide electrical interface to allow for remote monitoring of automatic entrance door
panel status.

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for automatic entrances.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

B. Shop Drawings: For sliding automatic entrances.

1. Include plans, elevations, sections, hardware mounting heights, and attachment details.
2. Indicate dimensions, weights, loads, required clearances, method of field assembly,

components, and location and size of each field connection.
3. Include diagrams for power, signal, and control wiring.
4. Indicate locations of activation and safety devices.
5. Include hardware schedule and indicate hardware types, functions, quantities, and

locations.

C. Delegated-Design Submittal: For automatic entrances.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer.

B. Product Certificates: For each type of automatic entrance. Include emergency-exit features of
automatic entrances serving as a required means of egress.

C. Product Test Reports: For each type of automatic entrance, for tests performed by a qualified
testing agency.

D. Field quality-control reports.

E. Sample Warranties: For manufacturer's special warranties.

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For automatic entrances, safety devices, and control systems
to include in operation and maintenance manuals.

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A manufacturer with Company Certificate issued by AAADM
indicating that manufacturer has a Certified Inspector on staff.
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B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for installation and maintenance of units required for this Project.

C. Certified Inspector Qualifications: Certified by AAADM.

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of automatic entrances
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Faulty operation of operators, controls, and hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering and use.

2. Warranty Period: Two years from date of Substantial Completion.

B. Special Finish Warranty: Manufacturer agrees to repair or replace components on which
finishes fail in materials or workmanship within specified warranty period.

1. Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 AUTOMATIC ENTRANCE ASSEMBLIES 

A. Source Limitations: Obtain sliding automatic entrances from single source from single
manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

C. Power-Operated Door Standard: BHMA A156.10.

2.2 SLIDING AUTOMATIC ENTRANCES 

A. General: Provide manufacturer's standard automatic entrances, including doors, sidelites,
framing, headers, carrier assemblies, roller tracks, door operators, controls, and accessories
required for a complete installation.
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B. Sliding Automatic Entrance:

1. Biparting-Sliding Units:
a. Tomax USA Inc.
b. Approved equal.

2. Configuration: Biparting-sliding doors with two sliding leaves sidelites on each side.

a. Traffic Pattern: Two way.
b. Emergency Breakaway Capability: Sliding leaves only.
c. Mounting: Between jambs or Surface.

3. Operator Features:

a. Power opening and closing.
b. Drive System:Chain or belt.
c. Adjustable opening and closing speeds.
d. Adjustable hold-open time between zero and 30 seconds.
e. Obstruction recycle.
f. On-off/hold-open switch to control electric power to operator, key operated.

4. Sliding-Door Carrier Assemblies and Overhead Roller Tracks: Carrier assembly that
allows vertical adjustment; consisting of nylon- or delrin-covered, ball-bearing-center
steel wheels operating on a continuous roller track, or ball-bearing-center steel wheels
operating on a nylon- or delrin-covered, continuous roller track. Support doors from
carrier assembly by cantilever and pivot assembly.

a. Rollers: Minimum of two ball-bearing roller wheels and two antirise rollers for
each active leaf.

5. Sliding-Door Threshold: Threshold members and bottom-guide-track system with
stainless-steel, ball-bearing-center roller wheels.

a. Configuration: Saddle-type threshold across door opening and surface-mounted
guide-track system at sidelites.

6. Controls: Activation and safety devices according to BHMA standards.

a. Activation Device: Motion sensor mounted on each side of door header to detect
pedestrians in activating zone and to open door.

b. Safety Device: Presence sensor mounted to underside of door header and two
photoelectric beams mounted in sidelite jambs on one side of the door to detect
pedestrians in presence zone and to prevent door from closing.

c. Opening-Width Control: Two-position switch that in the normal position allows
sliding doors to travel to full opening width and in the alternate position reduces
opening to a selected partial opening width.

7. Finish: Finish framing, door(s), and header with finish matching adjacent curtain wall and
storefront systems.
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8. Metal Cladding and Finish: Clad framing, door(s), and header with finish matching
adjacent curtain wall and storefront systems.

2.3 ENTRANCE COMPONENTS 

A. Framing Members: Extruded aluminum, minimum 0.125 inch thick and reinforced as required
to support imposed loads.

1. Nominal Size: 1-3/4 by 4-1/2 inches.
2. Extruded Glazing Stops and Applied Trim: Minimum 0.062-inch wall thickness.

B. Stile and Rail Doors: 1-3/4-inch thick, glazed doors with minimum 0.125-inch thick, extruded-
aluminum tubular stile and rail members. Mechanically fasten corners with reinforcing brackets
that are welded, or incorporate concealed tie-rods that span full length of top and bottom rails.

1. Glazing Stops and Gaskets: Beveled, snap-on, extruded-aluminum stops and preformed
gaskets.

2. Stile Design:  Medium stile, 3-1/2-inch  nominal width.
3. Rail Design:  6-1/2-inch nominal height.
4. Muntin Bars: Horizontal tubular rail member for each door; match stile design and finish.

C. Sidelite(s): 1-3/4-inch deep sidelite(s) with minimum 0.125-inch thick, extruded-aluminum
tubular stile and rail members matching door design.

1. Glazing Stops and Gaskets: Same materials and design as for stile and rail door.

D. Headers: Fabricated from minimum 0.125-inch thick extruded aluminum and extending full
width of automatic entrance units to conceal door operators and controls. Provide hinged or
removable access panels for service and adjustment of door operators and controls. Secure
panels to prevent unauthorized access.

1. Mounting: Concealed, with one side of header flush with framing.
2. Capacity: Capable of supporting doors of up to 175 lb per leaf over spans of up to 14 feet

without intermediate supports.

a. Provide sag rods for spans exceeding 14 feet.

E. Brackets and Reinforcements: High-strength aluminum with nonstaining, nonferrous shims for
aligning system components.

F. Signage: As required by cited BHMA standard.

1. Application Process: Door manufacturer's standard process.
2. Provide sign materials with instructions for field application after glazing is installed.

2.4 MATERIALS 

A. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish
indicated.
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1. Extrusions: ASTM B221 (ASTM B221M).
2. Sheet: ASTM B209 (ASTM B209M).

B. Steel Reinforcement: Reinforcement with corrosion-resistant primer complying with SSPC-PS
Guide No. 12.00 applied immediately after surface preparation and pretreatment. Use surface
preparation methods according to recommendations in SSPC-SP COM and prepare surfaces
according to applicable SSPC standard.

C. Stainless-Steel Sheet: ASTM A240/A240M or ASTM A666, type 304, stretcher-leveled
standard of flatness, in entrance manufacturer's standard thickness.

D. Glazing: As specified in[Section 088000 "Glazing."

E. Sealants and Joint Fillers: As specified in Section 079200 "Joint Sealants."

F. Nonmetallic, Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive, nonstaining
grout; complying with ASTM C1107/C1107M; of consistency suitable for application.

G. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

H. Fasteners and Accessories: Corrosion-resistant, nonstaining, nonbleeding fasteners and
accessories compatible with adjacent materials.

2.5 DOOR OPERATORS AND CONTROLS 

A. General: Provide operators and controls, which include activation and safety devices, according
to BHMA standards, for condition of exposure, and for long-term, maintenance-free operation
under normal traffic load for type of occupancy indicated.

B. Door Operators: Provide door operators of size recommended by manufacturer for door size,
weight, and movement.

1. Door Operator Performance: Door operators shall open and close doors and maintain
them in fully closed position when subjected to Project's design wind loads.

2. Electromechanical Operators: Concealed, self-contained, overhead units powered by
fractional-horsepower, permanent-magnet dc motor; with closing speed controlled
mechanically by gear train and dynamically by braking action of electric motor; with
solid-state microprocessor controller; complying with UL 325; and with manual
operation with power off.

C. Motion Sensors: Self-contained, K-band-frequency, microwave-scanner units; fully enclosed by
their plastic housings; adjustable to provide detection-field sizes and functions required by
BHMA A156.10.

1. Provide capability for switching between bi- and unidirectional detection.
2. For one-way traffic, sensor on egress side shall not be active when doors are fully closed.

D. Presence Sensors: Self-contained, active-infrared scanner units; adjustable to provide detection-
field sizes and functions required by BHMA A156.10. Sensors shall remain active at all times.
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E. Photoelectric Beams: Pulsed infrared, sender-receiver assembly for recessed mounting. Beams
shall not be active when doors are fully closed.

F. Key Switch: Recess-mounted, door-control switch with key-controlled actuator; enclosed in 2-
by-4-inch  junction box. Provide faceplate engraved with letters indicating switch functions.

1. Faceplate Material: Custom painted metal, as selected by Architect.
2. Functions:Two-way automatic, hold open, one-way exit, off, full open, and partial open.
3. Mounting: Recess mounted in door jamb.

G. Electrical Interlocks: Unless units are equipped with self-protecting devices or circuits, provide
electrical interlocks to prevent activation of operator when door is locked, latched, or bolted.

2.6 HARDWARE 

A. General: Provide units in sizes and types recommended by automatic entrance and hardware
manufacturers for entrances and uses indicated. Finish exposed parts to match door
finish[ unless otherwise indicated.

B. Breakaway Device for Power-Operated Doors: Device that allows door to swing out in direction
of egress to full 90 degrees from any operating position. Maximum force to open door shall be
as stipulated in "Performance Requirements" Article. Interrupt powered operation of door
operator while in breakaway mode.

1. Include two adjustable detent devices mounted in each breakaway panel; one top
mounted and one bottom mounted to control breakaway force.

a. Panel Closer: Factory-installed concealed hydraulic door closer.
b. Limit Arms: Limit swing to 90 degrees, spring loaded with adjustable friction

damping.

C. Deadlocks: Deadbolt operated by exterior cylinder and interior thumb turn, with minimum 1-
inch long throw bolt; BHMA A156.5, Grade 1.

1. Cylinders:  As specified in Section 087100 "Door Hardware”.

a. Keying: Integrate into building master key system.
b. Keys: Two for each cylinder.

2. Deadbolts: Steel, mortise type, BHMA A156.5, Grade 1.
3. Three-Point Locking for Stile and Rail Sliding Doors: Mechanism in stile of active door

leaf that automatically extends lockbolts into overhead carrier assembly and threshold.
4. Lock/Unlock Indicator: Lock position indicators integrated with locking system. Stile is

mounted on secure side of door. Visual display of lock position as follows: "OPEN" in
black letters when unlocked, and "LOCKED" in red letters when locked.

5. Armored Strike: Reinforced security strike plate.

D. Uninterrupted Power Supply: UL 1778, fully integrated unit mounted ceiling.
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1. Power Interruption: Supply power to operator, controls, activation device, and safety
systems of sliding automatic door for up to 1.5 hours of normal operation.

2. Include low-battery shutdown feature to safely open or close door prior to complete
battery discharge.

3. Include audible battery replacement alarm to indicate that battery will no longer accept a
charge and replacement is required.

E. Weather Stripping: Replaceable components.

1. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with
nylon-fabric or aluminum-strip backing.

2.7 ACCESSORIES 

A. Guide Rails: Baked-enamel or powder-coated aluminum, fabricated from[bars or tubing,
minimum 30 inches high, and finished to match doors unless otherwise indicated; positioned
and projecting from face of door jamb for distance as indicate[, but not less than that required
by BHMA A156.10 for type of door and direction of travel; with filler panel.

2.8 FABRICATION 

A. General: Factory fabricate automatic entrance components to designs, sizes, and thicknesses
indicated and to comply with indicated standards.

1. Form aluminum shapes before finishing.
2. 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.

3. Use concealed fasteners to greatest extent possible. Where exposed fasteners are
required, use countersunk Phillips flat-head machine screws, finished to match framing.

a. Where fasteners are subject to loosening or turning out from thermal and structural
movements, wind loads, or vibration, use self-locking devices.

b. Reinforce members as required to receive fastener threads.

4. Where aluminum will contact dissimilar metals, protect against galvanic action by
painting contact surfaces with primer or by applying sealant or tape recommended by
manufacturer for this purpose.

B. Framing: Provide automatic entrances as prefabricated assemblies. Complete fabrication,
assembly, finishing, hardware application, and other work before shipment to Project site.

1. Fabricate tubular and channel frame assemblies with welded or mechanical joints.
Provide subframes and reinforcement as required for a complete system to support
required loads.

2. Perform fabrication operations in manner that prevents damage to exposed finish
surfaces.

3. Form profiles that are sharp, straight, and free of defects or deformations.
4. Provide components with concealed fasteners and anchor and connection devices.
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5. Fabricate components with accurately fitted joints, with ends coped or mitered to produce
hairline joints free of burrs and distortion.

6. Fabricate exterior components to drain water passing joints, condensation occurring
within framing members, and moisture migrating within system to exterior. Provide
anchorage and alignment brackets for concealed support of assembly from building
structure.

7. Allow for thermal expansion of exterior units.

C. Doors: Factory fabricated and assembled in profiles indicated. Reinforce as required to support
imposed loads and for installing hardware.

D. Metal Cladding: Factory-fabricated and -installed metal cladding, completely covering all
visible surfaces as part of prefabricated entrance assembly before shipment to Project site.

1. Perform fabrication operations in manner that prevents damage to exposed finish
surfaces.

2. Form profiles that are sharp, straight, and free of defects or deformations.
3. Provide components with concealed fasteners and anchor and connection devices.
4. Fabricate components with accurately fitted joints, with ends coped or mitered to produce

hairline joints free of burrs and distortion.
5. Fabricate exterior components to drain water passing joints, condensation occurring

within framing members, and moisture migrating within system to exterior. Allow for
thermal expansion at exterior entrances.

E. Door Operators: Factory fabricated and installed in headers, including adjusting and testing.

F. Glazing: Fabricate framing with minimum glazing edge clearances for thickness and type of
glazing indicated, according to GANA's "Glazing Manual."

G. Hardware: Factory install hardware to greatest extent possible; remove only as required for final
finishing operation and for delivery to and installation at Project site. Cut, drill, and tap for
factory-installed hardware before applying finishes.

1. Provide sliding-type weather stripping, mortised into door, at perimeter of doors.

2.9 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

B. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated.

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations
in appearance of adjoining components are acceptable if they are within the range of approved
Samples and are assembled or installed to minimize contrast.
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2.10 ALUMINUM FINISHES 

A. High-Performance Organic Finish: Three-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. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

1. Color and Gloss: Custom color and gloss as selected by Architect.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation
tolerances, header support, and other conditions affecting performance of automatic entrances.

B. Examine roughing-in for electrical systems to verify actual locations of power connections
before automatic entrance installation.

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

3.2 INSTALLATION 

A. General: Install automatic entrances according to manufacturer's written instructions and cited
BHMA A156.10 for direction of pedestrian travel, including signage, controls, wiring, and
connection to the building's power supply.

1. Do not install damaged components. Fit frame joints to produce hairline joints free of
burrs and distortion. Rigidly secure nonmovement joints. Seal joints watertight.

2. Where aluminum will contact dissimilar metals, protect against galvanic action by
painting contact surfaces with primer or by applying sealant or tape recommended by
manufacturer for this purpose.

3. Where aluminum will contact concrete or masonry, protect against corrosion by painting
contact surfaces with bituminous coating.

B. Entrances: Install automatic entrances plumb and true in alignment with established lines and
grades without warp or rack of framing members and doors. Anchor securely in place.

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible.
2. Set headers, carrier assemblies, tracks, operating brackets, and guides level and true to

location with anchorage for permanent support.
3. Install components to drain water passing joints, condensation occurring within framing

members, and moisture migrating within system to exterior.
4. Level recesses for recessed thresholds using nonshrink grout.

C. Door Operators: Connect door operators to electrical power distribution system.

D. Access-Control Devices: Connect access-control devices to access-control system, as specified
in Section 281300 "Access Control Software and Database Management."
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E. Controls: Install and adjust activation and safety devices according to manufacturer's written
instructions and cited BHMA standard for direction of pedestrian travel. Connect control wiring
according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

F. Guide Rails: Install rails according to BHMA A156.10, including Appendix A, and
manufacturer's written instructions unless otherwise indicated.

G. Glazing: Install glazing as specified in Section 088000 "Glazing."

H. Sealants: Comply with requirements specified in Section 079200 "Joint Sealants" to provide
weathertight installation.

1. Set thresholds, framing members and flashings in full sealant bed.
2. Seal perimeter of framing members with sealant.

I. Signage: Apply signage on both sides of each door, as required by cited BHMA standard for
direction of pedestrian travel.

J. Wiring within Automatic Entrance Enclosures: Bundle, lace, and train conductors to terminal
points with no excess and without exceeding manufacturer's written limitations on bending
radii. Provide and use lacing bars and distribution spools.

3.3 FIELD QUALITY CONTROL 

A. Certified Inspector: Engage a Certified Inspector to test and inspect components, assemblies,
and installations, including connections.

B. Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Test and inspect each automatic entrance, using AAADM inspection forms, to determine
compliance of installed systems with applicable BHMA standards.

C. Automatic entrances will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports.

3.4 ADJUSTING 

A. Adjust hardware, moving parts, door operators, and controls to function smoothly, and lubricate
as recommended by manufacturer; comply with requirements of applicable BHMA standards.

1. Adjust exterior doors for tight closure.

B. Readjust door operators and controls after repeated operation of completed installation
equivalent to three days' use by normal traffic (100 to 300 cycles).

C. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
two visits to Project during other-than-normal occupancy hours for this purpose.
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3.5 CLEANING 

A. Clean glass and metal surfaces promptly after installation. Remove excess glazing and sealant
compounds, dirt, and other substances. Repair damaged finish to match original finish.

3.6 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall
include 12 months' full maintenance by skilled employees of automatic entrance Installer.
Include quarterly preventive maintenance, repair or replacement of worn or defective
components, lubrication, cleaning, and adjusting as required for proper automatic entrance
operation. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

1. Engage a Certified Inspector to perform safety inspection after each adjustment or repair
and at end of maintenance period. Furnish completed inspection reports to Owner.

2. Perform maintenance, including emergency callback service, during normal working
hours.

3. Include 24-hour-per-day, 7-day-per-week emergency callback service.

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain automatic entrances.

END OF SECTION 084229.23AIA 03/18 



220656  REV. 06/02/24 084413 - 1 

SECTION 084413 - GLAZED ALUMINUM CURTAIN WALLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:

1. Conventionally glazed aluminum curtain walls.

B. Related Requirements:

1. Section 088000 "Glazing" for curtain wall glazing.

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data:

1. For Installer and field testing agency.
2. For professional engineer's experience with providing delegated-design engineering

services of the kind indicated, including documentation that engineer is licensed in the
state in which Project is located.

B. Energy Performance Certificates: For glazed aluminum curtain walls, accessories, and
components from manufacturer.

1. Basis for Certification: NFRC-certified energy performance values for each glazed
aluminum curtain wall.

C. Product Test Reports: For glazed aluminum curtain walls, for tests performed by a qualified
testing agency.

D. Quality-Control Program: Developed specifically for Project, including fabrication and
installation, according to recommendations in ASTM C1401. Include periodic quality-control
reports.

E. Source quality-control reports.

F. Field quality-control reports.



220656  REV. 06/02/24 084413 - 2 

G. Sample Warranties: For special warranties.

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For glazed aluminum curtain walls to include in maintenance manuals.

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

B. Testing Agency Qualifications: Qualified according to ASTM E699 for testing indicated and
acceptable to Owner and Architect.

C. Product Options: Information on Drawings and in Specifications establishes requirements for
aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated
by dimensions, arrangements, alignment, and profiles of components and assemblies as they
relate to sightlines, to one another, and to adjoining construction.

1. Do not change intended aesthetic effects, as judged solely by Architect, except with
Architect's approval. If changes are proposed, submit comprehensive explanatory data to
Architect for review.

1.6 MOCKUPS 

A. Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic
effects and set quality standards for fabrication and installation.

1. Build mockup of typical wall area as shown on Drawings.
2. Testing shall be performed on mockups according to requirements in "Field Quality

Control" Article.
3. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.7 SEALANT ADHESION AND COMPATIBILITY TESTING 

A. Submit to structural glazing sealant manufacturer, for testing indicated below, Samples of each
glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member that is
in close proximity to or is touching the structural or nonstructural sealants of a structural glazed
system.

1. Compatibility: Test materials or components using ASTM C1087.
2. Adhesion: Test for adhesion or lack of adhesion of a structural sealant to the surface of

another material or component using ASTM C1135.
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3. Submit no fewer than eight pieces of each type of material, including joint substrates,
shims, joint-sealant backings, secondary seals, and miscellaneous materials.

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
5. For materials failing tests, obtain sealant manufacturer's written instructions for

corrective measures, including the use of specially formulated primers.
6. Testing will not be required if data based on previous testing of current sealant products

match those submitted.

1.8 WARRANTY 

A. Special Assembly Warranty: Installer agrees to repair or replace components of glazed
aluminum curtain wall that do not comply with requirements or that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Noise or vibration created by wind and thermal and structural movements.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.
d. Water penetration through fixed glazing and framing areas.
e. Failure of operating components.

2. Warranty Period: Two years from date of Substantial Completion.

B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer
agrees to repair finishes or replace aluminum that shows evidence of deterioration of baked
enamel, powder coat, or organic finishes within specified warranty period.

1. Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Warranty Period: [Five] [10] [20] <Insert number> years from date of Substantial
Completion.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, to design glazed aluminum curtain
walls.

B. General Performance: Comply with performance requirements specified, as determined by
testing of glazed aluminum curtain walls representing those indicated for this Project without
failure due to defective manufacture, fabrication, installation, or other defects in construction.



220656  REV. 06/02/24 084413 - 4 

1. Glazed aluminum curtain walls shall withstand movements of supporting structure,
including, but not limited to, story drift, twist, column shortening, long-term creep, and
deflection from uniformly distributed and concentrated live loads.

2. Failure also includes the following:

a. Thermal stresses transferring to building structure.
b. Glass breakage.
c. Noise or vibration created by wind and thermal and structural movements.
d. Loosening or weakening of fasteners, attachments, and other components.
e. Failure of operating units.

C. Structural Loads:

1. Wind Loads: As indicated on Drawings..

D. Deflection of Framing Members: At design wind pressure, as follows:

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans of up to 13
feet 6 inches and to 1/240 of clear span plus 1/4 inch for spans of greater than 13 feet 6
inches or an amount that restricts edge deflection of individual glazing lites to 3/4 inch ,
whichever is less.

2. Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch,
whichever is smaller.

3. Cantilever Deflection: Where framing members overhang an anchor point, as follows:

a. Perpendicular to Plane of Wall: No greater than 1/240 of clear span plus 1/4-inch
for spans of greater than 11 feet 8-1/4 inches or 1/175 times span, for spans of less
than 11 feet 8-1/4 inches.

E. Structural: Test according to ASTM E330/E330M as follows:

1. When tested at positive and negative wind-load design pressures, assemblies do not
evidence deflection exceeding specified limits.

2. When tested at 150 percent of positive and negative wind-load design pressures,
assemblies, including anchorage, do not evidence material failures, structural distress, or
permanent deformation of main framing members exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity, but not less than 10 seconds.

F. Air Infiltration: Test according to ASTM E283 for infiltration as follows:

1. Fixed Framing and Glass Area:

a. Maximum air leakage of 0.06 cfm/sq. ft. at a static-air-pressure differential of 6.24
lbf/sq. ft.

G. Water Penetration under Static Pressure: Test according to ASTM E331 as follows:

1. No evidence of water penetration through fixed glazing and framing areas when tested
according to a minimum static-air-pressure differential of 20 percent of positive wind-
load design pressure, but not less than 15 lbf/sq. ft.
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H. Water Penetration under Dynamic Pressure: Test according to AAMA 501.1 as follows: 

  
1. Maximum Water Leakage:  No uncontrolled water penetrating assemblies or water 

appearing on assemblies' normally exposed interior surfaces from sources other than 
condensation. Water leakage does not include water controlled by flashing and gutters or 
water that is drained to exterior. 

I. Interstory Drift: Accommodate design displacement of adjacent stories indicated. 

 
1. Test Performance: Complying with criteria for passing based on building occupancy type 

when tested according to AAMA 501.4 at design displacement and 1.5 times the design 
displacement. 

J. Seismic Performance: Glazed aluminum curtain walls shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

K. Energy Performance: Certify and label energy performance according to NFRC as follows: 

1. Thermal Transmittance (U-factor): Fixed glazing and framing areas as a system shall 
have U-factor of not more than 0.50 Btu/sq. ft. x h x deg F as determined according to 
NFRC 100. 

2. SHGC: Fixed glazing and framing areas as a system shall have a SHGC of no greater 
than 0.40 as determined according to NFRC 200. 

3. Condensation Resistance: Fixed glazing and framing areas as a system shall have an 
NFRC-certified condensation resistance rating of no less than 65 as determined according 
to NFRC 500. 

L. Noise Reduction: Test according to ASTM E90, with ratings determined by ASTM E1332, as 
follows: 

1. Outdoor-Indoor Transmission Class: Minimum 34. 
2. Sound Transmission Class: Minimum 34. 

 

M. Thermal Movements: Allow for thermal movements resulting from ambient and surface 
temperature changes: 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 
2. Thermal Cycling: No buckling; stress on glass; sealant failure; excess stress on framing, 

anchors, and fasteners; or reduction of performance when tested according to 
AAMA 501.5. 

a. High Exterior Ambient-Air Temperature: That which produces an exterior metal-
surface temperature of 180 deg F. 

b. Low Exterior Ambient-Air Temperature: 0 deg F. 
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2.2 SOURCE LIMITATIONS 

A. Obtain all components of curtain-wall system and storefront system, including framing and
accessories, from single manufacturer.

2.3 GLAZED ALUMINUM CURTAIN WALL SYSTEMS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide YCW 750 XT as
manufactured by YKK AP or comparable product by one of the following:
1. Kawneer
2. Tubelite
3. United States Aluminum

B. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of
thickness required and reinforced as required to support imposed loads.

1. Construction: Thermally broken.
2. Glazing System: Retained mechanically with gaskets on four sides.
3. Glazing Plane: Front.
4. Finish: Custom High-performance organic finish.
5. Fabrication Method: Either factory- or field-fabricated system.
6. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish

indicated.
7. Steel Reinforcement: As required by manufacturer.

C. Pressure Caps: Manufacturer's standard aluminum components that mechanically retain glazing.

1. Include snap-on aluminum trim that conceals fasteners.

D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with
nonstaining, nonferrous shims for aligning system components.

E. Glazing:  As specified in Section 088000 "Glazing".

F. Entrance Door Systems: Comply with Section 8.

2.4 GLAZING 

A. Glazing: Comply with Section 088000 "Glazing."

2.5 MATERIALS 

A. Sheet and Plate: ASTM B209.

http://www.specagent.com/LookUp/?ulid=43&mf=04&src=wd
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B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 

C. Extruded Structural Pipe and Tubes: ASTM B429/B429M. 

D. Structural Profiles: ASTM B308/B308M. 

E. Steel Reinforcement: 

1. Structural Shapes, Plates, and Bars: ASTM A36/A36M. 
2. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M. 
3. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M. 

F. Steel Reinforcement Primer: 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. 

2.6 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 
fabrication and installation tolerances in material and finish compatible with adjoining materials 
and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A123/A123M or ASTM A153/A153M requirements 

C. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-
mil  thickness per coat. 

2.7 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. 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. 
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3. Physical and thermal isolation of glazing from framing members.
4. Accommodations for thermal and mechanical movements of glazing and framing to

maintain required glazing edge clearances.
5. Fasteners, anchors, and connection devices that are concealed from view to greatest

extent possible.

D. Fabricate components to resist water penetration as follows:

1. Internal guttering system or other means to drain water passing joints, condensation
occurring within framing members, and moisture migrating within glazed aluminum
curtain wall to exterior.

2. Pressure-equalized system or double barrier design with primary air and vapor barrier at
interior side of glazed aluminum curtain wall and secondary seal weeped and vented to
exterior.

E. Curtain-Wall Framing: Fabricate components for assembly using manufacturer's standard
assembly method.

F. Factory-Assembled Frame Units:

1. Rigidly secure nonmovement joints.
2. Prepare surfaces that are in contact with structural sealant according to sealant

manufacturer's written instructions, to ensure compatibility and adhesion.
3. Preparation includes, but is not limited to, cleaning and priming surfaces.
4. Seal joints watertight unless otherwise indicated.
5. Install glazing to comply with requirements in Section 088000 "Glazing."

G. After fabrication, clearly mark components to identify their locations in Project according to
Shop Drawings.

2.8 ALUMINUM FINISHES 

A. Superior-Performance Organic Finish, Three-Coat PVDF: Fluoropolymer finish complying with
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat
and clear topcoat.

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

2. Color and Gloss: Custom color and gloss as selected by Architect

EXECUTION 

2.9 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

2.10 PREPARATION 

A. Prepare surfaces that will contact structural sealant according to sealant manufacturer's written 
instructions, to ensure compatibility and adhesion. Preparation includes, but is not limited to, 
cleaning and priming surfaces. 

2.11 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 

D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration and to prevent impeding movement of moving joints. 

F. Where welding is required, weld components in concealed locations to minimize distortion or 
discoloration of finish. Protect glazing surfaces from welding. 

G. Seal joints watertight unless otherwise indicated. 

H. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer, applying sealant or tape, or installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

I. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within glazed aluminum curtain wall to exterior. 

J. Install components plumb and true in alignment with established lines and grades. 

2.12 INSTALLATION OF GLAZING 

A. Install glazing as specified in Section 088000 "Glazing." 

1. Prepare surfaces that will contact structural sealant according to sealant manufacturer's 
written instructions, to ensure compatibility and adhesion. Preparation includes, but is not 
limited to, cleaning and priming surfaces. 
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2.13 INSTALLATION OF WEATHERSEAL SEALANT 

A. Install weatherseal sealant according to Section 079200 "Joint Sealants" and according to
sealant manufacturer's written instructions to produce weatherproof joints. Install joint filler
behind sealant as recommended by sealant manufacturer.

2.14 ERECTION TOLERANCES 

A. Install glazed aluminum curtain walls to comply with the following maximum tolerances:

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet.
2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet.
3. Alignment:

a. Where surfaces abut in line or are separated by reveal or protruding element up to
1/2 inch wide, limit offset from true alignment to 1/16 inch.

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch
wide, limit offset from true alignment to 1/8 inch.

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or
more, limit offset from true alignment to 1/4 inch.

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length.

END OF SECTION 084413 12/17 
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SECTION 085113 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes Heavy-Commercial Grade aluminum windows of the performance
class indicated.  Window types required include the following:

1. Fixed windows.

1.3 DEFINITIONS 

A. Performance class number, included as part of the window designation system, is the actual
design pressure in pounds force per square foot (pascals) used to determine structural test
pressure and water test pressure.

1. Structural test pressure, wind load test, is equivalent to 150 percent of the design
pressure.

2. Water-leakage-resistance test pressure is equivalent to 15 percent of the design
pressure with 2.86 lbf/sq. ft. (137 Pa) as a minimum for Heavy-Commercial Grade
windows.

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide aluminum windows engineered, fabricated, and installed to withstand
normal thermal movement, wind loading, and impact loading without failure, as
demonstrated by testing manufacturer's standard window assemblies representing types,
grades, classes, and sizes required for Project according to test methods indicated.

1.5 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product Data for each type of window required, including the following:

1. Construction details and fabrication methods.
2. Profiles and dimensions of individual components.
3. Data on hardware, accessories, and finishes.
4. Recommendations for maintaining and cleaning exterior surfaces.
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C. Shop Drawings showing fabrication and installation of each type of window required
including information not fully detailed in manufacturer's standard Product Data and the
following:

1. Layout and installation details, including anchors.
2. Elevations at 1/4 inch = 1 foot (1:50) scale and typical window unit elevations at 3/4

inch = 1 foot (1:20) scale.
3. Full-size section details of typical composite members, including reinforcement and

stiffeners.
4. Location of weep holes.
5. Glazing details.
6. Accessories.

D. Samples for initial color selection on 12-inch- (300-mm-) long sections of window
members.  Where finishes involve normal color variations, include Sample sets showing
the full range of variations expected.

E. Samples for Verification:  The Architect reserves the right to require additional samples
that show fabrication techniques, workmanship, and design of hardware and accessories.

F. Test reports from a qualified independent testing agency indicating that each type, grade,
and size of window unit complies with performance requirements indicated based on
comprehensive testing of current window units within the last 5 years.  Test results based
on use of down-sized test units will not be accepted.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced Installer who has completed installation of
aluminum windows similar in material, design, and extent to those required for this Project
and with a record of successful in-service performance.

B. Single-Source Responsibility:  Obtain aluminum windows from one source and by a single 
manufacturer.

C. Product Options:  The Drawings indicate sizes, profiles, dimensional requirements, and
aesthetic effects of aluminum windows and are based on the specific window types and
models indicated. Other aluminum window manufacturers whose products have equal
performance characteristics may be considered provided deviations in size, profile, and
dimensions are minor and do not alter the aesthetic effect.  Refer to Division 1 Section
"Substitutions."

1.7 PROJECT CONDITIONS

A. Field Measurements:  Check window openings by field measurements before fabrication
and show recorded measurements on Shop Drawings.  Coordinate fabrication schedule with
construction progress to avoid delaying the Work.

1. Where field measurements cannot be made without delaying the Work, guarantee
opening dimensions and proceed with fabricating aluminum windows without field
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measurements. Coordinate wall construction to ensure that actual opening 
dimensions correspond to guaranteed dimensions. 

1.8 WARRANTY 

A. General Warranty:  The special warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by 
the Contractor under requirements of the Contract Documents. 

B. Special Warranty:  Submit a written warranty signed by aluminum window manufacturer 
agreeing to repair or replace window components that fail in materials or workmanship 
within the specified warranty period.  Failures include, but are not limited to, the following: 

 
1. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
2. Faulty operation of sash and hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

C. Warranty Period:  3 years after date of Substantial Completion. 

D. Warranty Period for Metal Finishes and Glass:  5 years after 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. Fixed Windows: 

 
a. EFCO Corporation (Shadowline "Thermal" Fixed Narrow-Sightline 

Windows): 
b. Approved equal.  

2.2 MATERIALS 

A. Aluminum Extrusions:  Provide alloy and temper recommended by manufacturer for 
strength, corrosion resistance, and application of required finish, but not less than 22,000-
psi (150-MPa) ultimate tensile strength and not less than 0.062 inch (1.6 mm) thick at any 
location for main frame and sash members. 

B. Fasteners:  Provide aluminum, nonmagnetic stainless steel, epoxy adhesive, or other 
materials warranted by manufacturer to be noncorrosive and compatible with aluminum 
window members, trim, hardware, anchors, and other components of window units. 
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1. Reinforcement:  Where fasteners screw anchor into aluminum less than 0.125 inch 

(3.2 mm) thick, reinforce interior with aluminum or nonmagnetic stainless steel to 
receive screw threads or provide standard, noncorrosive, pressed-in, splined grommet 
nuts. 

2. Exposed Fasteners:  Except where unavoidable for application of hardware, do not 
use exposed fasteners.  For application of hardware, use fasteners that match finish of 
member or hardware being fastened, as appropriate. 

C. Anchors, Clips, and Window Accessories:  Fabricate anchors, clips, and window 
accessories of aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel or iron 
complying with requirements of ASTM B 633; provide sufficient strength to withstand 
design pressure indicated. 

D. Sealant:  For sealants required within fabricated window units, provide type recommended 
by manufacturer for joint size and movement.  Sealant shall remain permanently elastic, 
nonshrinking, and nonmigrating.  Comply with Division 7 Section "Joint Sealants" of these 
Specifications for selection and installation of sealants. 

2.3 FIXED WINDOWS 

A. Window Grade and Class:  Comply with requirements of AAMA Grade and Performance 
Class F-HC75 Fixed. 

2.4 FABRICATION 

A. General: 
 

1. Mechanical fasteners, welded components and hardware items shall not bridge 
thermal barriers.  Thermal barriers shall align at all frame and vent corners. 

2. Depth of frame and vent shall not be less than 2 7/16". 
3. When viewed from the exterior, there shall be no difference in glass or aluminum 

sightline between a fixed and vented unit whether in a side-by-side or an over-and-
under configuration. 

4. The separation between lites of glass (fixed and/or vented lites) on the exterior shall 
not exceed 5/8" at muntins, and 3/4" at stack joints.  The system shall provide the 
appearance of an exterior butt-glazed system. 

B. Frame 
 

1. Frame components shall be of screw spline construction. 

C. Glazing 
 

1. All glass shall be four-sided structural glazed with silicone, the application shall be 
reviewed and approved by the structural silicone manufacturer.  Only factory glazing 
of the structural silicone shall be acceptable. 

2. The exterior lite of glass in the insulated unit shall be larger than the interior lite to 
cover frame and vent metal and achieve the butt-glazed appearance. 
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3. Fixed lites shall be glazed to aluminum adaptor units which are attached to the frame 
with fasteners totally concealed by snap-on aluminum covers.  Reglazing shall be
accomplished by removing the damaged fixed lite glass/adaptor combination and
installing a new factory glazed unit.

4. Absolutely no field application of structural sealant shall be permitted.

D. Glass

1. Glass is to be 1” insulated glass units with two (2) layers of Low E film and argon
gas filled and tinted.

E. Thermal Barrier

1. Barrier material shall be poured-in-place two part polyurethane.  A nonstructural
thermal barrier is unacceptable.

2.5 FINISHES 

A. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to applying
and designating finishes.

B. Finish designations prefixed by AA conform to the system established by the Aluminum
Association for designating aluminum finishes.

C. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  cleaned
with inhibited chemicals; Chemical Finish:  acid chromate-fluoride-phosphate conversion
coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturer's instructions.

1. Fluoropolymer 2-Coat Coating System:  Custom colored,  2-coat, thermocured
system composed of specially formulated inhibitive primer and fluoropolymer color
topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight;
complying with AAMA 605.2.

2. Color and Gloss:  Custom color and gloss as selected by the Architect.

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Inspect openings before installation.  Verify that rough or masonry opening is correct and
sill plate is level.

1. Masonry surfaces shall be visibly dry and free of excess mortar, sand, and other
construction debris.

2. Wood frame walls shall be dry, clean, sound, well nailed, free of voids, and without
offsets at joints.  Ensure nail heads are driven flush with surfaces in opening and
within 3 inches (75 mm) of opening.
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3. Metal surfaces shall be dry; clean; free of grease, oil, dirt, rust and corrosion, and
welding slag; without sharp edges or offsets at joints.

3.2 INSTALLATION 

A. Comply with manufacturer's specifications and recommendations for installing window
units, hardware, and other components of the Work.

B. Set window units plumb, level, and true to line, without warp or rack of frames or sash.
Provide proper support and anchor securely in place.

1. Separate aluminum and other corrodible surfaces from sources of corrosion or
electrolytic action at points of contact with other materials by complying with
requirements specified under "Dissimilar Materials" Paragraph in appendix to
AAMA 101.

C. Set sill members and other members in a bed of sealant or with joint fillers or gaskets, as
shown on Shop Drawings, to provide weathertight construction.  Refer to Division 7
Section "Joint Sealants" for compounds, fillers, and gaskets to be installed concurrently
with window units.  Coordinate installation with wall flashings and other components of
the Work.

3.3 ADJUSTING

A. Adjust operating sash and hardware to provide a tight fit at contact points and at
weatherstripping for smooth operation and a weathertight closure.

3.4 CLEANING

A. Clean aluminum surfaces promptly after installing windows.  Exercise care to avoid
damage to protective coatings and finishes.  Remove excess glazing and sealant
compounds, dirt, and other substances.  Lubricate hardware and other moving parts.

B. Clean glass of preglazed units promptly after installing windows.  Comply with
requirements of Division 8 Section "Glazing" for cleaning and maintenance.

3.5 PROTECTION

A. Provide final protection and maintain conditions, in a manner acceptable to aluminum
window manufacturer, that ensure window units are without damage or deterioration at the
time of Substantial Completion.

END OF SECTION 085113  
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes items known commercially as finish or door hardware that are
required for swing, sliding, and folding doors, except special types of unique hardware
specified in the same sections as the doors and door frames on which they are installed.

B. This Section includes the following:

1. Hinges.
2. Lock and latch sets.
3. Bolts.
4. Exit devices.
5. Closers.
6. Overhead holders.
7. Weatherstripping for exterior doors.
8. Astragals or meeting seals on pairs of doors.
9. Thresholds.

C. Related Sections:  The following Sections contain requirements that relate to this Section:

1. Division 8 Section "Standard Steel Doors and Frames" for silencers integral with
hollow metal frames.

2. Division 8 Section "Flush Wood Doors" for factory prefitting and factory
premachining of doors for door hardware.

3. Division 8 Section "Aluminum Entrances and Storefronts" for aluminum entrance
door hardware, except cylinders.

1.3 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1
Specification sections.

B. Product data including manufacturers' technical product data for each item of door
hardware, installation instructions, maintenance of operating parts and finish, and other
information necessary to show compliance with requirements.

C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper
size, thickness, hand, function, and finish of door hardware.
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1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule
into "hardware sets" indicating complete designations of every item required for each
door or opening.  Include the following information:

a. Type, style, function, size, and finish of each hardware item.
b. Name and manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of each hardware set cross referenced to indications on Drawings

both on floor plans and in door and frame schedule.
e. Explanation of all abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for hardware.
g. Door and frame sizes and materials.
h. Keying information.

2. Submittal Sequence:  Submit final schedule at earliest possible date particularly
where acceptance of hardware schedule must precede fabrication of other work that
is critical in the Project construction schedule.  Include with schedule the product
data, samples, shop drawings of other work affected by door hardware, and other
information essential to the coordinated review of schedule.

D. Templates for doors, frames, and other work specified to be factory prepared for the
installation of 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.

1.4 QUALITY ASSURANCE

A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges,
closers, etc.) from a single manufacturer.

B. Supplier Qualifications:  A recognized architectural door hardware supplier, with
warehousing facilities in the Project's vicinity, that has a record of successful in-service
performance for supplying door hardware similar in quantity, type, and quality to that
indicated for this Project and that employs an experienced architectural hardware
consultant (AHC) who is available to Owner, Architect, and Contractor, at reasonable times
during the course of the Work, for consultation.
1. Require supplier to meet with Owner to finalize keying requirements and to obtain

final instructions in writing.

1.5 PRODUCT HANDLING 

A. Tag each item or package separately with identification related to final hardware schedule,
and include basic installation instructions with each item or package.

B. Packaging of door hardware is responsibility of supplier.  As material is received by
hardware supplier from various manufacturers, sort and repackage in containers clearly
marked with appropriate hardware set number to match set numbers of approved hardware
schedule.  Two or more identical sets may be packed in same container.
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C. Inventory door hardware jointly with representatives of hardware supplier and hardware 
installer until each is satisfied that count is correct. 

D. Deliver individually packaged door hardware items promptly to place of installation (shop 
or Project site). 

E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed.  
Control handling and installation of hardware items that are not immediately replaceable so 
that completion of the Work will not be delayed by hardware losses both before and after 
installation. 

1.6 MAINTENANCE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in 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. Butts and Hinges: 

 
a. Bommer Industries, Inc. 
b. Cal-Royal Products, Inc. 
c. Hager Hinge Co. 
d. Lawrence Brothers, Inc. 
e. McKinney Products Co. 
f. H. Soss & Company. 
g. Stanley Hardware, Div. Stanley Works. 
 

2. Locks: 
 

a. Arrow Lock Manufacturing Co. 
b. Best Lock Corp. 
c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp. 
d. Falcon Lock Co. 
e. Sargent Manufacturing Company. 
f. Schlage Lock, Div. Ingersoll-Rand Door Hardware Group. 
g. Yale Security Inc. 
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3. Bolts: 
 

a. Builders Brass Works Corp. 
b. Glynn-Johnson Corp. 
c. Hager Hinge Co. 
d. H. B. Ives, A Harrow Company. 
e. Quality Hardware Mfg. Co., Inc.; Div. Newman Tonks, Inc. 
f. Stanley Hardware, Div. Stanley Works. 
 

4. Exit/Panic Devices: 
 

a. Adams Rite Manufacturing Co. 
b. Arrow Lock Manufacturing Co. 
c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp. 
d. Dor-O-Matic. 
e. Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc. 
f. Precision Hardware, Inc. 
g. Reed Exit Hardware, Div. Yale Security Inc. 
h. Sargent Manufacturing Company. 
i. Von Duprin, Div. Ingersoll-Rand Door Hardware Group. 
j. Yale Security Inc. 
 

5. Overhead Closers: 
 

a. Arrow Lock Manufacturing Co. 
b. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp. 
c. Dorma Door Controls International. 
d. International Door Closers, Inc. 
e. LCN, Div. Ingersoll-Rand Door Hardware Group. 
f. Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc. 
g. Norton Door Controls, Div. Yale Security Inc. 
h. Rixson-Firemark, Div. Yale Security Inc. 
i. Sargent Manufacturing Company. 
j. Yale Security Inc. 
 

6. Door Control Devices: 
 

a. Baldwin Hardware Corp. 
b. Brookline Industries, Div. Yale Security Inc. 
c. Builders Brass Works Corp. 
d. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp. 
e. Glynn-Johnson Corp. 
f. Hager Hinge Co. 
g. H. B. Ives, A Harrow Company. 
h. Quality Hardware Mfg. Co., Inc.; Div. Newman Tonks, Inc. 
i. Triangle Brass Manufacturing Company (Trimco). 
 

7. Kick, Mop, and Armor Plates: 
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a. Baldwin Hardware Corp.
b. Brookline Industries, Div. Yale Security Inc.
c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
d. Hager Hinge Co.
e. Hiawatha, Inc.
f. H. B. Ives, A Harrow Company.
g. Triangle Brass Manufacturing Company (Trimco).

8. Door Stripping and Seals:

a. Hager Hinge Co.
b. National Guard Products, Inc.
c. Pemko Manufacturing Co., Inc.
d. Reese Enterprises, Inc.
e. Sealeze Corp.
f. Ultra Industries.
g. Zero International, Inc.

9. Thresholds:

a. Hager Hinge Co.
b. National Guard Products, Inc.
c. Pemko Manufacturing Co., Inc.
d. Reese Enterprises, Inc.
e. Sealeze Corp.
f. Zero International, Inc.

10. Automatic Drop Seals:

a. Hager Hinge Co.
b. National Guard Products, Inc.
c. Pemko Manufacturing Co., Inc.
d. Reese Enterprises, Inc.
e. Zero International, Inc.

2.2 SCHEDULED HARDWARE 

A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each
type of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.
Products are identified by using hardware designation numbers of the following:

1. Manufacturer's Product Designations:  The product designation and name of one
manufacturer are listed for each hardware type required for the purpose of
establishing minimum requirements.  Provide either the product designated or, where 
more than one manufacturer is specified under the Article "Manufacturers" in Part 2
for each hardware type, the comparable product of one of the other manufacturers
that complies with requirements.
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2.3 MATERIALS AND FABRICATION 

A. Manufacturer's Name Plate:  Do not use manufacturers' products that have manufacturer's 
name or trade name displayed in a visible location (omit removable nameplates) except in 
conjunction with required fire-rated labels and as otherwise acceptable to Architect. 

 
1. Manufacturer's identification will be permitted on rim of lock cylinders only. 

B. Base Metals:  Produce hardware units of basic metal and forming method indicated using 
manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of 
lesser (commercially recognized) quality than specified for applicable hardware units for 
finish designations indicated. 

C. Fasteners:  Provide hardware manufactured to conform to published templates, generally 
prepared for machine screw installation.  Do not provide hardware that has been prepared 
for self-tapping sheet metal screws, except as specifically indicated. 

D. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws 
except as otherwise indicated.  Finish exposed (exposed under any condition) screws to 
match hardware finish or, if exposed in surfaces of other work, to match finish of this other 
work as closely as possible including "prepared for paint" surfaces to receive painted finish. 

E. Provide concealed fasteners for hardware units that are exposed when door is closed except 
to the extent no standard units of type specified are available with concealed fasteners.  Do 
not use thru-bolts for installation where bolt head or nut on opposite face is exposed in 
other work unless their use is the only means of reinforcing the work adequately to fasten 
the hardware securely.  Where thru-bolts are used as a means of reinforcing the work, 
provide sleeves for each thru-bolt or use sex screw fasteners. 

2.4 HINGES 

A. Templates:  Except for hinges and pivots to be installed entirely (both leaves) into wood 
doors and frames, provide only template-produced units. 

B. Screws:  Provide Phillips flat-head screws complying with the following requirements: 
 

1. For metal doors and frames install machine screws into drilled and tapped holes. 
2. For wood doors and frames install wood screws. 
3. For fire-rated wood doors install #12 x 1-1/4-inch (32-mm), threaded-to-the-head 

steel wood screws. 
4. Finish screw heads to match surface of hinges or pivots. 

C. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 
 

1. Out-Swing Exterior Doors:  Nonremovable pins. 
2. Out-Swing Corridor Doors with Locks:  Nonremovable pins. 
3. Interior Doors:  Nonrising pins. 
4. Tips:  Flat button and matching plug, finished to match leaves, except where hospital 

tip (HT) indicated. 
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D. Number of Hinges:  Provide number of hinges indicated but not less than 3 hinges per door
leaf for doors 90 inches (2250 mm) or less in height and one additional hinge for each 30
inches (750 mm) of additional height.

1. Fire-Rated Doors:  Not less than 3 hinges per door leaf for doors 86 inches (2150
mm) or less in height with same rule for additional hinges.

2.5 LOCK CYLINDERS AND KEYING 

A. Existing System: Grandmasterkey the locks to the Owner's existing system, with a new
masterkey for the Project. All final cylinders will be provided by Santee Locksmith at
direction of owner.

2.6 LOCKS, LATCHES, AND BOLTS

A. Strikes:  Provide manufacturer's standard wrought box strike for each latch or lock bolt,
with curved lip extended to protect frame, finished to match hardware set, unless otherwise
indicated.

1. Provide flat lip strikes for locks with 3-piece, antifriction latchbolts as recommended
by manufacturer.

B. Lock Throw:  Provide 5/8-inch (16-mm) minimum throw of latch on pairs of doors.
Comply with UL requirements for throw of bolts and latch bolts on rated fire openings.
1. Provide 1/2-inch (13-mm) minimum throw of latch for other bored and preassembled

types of locks and 3/4-inch (19-mm) minimum throw of latch for mortise locks.
Provide 1-inch (25-mm) minimum throw for all dead bolts.

C. Flush Bolt Heads:  Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or
stainless steel with minimum 12-inch- (300-mm-) long rod for doors up to 84 inches (2100
mm) in height.  Provide longer rods as necessary for doors exceeding 84 inches (2100 mm)
in height.

2.7 CLOSERS AND DOOR CONTROL DEVICES 

A. Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer's
recommendations for size of door control unit depending on size of door, exposure to
weather, and anticipated frequency of use.

1. Where parallel arms are indicated for closers, provide closer unit one size larger than
recommended for use with standard arms.

2. Provide parallel arms for all overhead closers, except as otherwise indicated.

B. Access-Free Manual Closers:  Where manual closers are indicated for doors required to be
accessible to the physically handicapped, provide adjustable units complying with ANSI
A117.1 provisions for door opening force and delayed action closing.
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2.8 WEATHERSTRIPPING AND SEALS 

A. General:  Provide continuous weatherstripping on exterior doors and smoke, light, or sound
seals on interior doors where indicated or scheduled.  Provide noncorrosive fasteners for
exterior applications and elsewhere as indicated.

B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strip is
easily replaceable and readily available from stocks maintained by manufacturer.

C. Weatherstripping at Jambs and Heads:  Provide bumper-type resilient insert and metal
retainer strips, surface applied unless shown as mortised or semimortised.

2.9 THRESHOLDS

A. General:  Except as otherwise indicated, provide standard metal threshold unit of type, size,
and profile as shown or scheduled.

2.10 HARDWARE FINISHES 

A. Provide quality of finish, including thickness of plating or coating (if any), composition,
hardness, and other qualities complying with manufacturer's standards, but in no case less
than specified by referenced standards for the applicable units of hardware.

B. The designations used in schedules and elsewhere to indicate hardware finishes are the
industry-recognized standard commercial finishes, except as otherwise noted.

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mount hardware units at heights indicated in following applicable publications, except as
specifically indicated or required to comply with governing regulations and except as
otherwise directed by Architect.

1. Recommended Locations for Builders Hardware for Standard Steel Doors and
Frames" by the Door and Hardware Institute.

2. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush Doors."

B. Install each hardware item in compliance with the manufacturer's instructions and
recommendations.  Where cutting and fitting is required to install hardware onto or into
surfaces that are later to be painted or finished in another way, coordinate removal, storage,
and reinstallation or application of surface protection with finishing work specified in the
Division 9 Sections.  Do not install surface-mounted items until finishes have been
completed on the substrates involved.



220656 REV. 05/31/24 087100 - 9 

C. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation. 

D. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors in accordance with industry standards. 

E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic 
sealant complying with requirements specified in Division 7 Section "Joint Sealers." 

F. Weatherstripping and Seals:  Comply with manufacturer's instructions and 
recommendations to the extent installation requirements are not otherwise indicated. 

3.2 ADJUSTING, CLEANING, AND DEMONSTRATING 

A. Adjust and check each operating item of hardware and each door to ensure proper operation 
or function of every unit.  Replace units that cannot be adjusted to operate freely and 
smoothly or as intended for the application made. 

 
1. Where door hardware is installed more than one month prior to acceptance or 

occupancy of a space or area, return to the installation during the week prior to 
acceptance or occupancy and make final check and adjustment of all hardware items 
in such space or area. Clean operating items as necessary to restore proper function 
and finish of hardware and doors.  Adjust door control devices to compensate for 
final operation of heating and ventilating equipment. 

B. Clean adjacent surfaces soiled by hardware installation. 

C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and 
hardware finishes. 

D. Six-Month Adjustment:  Approximately six months after the date of Substantial 
Completion, the Installer, accompanied by representatives of the manufacturers of latchsets 
and locksets and of door control devices, and of other major hardware suppliers, shall 
return to the Project to perform the following work: 

 
1. Examine and re-adjust each item of door hardware as necessary to restore function of 

doors and hardware to comply with specified requirements. 
2. Consult with and instruct Owner's personnel in recommended additions to the 

maintenance procedures. 
3. Replace hardware items that have deteriorated or failed due to faulty design, 

materials, or installation of hardware units. 
4. Prepare a written report of current and predictable problems (of substantial nature) in 

the performance of the hardware. 

3.3 HARDWARE SCHEDULE 

A. General:  Provide hardware for each door to comply with requirements of Section "Door 
Hardware," hardware set numbers indicated in door schedule, and in the following schedule 
of hardware sets. 
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1. Hardware sets indicate quantity, item, manufacturer and product designation, size,
and finish or color, as applicable.

Heading #1 

2 Continuous Hinges   780-112 110 x 84’ CLR 
2 Locksets  8205 LNJ 26D 
2 Automatic Door Openers 
1 Gasketing   160 VA 72”x 84” EN 
1 Threshold   884V x 72”  AL 
2 Door Sweeps 102 VA x36  Alum 
2 Cylinders: (BEST)  
2 Electric Strikes  

Heading #2 

3 Hinges  AB700 4-1/2”x4-1/2” 26D 
1 Lockset (Store Room) 8206 LNJ 26D 
1 Closer 350 PSH EN 
1 Cylinder: (BEST) 

Heading #3 

3 Hinges  AB700 4-1/2” x 4-1/2” 26D 
1 Lockset (Passage)  8251 LNJ 26D 
1 Closer 350 PSH EN 
1 Door Protection Plate 8” x 34” SS 
1 Wall Bumper  

Heading #4 

3 Hinges  AB700 4-1/2”x 4-1/2” 26D 
1 Lockset (Privacy) 8265 LNJ 26D 
1 Closer 350 PSH EN 
1 Wall Bumper  

Heading #5 

3 Hinges  AB700 4-1/2”x4-1/2” 26D 
1 Lockset  8205 LNJ 26D 
1 Closer 350 PSH EN 
1 Threshold   884 V  Alum 
1 Weatherstripping 160VA 36”x84” 
1 Door Sweep  102 VA x 36  28D 
1 Electrical Strike  
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1 Cylinder: (BEST)  
 
 
 
Heading #6 
 
1 Continuous Hinge   780-112 – 110 x 84”  CLR 
1 Lockset    8205 LNJ   26D 
1 Weatherstripping    160 VA 36” x 84”  EN 
1 Threshold     884 V x 36”   AL 
1 Door Sweep    102 VA x 36   Alum 
1 Closer     350 PSH   EN  
1 Cylinder: (BEST) 
 
Heading #7 
 
6 Hinges    AB700 4-1/2”x4-1/2”  26D 
1 Lockset    8205 LNJ   26D 
1 Dummy Trim        26D 
2 Flush Bolts    FB358    26D 
 (T&B Inactive Leaf) 
2 Closers    350 PSH   EN  
1 Cylinder: (BEST) 
 
Heading #8 
 
3 Hinges    AB700 4-1/2”x4-1/2”  26D 
1 Lockset    8205 LNJ   26D 
1 Closer     350 PSH   EN  
1 Wall Bumper  
1 Cylinder: (BEST) 
 
Heading #9 
 
2 Continuous Hinges    780-112 HD x 84”  CLR 
2 Lockets    8205 LNJ   26D 
2 Closers    350 PSH   EN  
1 Cylinder: (BEST)  
 
Heading #10 
 
3 Hinges    AB700 4-1/2”x4-1/2”  26D 
1 Passage Set     8215    26D 
 
Heading #11 
 
Door Hardware: Provided by Automatic Sliding Door Supplier 
Cylinder: (BEST) 
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END OF SECTION 087100 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. Glass for exterior doors, storefront framing, glazed curtain walls. 
2. Glass for interior storefront systems. 
3. Glazing sealants and accessories. 

1.3 DEFINITIONS 

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in 
referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to 
ASTM C1036. 

C. IBC: International Building Code. 

D. Interspace: Space between lites of an insulating-glass unit. 

1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable toleran 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of the following products; 12 inches  square. 

1. Tinted glass. 
Insulating glass. 
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C. Delegated-Design Submittal: For glass indicated to comply with performance requirements and
design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.

B. Product Certificates: For glass.

C. Product Test Reports: For tinted glass, insulating glass and glazing sealants, for tests performed
by a qualified testing agency.

1. For glazing sealants, provide test reports based on testing current sealant formulations
within previous 36-month period.

D. Sample Warranties: For special warranties.

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications for Insulating-Glass Units, Low-E Coatings: A qualified
insulating-glass manufacturer who is approved by coated-glass manufacturer.

B. Installer Qualifications: A qualified installer who employs glass installers for this Project who
are certified under the National Glass Association's Certified Glass Installer Program.

C. Glass Testing Agency Qualifications: A qualified independent testing agency accredited
according to the NFRC CAP 1 Certification Agency Program.

D. Sealant Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C1021 to conduct the testing indicated.

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun, or
other causes.

B. Comply with insulating-glass manufacturer's written instructions for venting and sealing units to
avoid hermetic seal ruptures due to altitude change.

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers and when
glazing channel substrates are wet from rain, frost, condensation, or other causes.
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1. Do not install glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by sealant manufacturer or are below 40 deg F.

1.10 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to replace
coated-glass units that deteriorate within specified warranty period. Deterioration of coated
glass is defined as defects developed from normal use that are not attributed to glass breakage or
to maintaining and cleaning coated glass contrary to manufacturer's written instructions. Defects
include peeling, cracking, and other indications of deterioration in coating.

1. Warranty Period: 10 years from date of Substantial Completion.

B. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace
insulating-glass units that deteriorate within specified warranty period. Deterioration of
insulating glass is defined as failure of hermetic seal under normal use that is not attributed to
glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's written
instructions. Evidence of failure is the obstruction of vision by dust, moisture, or film on interior
surfaces of glass.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Manufacturers / Products:  Products specified herein are based on those as
manufactured by Viracon.  Provide specified products or comparable products by other listed
fabricators / manufacturers below.
1. AFG Industries.
2. Oldcastle
3. Guardian Industries
4. PPG Industries

B. Source Limitations for Glass: Obtain from single source from single manufacturer for each
glass type.

1. Obtain tinted glass from single source from single manufacturer.
2. Obtain reflective-coated glass from single source from single manufacturer.

C. Source Limitations for Glazing Accessories: Obtain from single source from single
manufacturer for each product and installation method.

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to
the following: defective manufacture, fabrication, or installation; failure of sealants or gaskets to
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remain watertight and airtight; deterioration of glazing materials; or other defects in 
construction. 

B. Delegated Design: Engage a qualified professional engineer, to design glazing. 

C. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined according to the IBC and ASTM E1300. 

1. Design Wind Pressures: As indicated on Drawings. 
2. Design Wind Pressures: Determine design wind pressures applicable to Project according 

to ASCE/SEI 7, based on heights above grade indicated on Drawings. 

3. Design Snow Loads: As indicated on Drawings. 
. 

4. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass 
deflection at design wind pressure to not more than 1/50 times the short-side length or 1 
inch , whichever is less. 

5. Differential Shading: Design glass to resist thermal stresses induced by differential 
shading within individual glass lites. 

D. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

E. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. For monolithic-glass lites, properties are based on units with lites 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. 
4. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's 

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F. 
5. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values, 

according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 
6. Visible Reflectance: Center-of-glazing values, according to NFRC 300. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 
and organizations below unless more stringent requirements are indicated. See these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications: "Glazing Manual." 
2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 
certification label of the SGCC or another certification agency acceptable to authorities having 
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jurisdiction or manufacturer. Label shall indicate manufacturer's name, type of glass, thickness, 
and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of IGCC. 

D. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies with 
performance requirements and is not less than the thickness indicated. 

1. Minimum Glass Thickness for Exterior Lites: 6 mm. 
2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with "Performance 
Requirements" Article. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Tinted Annealed Float Glass: ASTM C1036, Type I, Class 2 (tinted), Quality-Q3. 

C. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

D. Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type I, 
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as 
indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified according to ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 
2. Perimeter Spacer: Manufacturer's standard spacer material and construction. 

3. Desiccant: Molecular sieve or silica gel, or a blend of both. 

2.6 GLAZING SEALANTS 

A. General: 
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1. Compatibility: Compatible with one another and with other materials they 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 Sealant: Neutral-curing silicone glazing sealant complying with ASTM C920, Type S,
Grade NS, Class 100/50, Use NT.

2.7 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod as recommended in writing by tape and glass manufacturers for application indicated; and
complying with ASTM C1281 and AAMA 800 for products indicated below:

1. AAMA 804.3 tape, where indicated.
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous

pressure.
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous

pressure.

B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; and complying with AAMA 800 for the following types:

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with

a full bead of liquid sealant.

2.8 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing
standard, with 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:
1. Type recommended by sealant or glass manufacturer.

D. Spacers:
1. Type recommended by sealant or glass manufacturer.

E. Edge Blocks:
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1. Type recommended by sealant or glass manufacturer.

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

2.9 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face
clearances, edge and surface conditions, and bite complying with written instructions of product
manufacturer and referenced glazing publications, to comply with system performance
requirements.

1. Allow for thermal movements from ambient and surface temperature changes acting on
glass framing members and glazing components.

a. Temperature Change:[120 deg F, ambient; 180 deg F, material surfaces <Insert
temperature change.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges
with slight chamfers at junctions of edges and faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the
following:

1. Manufacturing and installation tolerances, including those for size, squareness, and
offsets at corners.

2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

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

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so
that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible
marks in the completed Work.
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3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 
Project site and legally dispose of off Project site. Damaged glass includes glass with edge 
damage or other imperfections that, when installed, could weaken glass, impair performance, or 
impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

D. 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. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of glass. 
Install correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements. 

2. Provide 1/8-inch  minimum bite of spacers on glass and use thickness equal to sealant 
width. With glazing tape, use thickness slightly less than final compressed thickness of 
tape. 

G. 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. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 
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B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to
make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover
horizontal framing joints by applying tapes to jambs, then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until right before each glazing unit is installed.

F. Apply heel bead of elastomeric sealant.

G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense
compression gaskets formed and installed to lock in place against faces of removable stops.
Start gasket applications at corners and work toward centers of openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place
with joints miter cut and bonded together at corners.

C. Installation with Drive-in Wedge Gaskets: 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.

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and
press firmly against soft compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with
sealant recommended by gasket manufacturer.

E. Install gaskets so they protrude past face of glazing stops.

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding
into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and
backings in place and in position to control depth of installed sealant relative to edge clearance
for optimum sealant performance.
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B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond
of sealant to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.7 CLEANING AND PROTECTION 

A. Immediately after installation remove nonpermanent labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction
operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry
surfaces at frequent intervals during construction, but not less than once a month, for buildup of
dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do come into contact with glass,
remove substances immediately as recommended in writing by glass manufacturer.
Remove and replace glass that cannot be cleaned without damage to coatings.

C. Remove and replace glass that is damaged during construction period.

D. Wash glass on both exposed surfaces not more than four days before date scheduled for
inspections that establish date of Substantial Completion. Wash glass as recommended in
writing by glass manufacturer.

3.8 GLASS SCHEDULE 

A. Glass Type (Interior): Clear  float glass.

1. Minimum Thickness: ¼"
2. Provide fully tempered glass where indicated.

B. Glass Type (Exterior):Low-E-coated, tinted insulating glass.

1. Overall Unit Thickness: 1 inch.
2. Outdoor Lite: Tinted fully tempered float glass.
3. Tint Color: Bronze or Gray as selected by Architect.
4. Interspace Content: Argon.
5. Indoor Lite: Clear fully tempered float glass.
6. Low-E Coating: second and third surface.

END OF SETION 088000 03/18 
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SECTION 092116 - GYPSUM BOARD ASSEMBLIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Nonload-bearing steel framing members for gypsum board assemblies.
2. Gypsum board assemblies attached to steel framing.
3. Glass-mat, water-resistant gypsum backing board installed with gypsum board

assemblies.

B. Related Sections:  The following Sections contain requirements that relate to this Section:

1. Division 5 Section "Cold-Formed Metal Framing" for load-bearing steel framing.

1.3 DEFINITIONS 

A. Gypsum Board Construction Terminology:  Refer to ASTM C 11 and GA-505 for
definitions of terms for gypsum board assemblies not defined in this Section or in other
referenced standards.

1.4 ASSEMBLY PERFORMANCE REQUIREMENTS

A. Sound Transmission Characteristics:  For gypsum board assemblies with STC ratings,
provide materials and construction identical to those of assemblies whose STC ratings were 
determined according to ASTM E 90 and classified according to ASTM E 413 by a
qualified independent testing agency.

B. Fire Resistance:  Provide gypsum board assemblies with fire-resistance ratings indicated.

1.5 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product Data for each type of product specified.
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1.6 QUALITY ASSURANCE 

A. Single-Source Responsibility for Steel Framing:  Obtain steel framing members for gypsum
board assemblies from a single manufacturer, unless otherwise indicated.

B. Single-Source Responsibility for Panel Products:  Obtain each type of gypsum board and
other panel products from a single manufacturer.

C. Single-Source Responsibility for Finishing Materials:  Obtain finishing materials from
either the same manufacturer that supplies gypsum board and other panel products or from
a manufacturer acceptable to gypsum board manufacturer.

D. Fire-Test-Response Characteristics:  Where fire-resistance-rated gypsum board assemblies
are indicated, provide gypsum board assemblies that comply with the following
requirements:

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages, containers, or bundles bearing brand name and
identification of manufacturer or supplier.

B. Store materials inside under cover and keep them dry and protected against damage from
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other
causes.  Neatly stack gypsum panels flat to prevent sagging.

1.8 PROJECT CONDITIONS

A. Environmental Conditions, General:  Establish and maintain environmental conditions for
applying and finishing gypsum board to comply with ASTM C 840 requirements or
gypsum board manufacturer's recommendations, whichever are more stringent.

B. Room Temperatures:  For nonadhesive attachment of gypsum board to framing, maintain
not less than 40 deg F (4 deg C).  For adhesive attachment and finishing of gypsum board,
maintain not less than 50 deg F (10 deg C) for 48 hours before application and continuously
after until dry.  Do not exceed 95 deg F (35 deg C) when using temporary heat sources.

C. Ventilation:  Ventilate building spaces as required to dry joint treatment materials.  Avoid
drafts during hot, dry weather to prevent finishing materials from drying too rapidly.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Steel Framing and Furring:

a. Dietrich Industries, Inc.
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b. Marino/Ware (formerly Marino Industries Corp.). 
c. National Gypsum Co.; Gold Bond Building Products Division. 
d. USG Industries 

 
2. Grid Suspension Assemblies: 

 
a. Armstrong World Industries, Inc. 
b. Chicago Metallic Corp. 
c. USG Interiors, Inc. 
d. Worthington Steel Company (formerly National Rolling Mills). 

 
3. Gypsum Board and Related Products: 
 

a. Domtar Gypsum. 
b. Georgia-Pacific Corp. 
c. National Gypsum Co.; Gold Bond Building Products Division. 
d. United States Gypsum Co. 
e. Centex American Gypsum Co.  

B. Products:  Subject to compliance with requirements, provide one of the following products 
where proprietary gypsum wallboard is indicated: 
 
1. Gyprock Fireguard C Gypsum Board; Domtar Gypsum. 
2. Firestop Type C; Georgia-Pacific Corp. 
3. Fire-Shield G; National Gypsum Co.; Gold Bond Building Products Division. 
4. SHEETROCK Brand Gypsum Panels, FIRECODE C Core; United States Gypsum 

Co. 
5. SHEETROCK Brand Gypsum Panels, ULTRACODE Core; United States Gypsum 

Co. 

2.2 STEEL FRAMING COMPONENTS FOR SUSPENDED AND FURRED CEILINGS 

A. General:  Provide components complying with ASTM C 754 for conditions indicated. 

B. Steel Studs for Furring Channels:  ASTM C 645, with flange edges of studs bent back 90 
degrees and doubled over to form 3/16-inch- (5-mm-) wide minimum lip (return), and 
complying with the following requirements for minimum thickness of base (uncoated) 
metal and for depth: 
 
1. Depth:  As indicated. 
2. Protective Coating:  ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized 

coating. 
3. Protective Coating:  ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized 

coating for framing for exterior soffits and ceiling suspension members in areas 
within 10 feet (3 m) of exterior walls. 

C. Steel Rigid Furring Channels:  ASTM C 645, hat shaped, depth of 7/8 inch (22.2 mm), and 
minimum thickness of base (uncoated) metal as follows: 
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1. Thickness:  0.0179 inch (0.45 mm), unless otherwise indicated.
2. Protective Coating:  ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized

coating.
3. Protective Coating:  ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized

coating for framing for exterior soffits and ceiling suspension members in areas
within 10 feet (3 m) of exterior walls.

2.3 STEEL FRAMING FOR WALLS AND PARTITIONS 

A. General:  Provide steel framing members complying with the following requirements:

1. Protective Coating:  ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized
coating.

2. Protective Coating:  ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized
coating for framing members attached to and within 10 feet (3 m) of exterior walls.

B. Steel Studs and Runners:  ASTM C 645, with flange edges of studs bent back 90 degrees
and doubled over to form 3/16-inch- (5-mm-) wide minimum lip (return), and complying
with the following requirements for minimum thickness of base (uncoated) metal and for
depth:

1. Thickness:  0.0179 inch (0.45 mm), unless otherwise indicated.

a. For head runner, sill runner, jamb, and cripple studs at door and other
openings.

b. In locations to receive cementitious backer units.
c. Where indicated.

2. Thickness:  As indicated.
3. Depth:  3-5/8 inches (92.1 mm), unless otherwise indicated.
4. Depth:  6 inches (152.4 mm) where indicated.
5. Depth:  1-5/8 inch (41.3 mm) where indicated.

C. Fasteners for Metal Framing:  Provide fasteners of type, material, size, corrosion resistance,
holding power, and other properties required to fasten steel framing and furring members
securely to substrates involved; complying with the recommendations of gypsum board
manufacturers for applications indicated.
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2.4 GYPSUM BOARD PRODUCTS 

A. General:  Provide gypsum board of types indicated in maximum lengths available that will
minimize end-to-end butt joints in each area indicated to receive gypsum board application.

1. Widths:  Provide gypsum board in widths of 48 inches (1219 mm).

B. Gypsum Wallboard:  ASTM C 36 and as follows:

1. Type:  Regular for vertical surfaces, unless otherwise indicated.
2. Type:  Type X where required for fire-resistance-rated assemblies.
3. Type:  Sag-resistant type for ceiling surfaces.
4. Edges:  Tapered.
5. Thickness:  5/8 inch (15.9 mm) unless otherwise indicated.

C. Exterior Gypsum Soffit Board:  ASTM C 931, with manufacturer's standard edges, of type
and thickness indicated below:

1. Type:  Regular, unless otherwise indicated.
2. Thickness:  5/8 inch (15.9 mm), unless otherwise indicated.

D. Water-Resistant Gypsum Backing Board:  ASTM C 630 and as follows:

1. Type:  Regular, unless otherwise indicated.
2. Thickness:  5/8 inch (15.9 mm), unless otherwise indicated.

2.5 CEMENTITIOUS BACKER UNITS 

A. Provide cementitious backer units complying with ANSI A118.9, of thickness and width
indicated below, and in maximum lengths available to minimize end-to-end butt joints.

1. Thickness:  Manufacturer's standard thickness, but not less than 7/16 inch (11.1 mm),
unless otherwise indicated.

2. Width:  Manufacturer's standard width, but not less than 32 inches (813 mm).
3. Width:  Manufacturer's standard width, but not less than 800 mm.

B. Products:  Subject to compliance with requirements, provide one of the following products:

1. The Original Wonderboard; Custom Building Products.
2. Wonderboard Multi+Board; Custom Building Products.
3. DomCrete Cementitious Tile-Backer Board; Domtar Gypsum.
4. Util-A-Crete Concrete Backer Board; FinPan, Inc.
5. DUROCK Cement Board; United States Gypsum Co.
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2.6 TRIM ACCESSORIES 

A. Accessories for Interior Installation:  Cornerbead, edge trim, and control joints complying
with ASTM C 1047 and requirements indicated below:

1. Material:  Formed metal or plastic, with metal complying with the following
requirement:

a. Steel sheet zinc coated by hot-dip or electrolytic process, or steel sheet coated
with aluminum or rolled zinc.

2. Shapes indicated below by reference to Fig. 1 designations in ASTM C 1047:

a. Cornerbead on outside corners, unless otherwise indicated.
b. L-bead with face flange only; face flange formed to receive joint compound.

Use L-bead where indicated.

B. Accessories for Exterior Installations:  Cornerbead, edge trim, and control joints formed
from steel sheet zinc coated by hot-dip process or rolled zinc complying with
ASTM C 1047, in shapes indicated below by reference to Fig. 1 designations in
ASTM C 1047.

1. Cornerbead on outside corners, unless otherwise indicated.
2. Edge trim complying with shape LC-bead per Fig. 1, unless otherwise indicated.

2.7 JOINT TREATMENT MATERIALS 

A. General:  Provide joint treatment materials complying with ASTM C 475 and the
recommendations of both the manufacturers of sheet products and of joint treatment
materials for each application indicated.

B. Joint Tape for Gypsum Board:  Paper reinforcing tape, unless otherwise indicated.

C. Joint Tape for Cementitious Backer Units:  As recommended by cementitious backer unit
manufacturer.

D. Drying-Type Joint Compounds for Gypsum Board:  Factory-packaged vinyl-based
products complying with the following requirements for formulation and intended use.

1. Ready-Mixed Formulation:  Factory-mixed product.

a. Taping compound formulated for embedding tape and for first coat over
fasteners and face flanges of trim accessories.

b. Topping compound formulated for fill (second) and finish (third) coats.
c. All-purpose compound formulated for both taping and topping compounds.

E. Joint Compound for Cementitious Backer Units:  Material recommended by cementitious
backer unit manufacturer.
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2.8 MISCELLANEOUS MATERIALS 

A. General:  Provide auxiliary materials for gypsum board construction that comply with 
referenced standards and recommendations of gypsum board manufacturer. 

B. Steel drill screws complying with ASTM C 1002 for the following applications: 
 
1. Fastening gypsum board to steel members less than 0.033 inch (0.84 mm) thick. 

C. Steel drill screws of size and type recommended by unit manufacturer for fastening 
cementitious backer units. 

D. Sound-Attenuation Blankets:  Unfaced mineral-fiber blanket insulation produced by 
combining mineral fibers of type described below with thermosetting resins to comply with 
ASTM C 665 for Type I (blankets without membrane facing). 

 
1. Mineral-Fiber Type:  Fibers manufactured from slag wool or rock wool. 

E. Polyethylene Vapor Retarder:  ASTM D 4397, thickness and maximum permeance rating 
as follows: 

 
1. 6 mils (0.15 mm), 0.13 perms (7.5 ng/Pa x s x sq. m). 

F. Vapor Retarder Tape:  Pressure-sensitive tape of type recommended by vapor retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

2.9 TEXTURE FINISH PRODUCTS 

A. Primer:  Of type recommended by texture finish manufacturer. 

B. Polystyrene Aggregated Finish for Ceilings:  Factory-packaged proprietary powder product 
formulated with polystyrene aggregates for mixing with water at Project site to produce 
texture indicated below by spray application, with flame-spread and smoke-developed 
ratings of not more than 25 according to ASTM E 84. 
 
1. Fine textured finish. 

C. Aggregate Finish:  Factory-packaged proprietary drying-type powder product formulated 
with aggregate for mixing with water at Project site for spray application to produce texture 
indicated below: 

 
1. Light-spatter finish. 

D. Products:  Subject to compliance with requirements, provide one of the following products: 
 

1. Polystyrene Aggregated Finish for Ceilings: 
 
a. Gyproc Ceiling Texture Spray; Domtar Gypsum. 
b. G-P Ceiling Texture--Polystyrene; Georgia-Pacific Corp. 
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c. Perfect Spray Fine; National Gypsum Co.; Gold Bond Building Products
Division.

d. Perfect Spray Medium; National Gypsum Co.; Gold Bond Building Products
Division.

e. Perfect Spray Coarse; National Gypsum Co.; Gold Bond Building Products
Division.

f. IMPERIAL QT Spray Texture Finish (Fine); United States Gypsum Co.

2. Aggregate Finish:

a. G-P Ceiling Texture--Vermiculite Medium; Georgia-Pacific Corp.
b. G-P Ceiling Texture--Vermiculite Coarse; Georgia-Pacific Corp.
c. USG Spray Texture Finish; United States Gypsum Co.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates to which gypsum board assemblies attach or abut, installed hollow
metal frames, cast-in-anchors, and structural framing, with Installer present, for compliance
with requirements for installation tolerances and other conditions affecting performance of
assemblies specified in this Section.  Do not proceed with installation until unsatisfactory
conditions have been corrected.

3.2 PREPARATION

3.3 INSTALLING STEEL FRAMING, GENERAL

A. Steel Framing Installation Standard:  Install steel framing to comply with ASTM C 754 and
with ASTM C 840 requirements that apply to framing installation.

B. Install supplementary framing, blocking, and bracing at terminations in gypsum board
assemblies to support fixtures, equipment services, heavy trim, grab bars, toilet accessories,
furnishings, or similar construction.  Comply with details indicated and with
recommendations of gypsum board manufacturer or, if none available, with United States
Gypsum Co.'s "Gypsum Construction Handbook."

C. Isolate steel framing from building structure at locations indicated to prevent transfer of
loading imposed by structural movement.  Comply with details shown on Drawings.

1. Attach jamb studs at openings to tracks using manufacturer's standard stud clip.

D. Do not bridge building control and expansion joints with steel framing or furring members.
Independently frame both sides of joints with framing or furring members as indicated.

3.4 INSTALLING STEEL FRAMING FOR WALLS AND PARTITIONS 
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A. Install runners (tracks) at floors, ceilings, and structural walls and columns where gypsum
board stud assemblies abut other construction.

1. Where studs are installed directly against exterior walls, install asphalt felt strips or
foam gaskets between studs and wall.

B. Installation Tolerances:  Install each steel framing and furring member so that fastening
surfaces do not vary more than 1/8 inch (3 mm) from the plane formed by the faces of
adjacent framing.

C. Install steel studs and furring in sizes and at spacings indicated.

1. Single-Layer Construction:  Space studs 24 inches (610 mm) o.c., unless otherwise
indicated.

2. Cementitious Backer Unit Construction:  Space studs 16 inches (406 mm) o.c.,
unless otherwise indicated.

D. Install steel studs so flanges point in the same direction and leading edge or end of each
gypsum board panel can be attached to open (unsupported) edges of stud flanges first.

E. Frame door openings to comply with GA-219, and with applicable published
recommendations of gypsum board manufacturer, unless otherwise indicated.  Attach
vertical studs at jambs with screws either directly to frames or to jamb anchor clips on door
frames; install runner track section (for cripple studs) at head and secure to jamb studs.

1. Install 2 studs at each jamb, unless otherwise indicated.

F. Frame openings other than door openings to comply with details indicated or, if none
indicated, as required for door openings.  Install framing below sills of openings to match
framing required above door heads.

G. Install thermal insulation as follows:

1. Until gypsum board is installed, hold insulation in place with 10-inch (250-mm)
staples fabricated from 0.0625-inch (1.6-mm) diameter tie wire and inserted through
slot in web of member.

H. Install polyethylene vapor retarder where indicated to comply with the following
requirements:

1. Extend vapor retarder to extremities of areas to be protected from vapor
transmission.  Secure in place with mechanical fasteners or adhesives.  Extend vapor
retarder to cover miscellaneous voids in insulated substrates, including those filled
with loose mineral-fiber insulation.

2. Seal vertical joints in vapor retarders over framing by lapping not less than 2 wall
studs.  Fasten vapor retarders to framing at top, end, and bottom edges, at perimeter
of wall openings, and at lap joints; space fasteners 16 inches (400 mm) o.c.

3. Seal joints in vapor retarders caused by pipes, conduits, electrical boxes, and similar
items penetrating vapor retarders with vapor retarder tape.
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4. Repair any tears or punctures in vapor retarder immediately before concealing it with
the installation of gypsum board or other construction.

3.5 APPLYING AND FINISHING GYPSUM BOARD, GENERAL 

A. Gypsum Board Application and Finishing Standards:  Install and finish gypsum panels to
comply with ASTM C 840 and GA-216.

B. Install sound-attenuation blankets, where indicated, prior to installing gypsum panels unless
blankets are readily installed after panels have been installed on one side.

C. Install ceiling board panels across framing to minimize the number of abutting end joints
and to avoid abutting end joints in the central area of each ceiling.  Stagger abutting end
joints of adjacent panels not less than one framing member.

D. Install gypsum panels with face side out.  Do not install imperfect, damaged, or damp
panels.  Butt panels together for a light contact at edges and ends with not more than 1/16
inch (1.5 mm) of open space between panels.  Do not force into place.

E. Locate both edge or end joints over supports, except in ceiling applications where
intermediate supports or gypsum board back-blocking is provided behind end joints.  Do
not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides
of partitions.  Avoid joints other than control joints at corners of framed openings where
possible.

F. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to
open (unsupported) edges of stud flanges first.

G. Attach gypsum panels to framing provided at openings and cutouts.

H. Space fasteners in gypsum panels according to referenced gypsum board application and
finishing standard and manufacturer's recommendations.

I. Space fasteners in panels that are tile substrates a maximum of 8 inches (203.2 mm) o.c.

3.6 GYPSUM BOARD APPLICATION METHODS

A. Single-Layer Application:  Install gypsum wallboard panels as follows:

1. On ceilings, apply gypsum panels prior to wall/partition board application to the
greatest extent possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless
otherwise indicated, and provide panel lengths that will minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate
courses of board.

B. Wall Tile Substrates:  For substrates indicated to receive thin-set ceramic tile and similar
rigid applied wall finishes, comply with the following:
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1. Install cementitious backer units to comply with ANSI A108.11 at showers, tubs, and
where indicated.

2. Install water-resistant gypsum backing board panels at toilet rooms and where
indicated. Install with 1/4-inch (6.4-mm) open space where panels abut other
construction or penetrations.

C. Exterior Soffits and Ceilings:  Apply exterior gypsum soffit board panels perpendicular to
supports, with end joints staggered 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.

3.7 INSTALLING TRIM ACCESSORIES 

A. General:  For trim accessories with back flanges, fasten to framing with the same fasteners
used to fasten gypsum board.  Otherwise, fasten trim accessories according to accessory
manufacturer's directions for type, length, and spacing of fasteners.

B. Install cornerbead at external corners.

C. Install edge trim where edge of gypsum panels would otherwise be exposed.  Provide edge
trim type with face flange formed to receive joint compound, except where other types are
indicated.

3.8 FINISHING GYPSUM BOARD ASSEMBLIES

A. General:  Treat gypsum board joints, interior angles, flanges of cornerbead, edge trim,
control joints, penetrations, fastener heads, surface defects, and elsewhere as required to
prepare gypsum board surfaces for decoration.

B. Prefill open joints, rounded or beveled edges, and damaged areas using setting-type joint
compound.

C. Apply joint tape over gypsum board joints and to flanges of trim accessories as
recommended by trim accessory manufacturer.

D. Levels of Gypsum Board Finish:  Provide the following levels of gypsum board finish per
GA-214.

1. Level 1 for ceiling plenum areas, concealed areas, and where indicated, unless a
higher level of finish is required for fire-resistance-rated assemblies and sound-rated
assemblies.

2. Level 2 where panels form substrates for tile and where indicated.
3. Level 4 for gypsum board surfaces, unless otherwise indicated.

E. Use the following joint compound combination as applicable to the finish levels specified:

1. Embedding and First Coat:  Ready-mixed, drying-type, all-purpose or taping
compound. Fill (Second) Coat:  Ready-mixed, drying-type, all-purpose or topping
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compound.  Finish (Third) Coat:  Ready-mixed, drying-type, all-purpose or topping 
compound. 

F. For Level 4 gypsum board finish, embed tape in joint compound and apply first, fill 
(second), and finish (third) coats of joint compound over joints, angles, fastener heads, and 
accessories.  Touch up and sand between coats and after last coat as needed to produce a 
surface free of visual defects and ready for decoration. 

G. Where Level 2 gypsum board finish is indicated, embed tape in joint compound and apply 
first coat of joint compound. 

H. Where Level 1 gypsum board finish is indicated, embed tape in joint compound. 

I. Finish exterior gypsum soffit board using setting-type joint compounds to prefill joints and 
embed tape, and for first, fill (second), and finish (third) coats, with the last coat being a 
sandable product.  Smooth each coat before joint compound hardens to minimize need for 
sanding.  Sand between coats and after finish coat. 
 
1. Painting exterior gypsum soffit board after finish coat has dried is specified in 

another Division 9 Section. 

J. Finish cementitious backer units to comply with unit manufacturer's directions. 

3.9 APPLYING TEXTURE FINISHES 

A. Surface Preparation and Primer:  Prepare and apply primer to gypsum panels and other 
surfaces receiving texture finishes according to texture finish manufacturer's instructions. 
Apply primer only to surfaces that are clean, dry, and smooth. 

B. Texture Finish Application:  Mix and apply finish to gypsum panels and other surfaces 
indicated to receive texture finish according to texture finish manufacturer's directions. 
Using powered spray equipment, 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 as recommended by texture finish manufacturer to prevent 
damage. 

3.10 CLEANING AND PROTECTION 

A. Promptly remove any residual joint compound from adjacent surfaces. 

B. Provide final protection and maintain conditions, in a manner acceptable to Installer, that 
ensure gypsum board assemblies are without damage or deterioration at the time of 
Substantial Completion. 

END OF SECTION 092116   
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SECTION 092813 - DUROCK INTERIOR TILE BACKER BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes tile backer boards.  Extent of tile backer board is shown on drawings,
and includes:

1. Underlayment for tiled floors and countertops.
2. Backer board for tiled walls and ceilings.

B. This Section also includes related materials including:

1. Setting and grouting materials for installation of tile to tile backer boards.
2. Acoustical sealant and sound insulation.

C. Wood framing, furring, and subfloor are specified in Division 6 Section "Rough
Carpentry."

D. Countertop base is specified in Division 6 Section "Architectural Woodwork".

E. Waterproofing for stud cavity or floor framing is specified in Division 7 Section
"Waterproofing."

F. Metal framing, gypsum drywall, and insulation are specified in Division 9 Section
"Gypsum Drywall."

1. Gypsum board base layer for installation under tile backer board is specified in this
section.

1.3 SYSTEM DESCRIPTION 

A. Performance:  Construct partition in accordance with requirements of tested and approved
designs to obtain the following:

1. Sound Rating:  Sound Transmission Class (STC) not less than 61 when tested in
accordance with ASTM E 336 and classified in accordance with ASTM E 413; USG
Test No. SA-851028.

2. Fire Rating:  2 hour minimum, ASTM E 119.  Comply with UL Design No. U443
and Council of American Building Officials (CABO) National Evaluation Service
Committee Report No. NER-259.
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B. Description:

1. Studs:  3-5/8 inches nominal, 25 gage steel studs, non-load bearing.
2. Wall Boards:  Tile backer board installed over gypsum board base layer, both sides

of partition.

a. Where tile finish is not required on both sides of a partition, omit tile backer
board from un-tiled side and provide a double layer of gypsum board as
specified in Division 9 Section "Gypsum Drywall".

3. Sound Insulation:  3 inches thick.

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's data for each type of component and system
specified, including performance ratings, details of construction, materials, and installation
instructions.

B. Test Reports:  Submit test reports from qualified testing laboratories indicating compliance
with fire and sound resistance requirements.

C. Samples:  Submit 5-1/2 inches x 8 inches sample of tile backer board.

D. Samples for Initial Selection Purposes:  Submit samples of grout showing full range of
colors available.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in their original unopened packages, containers, or bundles bearing brand
name and identification of manufacturer or supplier.

B. Store materials under cover and in manner to keep them dry, protected from weather, direct
sunlight, surface contamination, corrosion and damage from construction traffic and other
causes. Protect tile setting and grouting materials from freezing.  Neatly stack tile backer
boards to prevent sagging; stack flat, on continuous surface, and without skids.

C. Handle tile backer boards to prevent damage to edges, ends or surfaces.  Remove damaged
or deteriorated materials from site.

1.6 PROJECT CONDITIONS 

A. Cold Weather Protection:  When ambient outdoor temperatures are below 55 deg F (13 deg
C), maintain continuous, uniform, building temperatures of not less than 55 deg F (13 deg
C) for a minimum period of 48 hours prior to, during, and following tile backer board and
tile installation.

B. Conditioning:  Store tile backer board in spaces where it is to be installed for 48 hours prior
to installation.
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C. Ventilation:  Ventilate building spaces as required to remove excess moisture.

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Subject to compliance with requirements, provide products manufactured or supplied by
United States Gypsum Company (USG), unless otherwise indicated.

2.2 MATERIALS

A. Tile Backer Board:  DUROCK Interior Tile Backer Board; aggregated portland cement
board with vinyl-coated, woven glass-fiber mesh embedded in back and front surfaces.

1. Thickness:  1/2 inch minimum.
2. Size:   3 feet wide; 4, 5, or 6 feet long.
3. Faces:  Smooth on one side, textured on other side.
4. Edges:  Formed smooth edges; square cut ends.
5. Weight: 3 pounds per square foot.
6. Flexural Strength:  750 psi minimum per ASTM C 947.
7. Water Absorption:  10% by weight max., 24 hr. per ASTM C 948.
8. Compressive Strength:  1400 psi minimum with 1 inch diameter disk per ASTM D

2394.
9. Nail Pull Resistance:  125 lbs. minimum per ASTM C 473.
10. Flame Spread, Smoke Developed:  5, 0 per ASTM E 84.

B. Joint Reinforcement:  DUROCK Type P glass-fiber tape, vinyl coated, open-weave tape; 2
inches wide; pressure-sensitive.

C. Gypsum Board Base Layer:  1/2 inch USG SHEETROCK Brand FIRECODE "C" gypsum
panels.

D. Gypsum Board Base Layer:  Specified in Division 9 Section "Gypsum Drywall".  Provide
type required by specified performance requirements.

E. Fasteners:  Self-drilling screws with CLIMASEAL corrosion resistant finish.

1. For 25 to 22-Gage Steel Framing and Wood Framing:  Provide Type S screws with
Hi-Lo thread.

2. For 20 to 14-Gage Steel Framing:  Provide S-12 screws.
3. At Tile Backer Board:  DUROCK screws with flat wafer head capable of being

driven flush to surface of tile backer board; 1 inch long.

a. When tile backer board is installed over gypsum board base layer, screws shall
be 1-5/8 inches long.

4. At Gypsum Board:  USG bugle head drywall screws, 1 inch long.
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F. Acoustical Sealant:  USG Acoustical Sealant.  Sealant shall be type used in sound
attenuation and fire resistance tests and shall remain resilient for life of installation.

G. Sound Insulation:  THERMAFIBER Sound Attenuation Fire Blankets (SAFB); unfaced,
semi-rigid spun mineral fiber mat, 2.5 pcf minimum density, 2000 deg F meltpoint; 16
inches x 48 inches x thickness indicated; ASTM C 665, Type 1.

H. Sound Insulation:  THERMAFIBER Sound Attenuation Fire Blankets (SAFB) as specified
in Division 9 Section "Gypsum Drywall".

I. Water Barrier:  Vapor permeable membrane, 15 lb. asphalt felt or TYVEK building paper
by E.I. du Pont de Nemours & Company.

J. Tile Setting Materials:

1. Organic Adhesives:  ANSI A136.1, Type I.  Provide one of following:

a. DUROCK Ceramic Tile Mastic.
b. DURABOND D-2001 Multi-Purpose Ceramic Tile Mastic.

2. Dry-set Mortar:  ANSI A118.1.  Provide one of following:

a. DUROCK Latex Fortified Mortar.
b. DURABOND D-40 Latex Fortified Mortar.
c. DURABOND D-50 Thin Set Mortar.

3. Latex-Portland Cement Mortar:  ANSI A118.4.  Provide one of the following:

a. DURABOND D-30 Marble and Granite Mortar.
b. DURABOND D-50 Sanded Ceramic Tile Thin-Set Mortar mixed with

DURABOND D-L16 Acrylic Latex Additive.

4. Modified Epoxy Emulsion Mortar:  ANSI A118.8; DURABOND D-L19
CERAMIPOXY Tile Setting Mortar.

K. Grout:  Provide in colors selected by Architect/Engineer from manufacturer's standard
colors.

1. Dry-Set Grout:  ANSI A118.6; DURABOND C-150 Commercial Dri-Set Grout
mixed with D-L16 Acrylic Latex Additive or D-L26 Grout Additive.

2. Acid Resistant Colored Floor Grout:  ANSI A118.6; DURABOND AR-20 Acid
Resistant Colored Floor Grout mixed with D-L16 Acrylic Latex Additive or D-L26
Grout Additive.

L. Finishes for Un-Tiled Surfaces:

1. Tile Backer Board Sealer:  DURABOND Type I Adhesive, thin four parts adhesive
with one part water.

2. Joint Tape:  USG PERF-A-TAPE reinforcing tape.
3. Joint Compound:  DURABOND Joint Compound.
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4. Finishing Compound:  USG Ready-Mixed Joint Compound.
5. Corner Bead:  USG DUR-A-BEAD No. 103 or No. 800, galvanized steel corner

reinforcement, 1-1/4 inches x 1-1/4 inches.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and framing for compliance with requirements and conditions affecting
work of this Section.  Do not proceed with installation until piping, waterproofing, and
other in-wall work has been installed and accepted by Architect/Engineer and
unsatisfactory conditions have been corrected.

B. Examine adjacent construction for conditions which could contribute to loss of sound
attenuation.

3.2 GENERAL

A. Comply with manufacturer's printed installation instructions applicable to products and
applications indicated, except when more stringent requirements apply.

B. Conform to construction requirements of tested assemblies used to demonstrate required
sound attenuation and fire resistance.

C. Before installation, cut tile backer boards to required sizes, make necessary cut-outs for
penetrations, and grind or drill to provide relief at bolts and screw heads which project
beyond face of substrate.

D. Control Joints:  Do not install tile backer board continuously through building movement
and control joints or where control joints are required in ceramic tile.

E. Sound Insulation:  Fiction fit insulation blankets between framing. Butt blanket ends and
fill all voids.

F. Sound Insulation:  Install as specified in Division 9 Section "Gypsum Drywall".

G. Acoustical Sealant:  Completely seal around perimeter of and penetrations through sound
rated partitions.

3.3 FLOORS AND COUNTERTOPS

A. Subfloor:  Install tile backer board over plywood subfloor. Subfloor shall be installed in
accordance with tile backer board manufacturer's requirements and as specified in Division
6 Section "Rough Carpentry".

B. Place tile backer boards with joints staggered from substrate joints.  Fit ends and edges
closely but not forced together.
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C. Laminate tile backer boards to substrate with organic adhesive, dry set mortar, or 
latex-portland cement mortar applied with a 1/4 inch notched trowel. 

D. Screw tile backer boards to substrate 8 inches o.c. in both directions. 

E. Fill joints between tile backer boards with adhesive or mortar used to set tile. 

3.4 PARTITIONS AND CEILINGS 

A. Framing:  Install over framing type indicated on drawings.  Install blocking to support tub 
and other plumbing fixtures, and to receive soap dishes, grab bars, towel racks and other 
accessories and hardware. 

B. Gypsum Board Base Layer:  Install base layer; screw to framing 24 inches o.c. 

C. Water Barrier:  Install over gypsum board base layer at tubs, showers, and other wet areas 
and where indicated.  Lap joints to shed water towards face of partition.  Bottom edge shall 
overhang lip of tub, shower pan, or shower receptor. 

D. Apply tile backer boards to framing with long dimension parallel to or across framing. Fit 
ends and edges closely but not forced together.  Center end or edge joints on framing and 
stagger joints in adjacent rows. 

E. Fasten tile backer board to framing.  Locate screws at least 3/8 inch from edge of board and 
as follows: 
 
1. Walls - Steel Framing 25 to 22-Gage:  6 inches o.c. 
2. Walls - Steel Framing 20 to 14-Gage:  8 inches o.c. 
3. Ceiling:  6 inches o.c. 

3.5 JOINT TREATMENT 

A. Tiled Surfaces:  Apply joint reinforcing over joints and corners. Embed with mortar or 
adhesive used to set tile. 

B. Un-Tiled Exposed or Painted Surfaces:  Install tile backer board with smooth side exposed. 
 Seal tile backer board with tile backer board sealer.  Apply tape over joints. Embed joint 
tape and treat fasteners with joint compound.  Flat trowel a skim coat of joint compound 
over tile backer board to fill voids.  Sand to provide a smooth surface except where a 
textured finish is indicated.  Finish joints with at least two coats of finishing compound.  
Install corner beads at outside corners. 

 
 
 
END OF SECTION 9/28 
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SECTION 093013 - CERAMIC TILE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Porcelain wall tile.
2. Stone thresholds.
3. Metal edge strips and accessories installed as part of tile installations.

1.3 DEFINITIONS 

A. Module Size:  Actual tile size (minor facial dimension as measured per ASTM C 499)
plus joint width indicated.

B. Facial Dimension:  Actual tile size (minor facial dimension as measured per
ASTM C 499).

C. Facial Dimension:  Nominal tile size as defined in ANSI A137.1.

1.4 SUBMITTALS

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

B. Samples for Initial Selection:  For each type of tile and grout indicated.  Include
Samples of accessories involving color selection.

1.5 QUALITY ASSURANCE

A. Source Limitations for Tile:  Obtain all tile of same type and color or finish from one
source or producer.

1. Obtain tile from same production run and of consistent quality in appearance and
physical properties for each contiguous area.

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform
quality for each mortar, adhesive, and grout component from a single manufacturer and
each aggregate from one source or producer.
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and
labels intact until time of use.  Comply with requirement in ANSI A137.1 for labeling
sealed tile packages.

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry
location.

C. Store aggregates where grading and other required characteristics can be maintained
and contamination avoided.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install tile until construction in spaces is complete
and ambient temperature and humidity conditions are maintained at the levels indicated
in referenced standards and manufacturer's written instructions.

1.8 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 3 percent of

amount installed, for each type, composition, color, pattern, and size indicated.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the
following.

1. Daltile; Div. of Dal-Tile International Inc.

B. Basis-of-Design Product:  The design for each tile type is based on the product named.
Subject to compliance with requirements, provide either the named product or a
comparable product by one of the other manufacturers specified.

2.2          TILE PRODUCTS

A. Wall tile as follows:

1. Composition:  Porcelain.
2. Facial Dimensions: 12” x 24” wall tile
3. Thickness: 5/16 inch (9.5 mm).
4. Basis of Design Product:  Daltile “Articulo” series.
5. Color to be selected from manufacturers’ standard.
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B. Floor tile as follows: 
 
1. Composition: Porcelain 
2. Facial Dimensions:  6” x 36” 
3. Thickness: 5/16 inch 
4. Basis of Design Product: Daltile “Saddlebrook” series 
5. Color to be selected from manufacturer’s line. 

2.2 SETTING AND GROUTING MATERIALS  

A. Available Manufacturers: 
1. DAP, Inc. 
2. Mapei Corporation. 
3. Bostik 
4. Southern Grouts & Mortars, Inc. 
5. Summitville Tiles, Inc. 
6. TEC Specialty Products Inc 
7. Starguartz Industries, Inc. 

B. Water-Cleanable, Tile-Setting Epoxy Adhesive:  ANSI A118.3. 

C. Dryset Portland Cement Mortar (Thin Set):  ANSI A118. 
1. For all wall applications, provide non-sagging mortar that complies with 

Paragraph C-4.6.1 in addition to the other requirements in ANSI A118.1. 

D. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4, consisting of the following:  
1. Prepackaged dry-mortar mix containing dry, re-dispersible, ethylene vinyl acetate 

additive to which only water must be added at Project site. 

E. Polyurethane based grout for porcelain tile flooring: 
1. “Quartz-Lock” grout by Starquartz. 
2. Color to be chosen from manufacturer’s standards by Architect. 

2.3 SETTING AND GROUTING MATERIALS 

A. Available Manufacturers: 
1. DAP, Inc. 
2. Mapei Corporation 
3. Bostik 
4. Southern Grouts & Mortars, Inc. 
5. Summitville Tiles, Inc. 
6. TEC Specialty Products, Inc. 
7. Starguartz Industries, Inc. 

B. Water-Cleanable, Tile-Setting Epoxy Adhesive:  ANSI A118.3. 
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C. Dryset Portland Cement Mortar (Thin Set):  ANSI A118.1
1. For wall applications, provide nonsagging mortar that complies with Paragraph C-

4.6.1 in addition to the other requirements in ANSI A118.1.

D. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4, consisting of the following:
1. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl acetate

additive to which only water must be added at Project site.

E. Water based urethane for grout ceramic wall tile.
1. “TruColor Premixed Grout” by Bostik.
2. Color to be chosen from manufacturer’s standards by Architect.
3. Chemical resistant grout.

2.4 ELASTOMERIC SEALANTS 

A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants of
base polymer and characteristics indicated that comply with applicable requirements in
Division 7 Section "Joint Sealants."

B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining
sealed joints, unless otherwise indicated.

C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS;
Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O;
formulated with fungicide, intended for sealing interior ceramic tile joints and other
nonporous substrates that are subject to in-service exposures of high humidity and
extreme temperatures.

1. Available Products:

a. Dow Corning Corporation; Dow Corning 786.
b. GE Silicones; Sanitary 1700.
c. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
d. Tremco, Inc.; Tremsil 600 White.

2.5 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, Portland
cement-based formulatio0n provided or approved by manufacturer of tile-setting
materials for installations indicated.

B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness,
metallic or combination of metal and PVC or neoprene base, designed specifically for
flooring applications, wainscot and base caps, white zinc alloy exposed-edge material.

C. Temporary Protective Coating:  Either product indicated below that is formulated to
protect exposed surfaces of tile against adherence of mortar and grout; compatible with
tile, mortar, and grout products; and easily removable after grouting is completed
without damaging grout or tile.
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1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent
oil with a melting point of 120 to 140 deg F per ASTM D 87.

2. Grout release in form of manufacturer's standard proprietary liquid coating that is
specially formulated and recommended for use as temporary protective coating
for tile.

D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming
tile and grout surfaces, specifically approved for materials and installations indicated by
tile and grout manufacturers.

E. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints that does
not change color or appearance of grout.

1. Available Products:
a. Mapei Corporation.
b. Custom Building Products; Grout and Tile Sealer.
c. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer.
d. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile

Sealer.
e. TEC Specialty Products Inc.; TA –257 Silicone Grout Sealer.

2. Not to be used with “TruColor Premixed Grout” by Bostik or “Quartz-Lock” by
Starquartz. 

2.6 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout
manufacturers' written instructions.

B. Add materials, water, and additives in accurate proportions.

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing
time, and other procedures to produce mortars and grouts of uniform quality with
optimum performance characteristics for installations indicated.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer
present, for compliance with requirements for installation tolerances and other
conditions affecting performance of installed tile.

1. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films,
and curing compounds; and within flatness tolerances required by referenced
ANSI A108 Series of tile installation standards for installations indicated.

2. Verify that installation of grounds, anchors, recessed frames, electrical and
mechanical units of work, and similar items located in or behind tile has been
completed before installing tile.
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3. Verify that joints and cracks in tile substrates are coordinated with tile joint
locations; if not coordinated, adjust joint locations in consultation with Architect.

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

3.2 PREPARATION

A. Remove coatings, including curing compounds and other substances that contain soap,
wax, oil, or silicone, that are incompatible with tile-setting materials.

B. Provide concrete substrates for tile floors installed with thin-set mortar that comply with
flatness tolerances specified in referenced ANSI A108 Series of tile installation
standards.

1. Fill cracks, holes, and depressions with trowelable leveling and patching
compound according to tile-setting material manufacturer's written instructions.
Use product specifically recommended by tile-setting material manufacturer.

2. Remove protrusions, bumps, and ridges by sanding or grinding.

C. Blending:  For tile exhibiting color variations within ranges selected during Sample
submittals, verify that tile has been factory blended and packaged so tile units taken
from one package show same range of colors as those taken from other packages and
match approved Samples.  If not factory blended, either return to manufacturer or blend
tiles at Project site before installing.

D. Field-Applied Temporary Protective Coating:  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.

3.3 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.  Carefully grind cut edges of tile abutting trim, finish, or built-
in items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures,
and other penetrations so plates, collars, or covers overlap tile.
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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.

1. For tile mounted in sheets, make joints between tile sheets same width as joints
within tile sheets so joints between sheets are not apparent in finished work.

F. Grout tile to comply with requirements of the following tile installation standards:

1. For ceramic tile grouts (sand-Portland cement; dry-set, commercial Portland
cement; and latex-Portland cement grouts), comply with ANSI A108.10.

3.4 WALL TILE INSTALLATION 

A. Install types of tile designated for wall installations to comply with requirements in the
Wall Tile Installation Schedule, including those referencing TCA installation methods
and ANSI setting-bed standards.

3.5 CLEANING AND PROTECTING

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so
they are free of foreign matter.

1. Remove grout residue from tile as soon as possible.
2. Clean grout smears and haze from tile according to tile and grout manufacturer's

written instructions, but no sooner than 10 days after installation.  Use only
cleaners recommended by tile and grout manufacturers and only after determining
that cleaners are safe to use by testing on samples of tile and other surfaces to be
cleaned.  Protect metal surfaces and plumbing fixtures from effects of cleaning.
Flush surfaces with clean water before and after cleaning.

3. Remove temporary protective coating by method recommended by coating
manufacturer that is acceptable to tile and grout manufacturer.  Trap and remove
coating to prevent it from clogging drains.

B. When recommended by tile manufacturer, apply coat of neutral protective cleaner to
completed tile walls and floors.  Protect installed tile work with kraft paper or other
heavy covering during construction period to prevent staining, damage, and wear.

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is
completed.

D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile
surfaces.

END OF SECTION 093013 
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SECTION 095100 - ACOUSTICAL CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

1.2 SUMMARY

A. Extent of each type of acoustical ceiling is shown and scheduled on drawings.

B. Types of acoustical ceilings specified in this section include the following:

1. Acoustical panel ceilings, exposed suspension.
2. Acoustical panel ceilings, exposed suspension (fire rated).

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data for each type of acoustical ceiling unit
and suspension system required.

B. Samples for Initial Selection Purposes:  Submit manufacturers' standard size samples of
acoustical units, but not less than 6" square, and of exposed ceiling suspension members
including wall and special moldings.  Provide samples showing full range of colors,
textures and patterns available for each type of

C. Certificates:  Submit certificates from manufacturers of acoustical ceiling units and
suspension systems attesting that their products comply with specification requirements
component required.

1.4 QUALITY ASSURANCE

A. Fire Performance Characteristics:  Provide acoustical ceiling components that are identical
to those tested for the following fire performance characteristics, according to ASTM test
method indicated, by UL or other testing and inspecting agency acceptable to authorities
having jurisdiction.  Identify acoustical ceiling components with appropriate marking of
applicable testing and inspecting agency.

1. Surface Burning Characteristics:  As follows, tested per ASTM E 84.

a. Flame Spread:  25 or less.
b. Smoke Developed:  50 or less.

B. Coordination of Work:  Coordinate layout and installation of acoustical ceiling units and
suspension system components with other work supported by, or penetrating through,
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ceilings, including light fixtures, HVAC equipment, fire-suppression system components 
(if any), and partition system (if any). 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver acoustical ceiling units to project site in original, unopened packages and store
them in a fully enclosed space where they will be protected against damage from moisture,
direct sunlight, surface contamination or other causes.

B. Before installing acoustical ceiling units, permit them to reach room temperature and a
stabilized moisture content.

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaging units in any
way.

1.6 PROJECT CONDITIONS

A. Space Enclosure:  Do not install interior acoustical ceilings until space is enclosed and
weatherproof, wet-work in space is completed and nominally dry, work above ceilings is
complete, and ambient conditions of temperature and humidity will be continuously
maintained at values near those indicated for final occupancy.

1.7 EXTRA MATERIALS

A. Deliver extra materials to Owner.  Furnish extra materials described below matching
products installed, packaged with protective covering for storage and identified with
appropriate labels.

1. Acoustical Ceiling Units:  Furnish quantity of full size units equal to 2.0% of amount
installed.

2. Exposed Suspension System Components:  Furnish quantity of each exposed
component equal to 2.0% of amount installed.

PART 2 - PRODUCTS 

2.1 ACOUSTICAL CEILING UNITS, GENERAL 

A. Standard for Acoustical Ceiling Units:  Provide manufacturer's standard units of
configuration indicated which are prepared for mounting method designated and which
comply with FS SS-S-118 requirements, including those indicated by reference to type,
form, pattern, grade (NRC or NIC' as applicable), light reflectance coefficient (LR), edge
detail, and joint detail (if any).

1. Mounting Method for Measuring NRC:  No.  7 (mechanically mounted on special
metal support), FS SS-S-118; or Type E-400 mounting as per ASTM E 795.
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B. Sound Attenuation Performance:  Provide acoustical ceiling units with ratings for ceiling
sound transmission class (STC) of range indicated as determined according to AMA 1-II
"Ceiling Sound Transmission Test by Two-Room Method" with ceilings continuous at
partitions and supported by a metal suspension system of type appropriate for ceiling unit
of configuration indicated (concealed for tile, exposed for panels).

C. Colors, Textures, and Patterns:  Provide products to match appearance characteristics
indicated or, if not otherwise indicated, as selected by Engineer from manufacturer's
standard colors, surface textures, and patterns available for acoustical ceiling units and
exposed metal suspension system members of quality designated.

2.2 ACOUSTICAL PANELS

A. Mineral Composition Panels - Nodulated, Cast or Molded; with Standard Washable Painted
Finish:  Provide Type III, Form 1 units per FS SS-S-118 and complying with the following
requirements:

1. Fissured Pattern:  Manufacturer's standard fissured design other panel characteristics
as follows:

a. Designation per FS SS-S-118:  Pattern "d".
b. Color/Light Reflectance:  White/LR 1 (75% and over).
c. Grade:  NRC 65.
d. STC Range:  30-34.
e. Edge Detail:  Square.
f. Size:  24" x 48" x 5/8".
g. Fire Rated: (One Hour) see Room Finish Schedule for locations.

2.3 METAL SUSPENSION SYSTEMS, GENERAL 

A. Standard for Metal Suspension Systems:  Provide metal suspension systems of type,
structural classification and finish indicated which comply with applicable ASTM C 635
requirements.

B. Finishes and Colors:  Provide manufacturer's standard factory- applied finish for type of
system indicated.  For exposed suspension members and accessories with painted finish,
provide color indicated or, if not otherwise indicated, as selected by Engineer from
manufacturer's full range of standard colors.

C. Attachment Devices:  Size for 5 times design load indicated in ASTM C 635, Table 1,
Direct Hung.

D. Hanger Wire:  Galvanized carbon steel wire, ASTM A 641, soft temper, prestretched, Class
1 coating, sized so that 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 12 gage.

E. Edge Moldings and Trim:  Metal or extruded plastic of types and profiles indicated or, if
not indicated, provide manufacturer's standard molding for edges and penetrations of
ceiling which fits with type of edge detail and suspension system indicated.
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1. For circular penetrations of ceiling, provide edge moldings fabricated to diameter
required to fit penetration exactly.

F. Hold-Down Clips for Non-Fire-Rated Ceilings:  For interior ceilings composed of lay-in
panels weighing less than 1 lb. per sq. ft., provide hold-down clips spaced 2'-0" o.c. on all
cross tees.

2.4 EXPOSED METAL DIRECT-HUNG SUSPENSION SYSTEMS

A. Non-Fire-Resistance-Rated Single Web Steel Suspension System:  Manufacturer's standard
system roll-formed from prefinished cold-rolled steel sheet with 15/16" wide exposed faces
on flanges of structural members; other characteristics as follows:

1. Structural Classification:  Intermediate-Duty System.
2. Finish:  Painted, match color of acoustical unit.

B. Manufacturers:  Subject to compliance with requirements, provide products of one of the
following:

1. Manufacturers of Non-Fire-Resistance-Rated Single Web Steel Suspension Systems:

a. Chicago Metallic Corporation.
b. Donn Corporation.
c. Eastern Products Div., Armstrong World Industries, Inc.

2. Manufacturers of Fire-Resistance-Rated Single Web Steel Suspension Systems:

a. Chicago Metallic Corporation.
b. Donn Corporation.
c. Eastern Products Div., Armstrong World Industries, Inc.

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordination:  Furnish layouts for inserts, clips, or other supports required to be installed
by other trades for support of acoustical ceilings.

B. Measure each ceiling area and establish layout of acoustical units to balance border widths
at opposite edges of each ceiling.  Avoid use of less-than-half width units at borders, and
comply with reflected ceiling plans wherever possible.
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3.2 INSTALLATION 

A. General:  Install materials in accordance with manufacturer's printed instructions, and to
comply with governing regulations, fire-resistance rating requirements as indicated, and
CISCA standards applicable to work.

B. Arrange acoustical units and orient directionally-patterned units (if any) in manner shown
by reflected ceiling plans.

1. Install tile with pattern running in one direction.

C. Install suspension systems to comply with ASTM C 636, with hangers supported only from
building structural members.  Locate hangers not less than 6" from each end and spaced
4'-0" along each carrying channel or direct-hung runner, unless otherwise indicated,
leveling to tolerance of 1/8" in 12'-0".

1. Secure wire hangers by looping and wire-tying, either directly to structures or to
inserts, eye-screws, or other devices which are secure and appropriate for substrate,
and which will not deteriorate or fail with age or elevated temperatures.

2. Install hangers plumb and free from contact with insulation or other objects within
ceiling plenum which are not part of supporting structural or ceiling suspension
system.  Splay hangers only where required to miss obstructions and offset resulting
horizontal force by bracing, countersplaying or other equally effective means.

D. Install edge moldings of type indicated at perimeter of acoustical ceiling area and at
locations where necessary to conceal edges of acoustical units.

1. Screw-attach moldings to substrate at intervals not over 16" o.c. and not more than 3"
from ends, leveling with ceiling suspension system to tolerance of 1/8" in 12'-0".
Miter corners accurately and connect securely.

E. Install acoustical panels in coordination with suspension system, with edges concealed by
support of suspension members.  Scribe and cut panels to fit accurately at borders and at
penetrations.

1. Install hold-down clips in areas indicated, and in areas where required by governing
regulations or for fire-resistance ratings; space as recommended by panel
manufacturer, unless otherwise indicated or required.

3.3 CLEANING 

A. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and
suspension members; comply with manufacturer's instructions for cleaning and touch-up of
minor finish damage. Remove and replace work which cannot be successfully cleaned and
repaired to permanently eliminate evidence of damage.

END OF SECTION 095100  
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY

A. Section Includes:

1. Thermoset-rubber base.
2. Thermoplastic-rubber base.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials[, from the same product run,] that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

1. Furnish not less than 10 linear feet (3 linear m) for every 500 linear feet (150
linear m) or fraction thereof, of each type, color, pattern, and size of resilient
product installed.

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the
weather, with ambient temperatures maintained within range recommended by
manufacturer, but not less than 50 deg. F (10 deg. C) or more than 90 deg. F (32
deg. C).

1.6 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not
less than 70 deg. F (21 deg. C) 95 deg. F (35 deg. C), in spaces to receive resilient
products during the following periods:

1. 48 hours before installation.

B. Install resilient products after other finishing operations, including painting, have been
completed.
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PART 2 - PRODUCTS 

2.1 THERMOSET-RUBBER BASE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1. Flexco
2. Johnsonite; ATarkett Company
3. Roppe Corporation, USA

B. Product Standard: ASTM F1861, Type TS (rubber, vulcanized thermoset), Group I
(solid, homogeneous).

1. Style and Location:
a. Style B, Cove

C. 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. Colors: As indicated by manufacturer's designations.

2.2 THERMOPLASTIC-RUBBER BASE

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1. Armstrong World Industries, Inc.
2. Flexco
3. Johnsonite: A Tarkett Company
4. Roppe Corporation, USA

B. Product Standard: ASTM F1861, Type TP (rubber, thermoplastic).

1. Group: I (solid, homogeneous)
2. Style and Location:

C. 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.
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G. Inside Corners: Preformed.

H. Colors: As indicated by manufacturer's designations.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements
specified in other Sections and that substrates are free of cracks, ridges,
depressions, scale, and foreign deposits that might interfere with adhesion of
resilient products.

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

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 practical without gaps at seams and with tops
of adjacent pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of
resilient base with manufacturer's recommended adhesive filler material.

G. Preformed Corners: Install preformed corners before installing straight pieces.

3.3 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient
products.
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B. Perform the following operations immediately after completing resilient-product
installation:

1. Remove adhesive and other blemishes from surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
3. Damp-mop horizontal surfaces to remove marks and soil.

END OF SECTION 096513 
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SECTION 096519AIA - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:

1. Luxury solid vinyl floor tile.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

B. Shop Drawings: For each type of resilient floor tile.

1. Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in
furniture, cabinets, and cutouts.

C. Samples for Verification: Full-size units of each color and pattern of floor tile required.

1. For heat-welding bead, manufacturer's standard-size Samples, but not less than 9 inches
long, of each color required.

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of floor tile to include in maintenance manuals.

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.
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1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color,
and pattern of floor tile installed.

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in
techniques required by manufacturer for floor tile installation and seaming method indicated.

1. Engage an installer who employs workers for this project who are trained or certified by
floor tile manufacturer for installation techniques required.

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less
than 50 deg. F (10 deg. C) or more than 90 deg. F (32 deg. C).  Store floor tiles on flat surfaces.

1.9 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg. F (21 deg. C) or more than 95 deg. F (35 deg.  C) in spaces to receive floor tile during
the following periods:

1. 48-hours before installation.
2. During installation.
3. 48-hours after installation.

B. After installation and until Substantial Completion, maintain ambient temperatures within
range recommended by manufacturer, but not less than 55 deg. F (13 deg.  C) or more than 95
deg. F (35 deg. C).

C. Close spaces to traffic during floor tile installation.

D. Close spaces to traffic for 48 hours after floor tile installation.

E. Install floor tile after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing identical
products according to ASTM E648 or NFPA 253 by a qualified testing agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.
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2.2 SOLID VINYL FLOOR TILE 

A. Basis of Design:  Armstrong Flooring, Inc.

B. Provide Parallel Collection - 20 mil wear layer Luxury Solid Vinyl Tile Flooring.

1. Description:  A layered construction consisting of a tough, clear, vinyl wear layer
protecting a high-fedility print layer on a solid vinyl backing.  Protected by a UV-cured
polyurethane finish, the wear surface is embossed with different textures to enhance each
of the printed visuals.  Colors are insoluble in water and resistant to cleaning agents and
lights.

2. Luxury Solid Vinyl Tile shall conform to the requirements of ASTM F1700, “Standard
Specification for Solid Vinyl Tile”, Class III, Type B – Embossed Surface.

3. Pattern and Color:  In color selected from the range currently available from Armstrong
World Industries, Inc.

4. Size:  36-inches x 6-inches.

5. Wear layer thickness:  0.020 inches (0.5 mm)

6. Thickness:  0.100 inches (2.5 mm).

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or
blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer
for applications indicated.

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit
floor tile and substrate conditions indicated.

C. Floor Polish: Provide protective, liquid floor-polish products recommended by floor tile
manufacturer.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified
in other sections and that substrates are free of cracks, ridges, depressions, scale, and
foreign deposits that might interfere with adhesion of floor tile.

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

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F710. 

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 floor 
tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. 
Proceed with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 10 pH. 

4. Moisture Testing:  Perform tests so that each test area does not exceed 200 sq. ft.  
ASTM F1869 (anhydrous calcium chloride test) and ASTM F2170 (relative humidity 
test) both recommend one test per 1000 sq. ft. (304.8 sq. m), but no fewer than three tests 
per test area. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. 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. Relative Humidity Test: Using in-situ probes, ASTM F2170. 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; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until materials are the same temperature as space where they are to be 
installed. 
1. At least 48 hours in advance of installation, move resilient floor tile and installation  
 materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
floor tile. 

3.3 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. 
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1. Lay tiles with grain running in one direction.

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent
fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles
to center of door openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting
by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking
device.

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers,
and similar items in installation areas. Maintain overall continuity of color and pattern between
pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to substrates that
abut covers and to cover perimeters.

H. Adhere floor tiles 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.

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile.

B. Perform the following operations immediately after completing floor tile installation:

1. Remove adhesive and other blemishes from surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.

C. Protect floor tile from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

D. Floor Polish: Remove soil, adhesive, and blemishes from floor tile surfaces before applying
liquid floor polish.

1. Apply two coats.

E. Cover floor tile until Substantial Completion.

END OF SECTION 096519AIA 03/16 
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SECTION 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY

A. Section includes modular carpet tile.

B. Related Requirements:
1. Section 09651 "Resilient Floor Tile" for resilient wall base and accessories

installed with carpet tile.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1. Include manufacturer's written data on physical characteristics, durability, and
fade resistance.

B. Samples: For each of the following products and for each color and texture required.
Label each Sample with manufacturer's name, material description, color, pattern, and
designation indicated on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch- (300-mm-)

long Samples.

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency.

C. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the
following:

1. Methods for maintaining carpet tile, including cleaning and stain-removal
products and procedures and manufacturer's recommended maintenance schedule.
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2. Precautions for cleaning materials and methods that could be detrimental to carpet
tile.

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

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).

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who is certified by the International
Certified Floorcovering Installers Association at the Commercial II certification level.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Comply with CRI's "CRI Carpet Installation Standard."

1.9 FIELD CONDITIONS

A. Comply with CRI's "CRI Carpet Installation Standard" for temperature, humidity, and
ventilation limitations.

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are
enclosed and weathertight, wet-work in spaces is complete and dry, and ambient
temperature and humidity conditions are maintained at levels planned for building
occupants during the remainder of the construction period.

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently
dry to bond with adhesive and concrete slabs have pH range recommended by carpet
tile manufacturer.

1.10 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components
of carpet tile installation that fail in materials or workmanship within specified warranty
period.

1. Warranty does not include deterioration or failure of carpet tile due to unusual
traffic, failure of substrate, vandalism, or abuse.

2. Failures include, but are not limited to, the following:

a. More than 10 percent edge raveling, snags, and runs.
b. Dimensional instability.
c. Excess static discharge.
d. Loss of tuft-bind strength.
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e. Loss of face fiber. 
f. Delamination. 

3. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE  

A. Manufacturers:  Subject to compliance with requirements: 
1. Mannington Mills, Inc. 
2. Milliken & Company. 
3. Mohawk Group (The); Mohawk Carpet, LLC. 
4. Patcraft; a division of Shaw Industries, Inc. 
5. Shaw Contract Group; a Berkshire Hathaway Company. 

B. Color: As selected by Architect from manufacturer's full range. 

C. Fiber Content: 100 percent nylon 6. 

D. Construction:  Multi-level pattern loop. 

E. Density: 6146. 

F. Pile Thickness: .082 for finished carpet tile according to ASTM D6859. 

G. Stitches: 9.3. 

H. Gage: .1. 

I. Surface Pile Weight: 14. 

J. Primary Backing/Backcoating: Manufacturer's standard composite materials. 

K. Secondary Backing: Manufacturer's standard material. 

L. Size: 24 by 24 inches (610 by 610 mm). 

M. Applied Treatments: 

1. Soil-Resistance Treatment: Manufacturer's standard treatment. 
2. Antimicrobial Treatment: Manufacturer's standard treatment that protects carpet 

tiles as follows: 

a. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-
positive bacteria, not less than 1-mm halo of inhibition for gram-negative 
bacteria, and no fungal growth, according to AATCC 174. 

 

 



220656  REV. 11/07/22 096813 - 4 

N. Performance Characteristics:

1. Appearance Retention Rating:  Severe traffic, 3.5 minimum according to
ASTM D7330.

2. Critical Radiant Flux Classification: Not less than 0.45 W/sq. cm according to
NFPA 253.

3. Dry Breaking Strength: Not less than 100 lbf (445 N) according to ASTM D2646.
4. Tuft Bind: Not less than 3 lbf (13 N) according to ASTM D1335.
5. Delamination: Not less than 3.5 lbf/in. (0.6 N/mm) according to ASTM D3936.
6. Dimensional Tolerance: Within 1/32 inch (0.8 mm) of specified size dimensions,

as determined by physical measurement.
7. Dimensional Stability: 0.2 percent or less according to ISO 2551 (Aachen Test).
8. Electrostatic Propensity: Less than 3.5 kV according to AATCC 134.

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-
based formulation provided or recommended by carpet tile manufacturer.

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to
suit products and subfloor conditions indicated, that comply with flammability
requirements for installed carpet tile, and are recommended by carpet tile manufacturer
for releasable installation.

C. Metal Edge/Transition Strips: Extruded aluminum with mill finish of profile and width
shown, of height required to protect exposed edge of carpet, and of maximum lengths to
minimize running joints.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for maximum moisture content, alkalinity range, installation tolerances,
and other conditions affecting carpet tile performance.

B. Examine carpet tile for type, color, pattern, and potential defects.

C. Concrete Slabs: Verify that finishes comply with requirements specified in
Section 033000 "Cast-in-Place Concrete" and that surfaces are free of cracks, ridges,
depressions, scale, and foreign deposits.

D. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION 

A. General: Comply with CRI's "Carpet Installation Standards" and with carpet tile 
manufacturer's written installation instructions for preparing substrates indicated to 
receive carpet tile. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level 
cracks, holes and depressions 1/8 inch (3 mm) wide or wider, and protrusions more than 
1/32 inch (0.8 mm) unless more stringent requirements are required by manufacturer's 
written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other 
substances that are incompatible with adhesives and that contain soap, wax, oil, or 
silicone, without using solvents. Use mechanical methods recommended in writing by 
adhesive and carpet tile manufacturers. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet 
tile. 

3.3 INSTALLATION 

A. General: Comply with CRI's "CRI Carpet Installation Standard," Section 18, "Modular 
Carpet" and with carpet tile manufacturer's written installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer. 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or 
seal cut edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on carpet tile as marked on subfloor. Use nonpermanent, 
nonstaining marking device. 

H. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner recommended 
by carpet tile manufacturer. 
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2. Remove yarns that protrude from carpet tile surface.
3. Vacuum carpet tile using commercial machine with face-beater element.

B. Protect installed carpet tile to comply with CRI's "Carpet Installation Standard,"
Section 20, "Protecting Indoor Installations."

C. Protect carpet tile against damage from construction operations and placement of
equipment and fixtures during the remainder of construction period. Use protection
methods indicated or recommended in writing by carpet tile manufacturer.

END OF SECTION 096813 
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SECTION 099100 - PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes surface preparation and field painting of exposed exterior and
interior items and surfaces.

1. Surface preparation, priming, and finish coats specified in this Section are in
addition to shop priming and surface treatment specified in other Sections.

B. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating
parts, and labels.

1. Prefinished items include the following factory-finished components:

a. Acoustical wall panels.
b. Metal toilet enclosures.
c. Metal lockers.
d. Finished mechanical and electrical equipment.

1.3 DEFINITIONS 

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when
measured at an 85-degree meter.

2. Low Luster (Eggshell) refers to low-sheen finish with a gloss range between 20
and 35 when measured at a 60-degree meter.

3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70
when measured at a 60-degree meter.

4. Full gloss refers to high-sheen finish with a gloss range more than 70 when
measured at a 60-degree meter.

1.4 SUBMITTALS 

A. Product Data:  For each paint system indicated.  Include block fillers and primers.

1. Material List:  An inclusive list of required coating materials.  Indicate each
material and cross-reference specific coating, finish system, and application.
Identify each material by manufacturer's catalog number and general
classification.
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2. Manufacturer's Information:  Manufacturer's technical information, including
label analysis and instructions for handling, storing, and applying each coating
material.

B. Samples for Initial Selection:  For each type of finish-coat material indicated.

1. After color selection, Architect will furnish color chips for surfaces to be coated.

C. Samples for Verification:  For each color and material to be applied, with texture to
simulate actual conditions, on representative Samples of the actual substrate.

1. Provide 12 inch square Samples, defining each separate coat, including block
fillers and primers.  Use representative colors when preparing Samples for review.
Resubmit until required sheen, color, and texture are achieved.

1.5 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual experienced in applying paints and
coatings similar in material, design, and extent to those indicated for this Project, whose
work has resulted in applications with a record of successful in-service performance.

B. Source Limitations:  Obtain block fillers and primers for each coating system from the
same manufacturer as the finish coats.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in manufacturer's original, unopened packages and
containers bearing manufacturer's name and label and the following information:

1. Product name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer's stock number and date of manufacture.
4. Contents by volume, for pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean
condition, free of foreign materials and residue.

1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and
waste daily.

1.7 PROJECT CONDITIONS 

A. Apply waterborne paints only when temperatures of surfaces to be painted and
surrounding air are between 50 and 90 deg F.
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B. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85
percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet
surfaces.

1.8 EXTRA MATERIALS

A. Provide extra paint applied to surfaces.  Deliver extra materials to Owner.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products listed.

B. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1. Benjamin Moore & Co. (Benjamin Moore).
2. PPG Industries, Inc. (Pittsburgh Paints).
3. Sherwin-Williams Co. (Sherwin-Williams).
4. Tnemec.

2.2 PAINT MATERIALS, GENERAL 

A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are
compatible with one another and with the substrates indicated under conditions of
service and application, as demonstrated by manufacturer based on testing and field
experience.

B. Material Quality:  Provide manufacturer's best-quality paint material of the various
coating types specified that are factory formulated and recommended by manufacturer
for application indicated.  Paint-material containers not displaying manufacturer's
product identification will not be acceptable.

1. Proprietary Names:  Use of manufacturer's proprietary product names to designate
colors or materials is not intended to imply that products named are required to be
used to the exclusion of equivalent products of other manufacturers.  Furnish
manufacturer's material data and certificates of performance for proposed
substitutions.

2.3 CONCRETE UNIT MASONRY BLOCK FILLERS 

A. Concrete Unit Masonry Block Filler:  Factory-formulated high-performance latex block
fillers.

1. Benjamin Moore; Moorcraft Super Craft Latex Block Filler No. 285:  Applied at a
dry film thickness of not less than 8.1 mils.
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2. Benjamin Moore; Moore's IMC Latex Block Filler No. M88:  Applied at a dry
film thickness of not less than 8.1 mils.

3. Pittsburgh Paints; 6-7 SpeedHide Interior/Exterior Masonry Latex Block Filler:
Applied at a dry film thickness of not less than 6.0 to 12.5 mils.

4. Sherwin-Williams; PrepRite Interior/Exterior Block Filler B25W25:  Applied at a
dry film thickness of not less than 8.0 mils.

2.4 EXTERIOR PRIMERS 

A. Exterior Concrete and Masonry Primer:  Factory-formulated alkali-resistant acrylic-
latex primer for exterior application.

1. Benjamin Moore; Moore's Acrylic Masonry Sealer No. 066:  Applied at a dry
film thickness of not less than 0.7 mils.

2. Benjamin Moore; Moore's Alkyd Masonry Sealer No. 077:  Applied at a dry film
thickness of not less than 2.7 mils.

3. Pittsburgh Paints; 6-603 SpeedHide Interior/Exterior Acrylic Latex Alkali
Resistant Primer:  Applied at a dry film thickness of not less than 1.5 mils.

4. Sherwin-Williams; Loxon Exterior Masonry Acrylic Primer A24W300:  Applied
at a dry film thickness of not less than 3.0 mils.

5. Sherwin-Williams; A-100 Latex Exterior Wood Primer B42W41:  Applied at a
dry film thickness of not less than 1.4 mils.

B. Exterior Wood Primer for Acrylic Enamels:  Factory-formulated alkyd or latex wood
primer for exterior application.

1. Benjamin Moore; Moorcraft Super Spec Alkyd Exterior Primer No. 176:  Applied
at a dry film thickness of not less than 1.8 mils.

2. Pittsburgh Paints; 6-609 SpeedHide Exterior House & Trim Wood Primer 100
Percent Acrylic Latex:  Applied at a dry film thickness of not less than 1.6 mils.

3. Sherwin-Williams; A-100 Exterior Latex Wood Primer B42W41:  Applied at a
dry film thickness of not less than 1.4 mils.

C. Exterior Galvanized Metal Primer:  Factory-formulated galvanized metal primer for
exterior application.

1. Benjamin Moore; Moore's IMC Acrylic Metal Primer No. M04:  Applied at a dry
film thickness of not less than 2.0 mils.

2. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish
DTM Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 mils.

3. Sherwin-Williams; primer not required over this substrate.
4. Sherwin-Williams; Galvite HS Paint B50WZ3:  Applied at a dry film thickness of

not less than 2.0 mils.

2.5 INTERIOR PRIMERS 

A. Interior Concrete and Masonry Primer:  Factory-formulated alkali-resistant acrylic-latex
interior primer for interior application.
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1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer
Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils.

2. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at
a dry film thickness of not less than 1.0 mil.

3. Sherwin-Williams; PrepRite Masonry Primer B28W300:  Applied at a dry film
thickness of not less than 3.0 mils.

B. Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior
application.

1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer
Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils.

2. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at
a dry film thickness of not less than 1.0 mil.

3. Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series:  Applied at
a dry film thickness of not less than 1.6 mils.

C. Interior Wood Primer for Acrylic-Enamel and Semigloss Alkyd-Enamel Finishes:
Factory-formulated alkyd- or acrylic-latex-based interior wood primer.

1. Benjamin Moore; Moorcraft Super Spec Alkyd Enamel Underbody and Primer
Sealer No. 245:  Applied at a dry film thickness of not less than 1.5 mils.

2. Pittsburgh Paints; 6-855 SpeedHide Latex Enamel Undercoater:  Applied at a dry
film thickness of not less than 1.0 mil.

3. Sherwin-Williams; PrepRite Wall and Wood Primer B49W200 Series:  Applied at
a dry film thickness of not less than 1.6 mils.

4. Sherwin-Williams; PrepRite Classic Interior Primer B28W101 Series:  Applied at
a dry film thickness of not less than 1.6 mils.

2.6 EXTERIOR FINISH COATS 

A. Exterior Semigloss Acrylic Enamel:  Factory-formulated semigloss waterborne acrylic-
latex enamel for exterior application.

1. Benjamin Moore; Moorcraft Super Spec Latex House & Trim Paint No. 170:
Applied at a dry film thickness of not less than 1.1 mils.

2. Pittsburgh Paints; 6-900 Series SpeedHide Exterior House & Trim Semi-Gloss
Acrylic Latex Paint:  Applied at a dry film thickness of not less than 1.5 mils.

3. Sherwin-Williams; A-100 Latex Gloss A8 Series:  Applied at a dry film thickness
of not less than 1.3 mils.

B. Exterior Full-Gloss Acrylic Enamel for Ferrous and Other Metals:  Factory-formulated
full-gloss waterborne acrylic-latex enamel for exterior application.

1. Benjamin Moore; Moore's IMC Acrylic Gloss Enamel M28:  Applied at a dry
film thickness of not less than 2.0 mils.

2. Pittsburgh Paints; 90-300 Series Pitt-Tech One Pack Interior/Exterior High
Performance Waterborne High Gloss DTM Industrial Enamels:  Applied at a dry
film thickness of not less than 3.0 mils.
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3. Sherwin-Williams; DTM Acrylic Coating Gloss (Waterborne) B66W100 Series:  
Applied at a dry film thickness of not less than 2.4 mils. 

2.7 INTERIOR FINISH COATS 

A. Interior Flat Acrylic Paint:  Factory-formulated flat acrylic-emulsion latex paint for 
interior application. 

1. Benjamin Moore; Moorecraft Super Spec Latex Flat No. 275:  Applied at a dry 
film thickness of not less than 1.2 mils. 

2. Pittsburgh Paints; 6-70 Line SpeedHide Interior Wall Flat-Latex Paint:  Applied 
at a dry film thickness of not less than 1.0 mil. 

3. Sherwin-Williams; ProMar 200 Interior Latex Flat Wall Paint B30W200 Series:  
Applied at a dry film thickness of not less than 1.4 mils. 

B. Interior Low-Luster Acrylic Enamel:  Factory-formulated eggshell acrylic-latex interior 
enamel. 

1. Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274:  
Applied at a dry film thickness of not less than 1.3 mils. 

2. Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel:  
Applied at a dry film thickness of not less than 1.25 mils. 

3. Sherwin-Williams; ProMar 200 Interior Latex Egg-Shell Enamel 
B20W200 Series:  Applied at a dry film thickness of not less than 1.6 mils. 

2.8 INTERIOR WOOD STAINS AND VARNISHES 

A. Open-Grain Wood Filler:  Factory-formulated paste wood filler applied at spreading 
rate recommended by manufacturer. 

1. Benjamin Moore; Benwood Paste Wood Filler No. 238. 
2. Pittsburgh Paints; none required. 
3. Sherwin-Williams; Sher-Wood Fast-Dry Filler. 

B. Interior Wood Stain:  Factory-formulated alkyd-based penetrating wood stain for 
interior application applied at spreading rate recommended by manufacturer. 

1. Benjamin Moore; Benwood Penetrating Stain No. 234. 
2. Pittsburgh Paints; 77-560 Rez Interior Semi-Transparent Oil Stain. 
3. Sherwin-Williams; Wood Classics Interior Oil Stain A-48 Series. 

C. Clear Sanding Sealer:  Factory-formulated fast-drying alkyd-based clear wood sealer 
applied at spreading rate recommended by manufacturer. 

1. Benjamin Moore; Moore's Interior Wood Finishes Quick-Dry Sanding Sealer 
No. 413. 

2. Pittsburgh Paints; 6-10 SpeedHide Quick-Drying Interior Sanding Wood Sealer 
and Finish. 

3. Sherwin-Williams; Wood Classics Fast Dry Sanding Sealer B26V43. 
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D. Interior Alkyd- or Polyurethane-Based Clear Satin Varnish:  Factory-formulated alkyd- 
or polyurethane-based clear varnish.

1. Benjamin Moore; Benwood Interior Wood Finishes Polyurethane Finishes Low
Lustre No. 435.

2. Pittsburgh Paints; 77-7 Rez Varnish, Interior Satin Oil Clear.
3. Sherwin-Williams; Wood Classics Fast Dry Oil Varnish, Satin A66-300 Series.

E. Interior Waterborne Clear Satin Varnish:  Factory-formulated clear satin acrylic-based
polyurethane varnish applied at spreading rate recommended by manufacturer.

1. Benjamin Moore; Stays Clear Acrylic Polyurethane No. 423, Satin.
2. Pittsburgh Paints; 77-49 Rez Satin Acrylic Clear Polyurethane.
3. Sherwin-Williams; Wood Classics Waterborne Polyurethane Satin, A68 Series.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with
requirements for paint application.  Comply with procedures specified in PDCA P4.

1. Proceed with paint application only after unsatisfactory conditions have been
corrected and surfaces receiving paint are thoroughly dry.

2. Start of painting will be construed as Applicator's acceptance of surfaces and
conditions within a particular area.

B. Coordination of Work:  Review other Sections in which primers are provided to ensure
compatibility of the total system for various substrates.  On request, furnish information
on characteristics of finish materials to ensure use of compatible primers.

1. Notify Architect about anticipated problems when using the materials specified
over substrates primed by others.

3.2 PREPARATION 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces,
lighting fixtures, and similar items already installed that are not to be painted.  If
removal is impractical or impossible because of size or weight of the item, provide
surface-applied protection before surface preparation and painting.

1. After completing painting operations in each space or area, reinstall items
removed using workers skilled in the trades involved.

B. Cleaning:  Before applying paint or other surface treatments, clean substrates of
substances that could impair bond of the various coatings.  Remove oil and grease
before cleaning.
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1. Schedule cleaning and painting so dust and other contaminants from the cleaning 
process will not fall on wet, newly painted surfaces. 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to 
manufacturer's written instructions for each particular substrate condition and as 
specified. 

1. Provide barrier coats over incompatible primers or remove and reprime. 
2. Cementitious Materials:  Prepare concrete, concrete unit masonry, cement plaster, 

and mineral-fiber-reinforced cement panel surfaces to be painted.  Remove 
efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as 
required to remove glaze.  If hardeners or sealers have been used to improve 
curing, use mechanical methods of surface preparation. 

a. Use abrasive blast-cleaning methods if recommended by paint 
manufacturer. 

b. Determine alkalinity and moisture content of surfaces by performing 
appropriate tests.  If surfaces are sufficiently alkaline to cause the finish 
paint to blister and burn, correct this condition before application.  Do not 
paint surfaces if moisture content exceeds that permitted in manufacturer's 
written instructions. 

c. Clean concrete floors to be painted with a 5 percent solution of muriatic 
acid or other etching cleaner.  Flush the floor with clean water to remove 
acid, neutralize with ammonia, rinse, allow to dry, and vacuum before 
painting. 

3. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, 
mineral spirits, and sandpaper, as required.  Sand surfaces exposed to view 
smooth and dust off. 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white 
shellac or other recommended knot sealer before applying primer.  After 
priming, fill holes and imperfections in finish surfaces with putty or plastic 
wood filler.  Sand smooth when dried. 

b. Prime, stain, or seal wood to be painted immediately on delivery.  Prime 
edges, ends, faces, undersides, and back sides of wood, including cabinets, 
counters, cases, and paneling. 

c. If transparent finish is required, backprime with spar varnish. 
d. Backprime paneling on interior partitions where masonry, plaster, or other 

wet wall construction occurs on back side. 
e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat 

of varnish or sealer immediately on delivery. 

4. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been 
shop coated; remove oil, grease, dirt, loose mill scale, and other foreign 
substances.  Use solvent or mechanical cleaning methods that comply with 
SSPC's recommendations. 

a. Blast steel surfaces clean as recommended by paint system manufacturer 
and according to SSPC-SP 6/NACE No. 3. 
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b. Treat bare and sandblasted or pickled clean metal with a metal treatment
wash coat before priming.

c. Touch up bare areas and shop-applied prime coats that have been damaged.
Wire-brush, clean with solvents recommended by paint manufacturer, and
touch up with same primer as the shop coat.

5. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based
solvents so surface is free of oil and surface contaminants.  Remove pretreatment
from galvanized sheet metal fabricated from coil stock by mechanical methods.

D. Material Preparation:  Mix and prepare paint materials according to manufacturer's
written instructions.

1. Maintain containers used in mixing and applying paint in a clean condition, free
of foreign materials and residue.

2. Stir material before application to produce a mixture of uniform density.  Stir as
required during application.  Do not stir surface film into material.  If necessary,
remove surface film and strain material before using.

3. Use only thinners approved by paint manufacturer and only within recommended
limits.

E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat
when multiple coats of same material are applied.  Tint undercoats to match the color of
the finish coat, but provide sufficient differences in shade of undercoats to distinguish
each separate coat.

3.3 APPLICATION

A. General:  Apply paint according to manufacturer's written instructions.  Use applicators
and techniques best suited for substrate and type of material being applied.

1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions

detrimental to formation of a durable paint film.
3. Provide finish coats that are compatible with primers used.

4. The term "exposed surfaces" includes areas visible when permanent or built-in
fixtures, grilles, convector covers, covers for finned-tube radiation, and similar
components are in place.  Extend coatings in these areas, as required, to maintain
system integrity and provide desired protection.

5. Paint surfaces behind movable equipment and furniture the same as similar
exposed surfaces.  Before final installation of equipment, paint surfaces behind
permanently fixed equipment or furniture with prime coat only.

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible
through registers or grilles.

7. Paint back sides of access panels and removable or hinged covers to match
exposed surfaces.

8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
9. Finish interior of wall and base cabinets and similar field-finished casework to

match exterior.
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10. Sand lightly between each succeeding enamel or varnish coat.

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or
otherwise prepared for painting as soon as practicable after preparation and before
subsequent surface deterioration.

1. The number of coats and film thickness required are the same regardless of
application method.  Do not apply succeeding coats until previous coat has cured
as recommended by manufacturer.  If sanding is required to produce a smooth,
even surface according to manufacturer's written instructions, sand between
applications.

2. Omit primer over metal surfaces that have been shop primed and touchup painted.
3. If undercoats, stains, or other conditions show through final coat of paint, apply

additional coats until paint film is of uniform finish, color, and appearance.  Give
special attention to ensure that edges, corners, crevices, welds, and exposed
fasteners receive a dry film thickness equivalent to that of flat surfaces.

4. Allow sufficient time between successive coats to permit proper drying.  Do not
recoat surfaces until paint has dried to where it feels firm, and does not deform or
feel sticky under moderate thumb pressure, and until application of another coat
of paint does not cause undercoat to lift or lose adhesion.

C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other
applicators according to manufacturer's written instructions.

1. Brushes:  Use brushes best suited for type of material applied.  Use brush of
appropriate size for surface or item being painted.

2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as
recommended by manufacturer for material and texture required.

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended
by manufacturer for material and texture required.

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's
recommended spreading rate to achieve dry film thickness indicated.  Provide total dry
film thickness of the entire system as recommended by manufacturer.

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited
to items exposed in equipment rooms and occupied spaces.

F. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure
complete coverage with pores filled.

G. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by
manufacturer, to material that is required to be painted or finished and that has not been
prime coated by others.  Recoat primed and sealed surfaces where evidence of suction
spots or unsealed areas in first coat appears, to ensure a finish coat with no burn-through
or other defects due to insufficient sealing.

H. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a
smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness,
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spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface 
imperfections will not be acceptable. 

I. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface 
film of even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, 
brush marks, orange peel, nail holes, or other surface imperfections. 

1. Provide satin finish for final coats. 

J. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave 
no evidence of rolling, such as laps, irregularity in texture, skid marks, or other surface 
imperfections. 

K. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, 
refinish, or repaint work not complying with requirements. 

3.4 CLEANING 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other 
discarded paint materials from Project site. 

1. After completing painting, clean glass and paint-spattered surfaces.  Remove 
spattered paint by washing and scraping without scratching or damaging adjacent 
finished surfaces. 

3.5 PROTECTION 

A. Protect work of other trades, whether being painted or not, against damage from 
painting.  Correct damage by cleaning, repairing or replacing, and repainting, as 
approved by Architect. 

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting 
operations, remove temporary protective wrappings provided by others to protect their 
work. 

1. After work of other trades is complete, touch up and restore damaged or defaced 
painted surfaces.  Comply with procedures specified in PDCA P1. 

3.6 EXTERIOR PAINT SCHEDULE 

A. Concrete Unit Masonry:  Provide the following finish systems over exterior concrete 
unit masonry: 

1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler. 

a. Block Filler:  Concrete unit masonry block filler. 
b. Finish Coats:  Exterior semigloss acrylic enamel. 

B. Smooth Wood and Trim:  Provide the following finish systems over smooth wood 
siding, wood trim, and other smooth exterior wood surfaces: 
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1. Semigloss Acrylic-Enamel Finish: Two finish coats over a primer.

a. Primer:  Exterior wood primer for acrylic enamels.
b. Finish Coats:  Exterior semigloss acrylic enamel.

C. Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.
Primer is not required on shop-primed items.

1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a rust-inhibitive primer.

a. Primer:  Exterior ferrous-metal primer.
b. Finish Coats:  Exterior full-gloss alkyd enamel.

3.7 INTERIOR PAINT SCHEDULE 

A. Apparatus Bay Concrete Masonry Unit: Provide the following finish systems over
interior concrete masonry:

1. Apparatus Bay Walls: (High-Gloss Finish:  One finish coat over an intermediate
coat and a block filler.

a. Block Filler: Acrylic or epoxy block filler applied at spreading rate
recommended by manufacturer as sufficient to fill pores.
1) Moore:  M88 Latex Block Filler.
2) PPG:  16-90 Pitt-Glaze High Performance Acrylic Latex Block Filler.
3) S-W:  Heavy Duty Block Filler B42W46.
4) Tnemec:  Latex Masonry Block Filler.

b. Intermediate Coat:  Acrylic enamel applied at spreading rate recommended
by manufacturer to achieve a dry film thickness of 1.0 to 4.0 mils.
1) Moore:  M28 Acrylic Gloss Enamel.
2) PPG:  90-3XX Series Pitt-Tech One Pack Interior/Exterior High

Performance Waterborne High Gloss DTM Industrial Enamel.
3) S-W:  DTM Acrylic Gloss Coating B66W100 Series.
4) Tnemec:  Series 28 Tuf-Cryl Water Based Acrylic Emulsion.

c. Topcoat:  High-gloss acrylic enamel applied at spreading rate recommended
by manufacturer to achieve a dry film thickness of 1.0 to 4.0 mils.
1) Moore:  M28 Acrylic Gloss Enamel.
2) PPG:  90-3XX Series Pitt-Tech One Pack Interior/Exterior High

Performance Waterborne High Gloss DTM Industrial Enamel.
3) S-W:  DTM Acrylic Gloss Coating B66W100 Series.
4) Tnemec:  Series 28 Tuf-Cryl Water Based Acrylic Emulsion.

B. Gypsum Board Walls:  Provide the following finish systems over interior gypsum board
surfaces:

1. Low-Luster Acrylic-Enamel Finish: Two finish coats over a primer.
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a. Primer:  Interior gypsum board primer.
b. Finish Coats:  Interior low-luster acrylic enamel.

C. Plaster Gypsum Board Ceilings:  Provide the following finish systems over new interior
plaster surfaces:

1. Flat Acrylic Finish:  Two finish coats over a primer.

a. Primer:  Interior plaster primer.
b. Finish Coats:  Interior flat acrylic paint.

D. Wood and Hardboard:  Provide the following paint finish systems over new interior
wood surfaces:

1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a wood primer.

a. Primer:  Interior wood primer for full-gloss alkyd-enamel finishes.
b. Finish Coats:  Interior full-gloss alkyd enamel for wood and metal surfaces.

E. Ferrous Metal:  Provide the following finish systems over ferrous metal:

1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a primer.

a. Primer:  Interior ferrous-metal primer.
b. Finish Coats:  Interior full-gloss alkyd enamel.

F. All-Service Jacket over Insulation:  Provide the following finish system on cotton or
canvas insulation covering:

1. Flat Acrylic Finish:  Two finish coats.  Add fungicidal agent to render fabric
mildew proof.

a. Finish Coats:  Interior flat latex-emulsion size.

3.8 INTERIOR STAIN AND NATURAL-FINISH WOODWORK SCHEDULE 

A. Stained Woodwork:  Provide the following stained finishes over new interior
woodwork:

1. Alkyd-Based Stain Satin-Varnish Finish:  Two finish coats of alkyd-based clear
satin varnish over a sealer coat and interior wood stain.  Wipe wood filler before
applying stain.

a. Filler Coat:  Open-grain wood filler.
b. Stain Coat:  Interior wood stain.
c. Sealer Coat:  Clear sanding sealer.
d. Finish Coats:  Interior alkyd- or polyurethane-based clear satin varnish.

B. Natural-Finish Woodwork:  Provide the following natural finishes over new interior
woodwork:
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1. Alkyd-Based Satin-Varnish Finish:  Two finish coats of alkyd-based clear satin 
varnish over a sanding sealer.  Provide wood filler on open-grain wood before 
applying first varnish coat. 

a. Filler Coat:  Open-grain wood filler. 
b. Sealer Coat:  Clear sanding sealer. 
c. Finish Coats:  Interior alkyd- or polyurethane-based clear satin varnish. 

 
END OF SECTION 099100  
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SECTION 102113 - TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes toilet compartments and screens as follows:

1. Type:  Steel, color-coated finish.
2. Compartment Style:  Overhead braced & floor anchored.
3. Screen Style:  Wall hung.

B. Related Sections include the following:

1. Division 5 Section "Metal Fabrications" for supports that attach units to overhead
structural system.

2. Division 10 "Toilet and Bath Accessories" for toilet paper holders, grab bars, purse
shelves, and similar accessories.

1.3 SUBMITTALS 

A. Product Data:  For each type and style of toilet compartment and screen specified.  Include
details of construction relative to materials, fabrication, and installation.  Include details of
anchors, hardware, and fastenings.

B. Shop Drawings:  For fabrication and installation of toilet compartment and screen
assemblies.  Include plans, elevations, sections, details, and attachments to other work.

1. Show locations of reinforcement and cutouts for compartment-mounted toilet
accessories.

C. Samples for Initial Selection:  Manufacturer's color charts consisting of sections of actual
units showing the full range of colors, textures, and patterns available for each type of
compartment or screen indicated.

D. Samples for Verification:  Of each compartment or screen color and finish required,
prepared on 6-inch- (150-mm-) square Samples of same thickness and material indicated
for Work.
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1.4 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions in areas of installation by field measurements
before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication
schedule with construction progress to avoid delaying the Work.

1. Established Dimensions:  Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating units without
field measurements.  Coordinate supports, adjacent construction, and fixture
locations to ensure actual dimensions correspond to established dimensions.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. All American Metal Corp.
2. Ampco Products, Inc.
3. Bobrick Washroom Equipment, Inc.
4. Capitol Partitions, Inc.
5. American Sanitary Partition Co.
6. Crane Plumbing; Sanymetal.
7. General Partitions Mfg. Corp.
8. Knickerbocker Partition Corporation.
9. Metpar Corp.
10. Mills Company (The).
11. Partition Systems, Inc.; Columbia Partitions.
12. Santana Products, Inc.
13. Weis/Robart Partitions, Inc.

2.2 MATERIALS 

A. General:  Provide materials that have been selected for surface flatness and smoothness.
Exposed surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations,
telegraphing of core material, or other imperfections on finished units are unacceptable.

B. Steel Sheets for Color-Coated Finish:  Provide mill-phosphatized steel sheet that is leveled
to stretcher-leveled flatness complying with the requirements of standards indicated below:

1. Electrolytically Zinc-Coated Steel Sheet:  ASTM A 591 (ASTM A 591M), Class C,
of the following minimum thicknesses:

a. Panels and Screens:  0.0299 inch (0.75 mm).
b. Doors:  0.0299 inch (0.75 mm).
c. Tapping Reinforcement:  0.0747 inch (1.9 mm).
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2. Hot-Dip Galvanized or Galvannealed Steel Sheet:  ASTM A 653 (ASTM A 653M), 
in manufacturer's standard coating designation and of the following minimum 
thicknesses: 

 
a. Panels and Screens:  0.034 inch (0.85 mm). 
b. Doors:  0.034 inch (0.85 mm). 
c. Tapping Reinforcement:  0.079 inch (2.0 mm). 

C. Core Material for Metal-Faced Units:  Manufacturer's standard sound-deadening 
honeycomb of resin-impregnated kraft paper in thickness required to provide finished 
thickness of 1 inch (25 mm) minimum for doors, panels, and screens and 1-1/4 inches (32 
mm) minimum for pilasters. 

D. Pilaster Shoes and Sleeves (Caps):  ASTM A 666, Type 302 or 304 stainless steel, not less 
than 0.0312 inch (0.8 mm) thick and 3 inches (75 mm) high, finished to match hardware. 

E. Stirrup Brackets:  Manufacturer's standard ear or U-brackets for attaching panels and 
screens to walls and pilasters of the following material: 

 
1. Material:  Chrome-plated brass. 

F. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating 
hardware and accessories of the following material. 

 
1. Material:  Chrome-plated brass. 

G. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or 
chrome-plated steel or brass, finished to match hardware, with theft-resistant-type heads.  
Provide sex-type bolts for through-bolt applications.  For concealed anchors, use hot-dip 
galvanized or other rust-resistant, protective-coated steel. 

2.3 FABRICATION 

A. General:  Provide standard doors, panels, screens, and pilasters fabricated for compartment 
system. Provide units with cutouts and drilled holes to receive compartment-mounted 
hardware, accessories, and grab bars, as indicated. 
 
1. Provide internal reinforcement in metal units for compartment-mounted hardware, 

accessories, and grab bars, as indicated. 

B. Metal-Faced Toilet Compartments and Screens:  Pressure laminate seamless face sheets to 
core material and provide continuous, interlocking molding strip or lapped and formed 
edges.  Seal corners by welding or clips.  Grind exposed welds smooth. 

C. Overhead-Braced-and-Floor-Anchored Compartments:  Provide manufacturer's standard 
corrosion-resistant supports, leveling mechanism, fasteners, and anchors at pilasters to suit 
floor conditions. Make provisions for setting and securing continuous head rail at top of 
each pilaster.  Provide shoes at pilasters to conceal supports and leveling mechanism. 
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D. Wall-Hung Screens:  Provide units in sizes indicated of same construction and finish as 
compartment panels, unless otherwise indicated. 

 
1. Provide V-shaped, metal-faced screens with manufacturer's standard sound-

deadening core material bonded to inner surface of face sheets.  Provide metal top 
and bottom caps.  Fabricate screens to form unit that is a maximum of 6 inches (150 
mm) wide at wall and 1 inch (25 mm) wide at its protruding end.  Provide complete 
with concealed anchoring devices for attachment to wall and mechanical leveling 
adjustment. 

E. Doors:  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 indicated to be 
handicapped accessible. 

 
1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold door 

open at any angle up to 90 degrees. 
2. Latch and Keeper:  Recessed latch unit designed for emergency access and with 

combination rubber-faced door strike and keeper.  Provide units that comply with 
accessibility requirements of authorities having jurisdiction at compartments 
indicated to be handicapped accessible. 

3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, 
sized to prevent door from hitting compartment-mounted accessories. 

4. Door Pull:  Manufacturer's standard unit that complies with accessibility 
requirements of authorities having jurisdiction at out-swinging doors.  Provide units 
on both sides of doors at compartments indicated to be handicapped accessible. 

2.4 ZINC- OR ZINC-ALLOY-COATED STEEL SHEET FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations relative to applying finishes. 

B. Color-Coated Finish:  Provide manufacturer's standard baked finish complying with 
coating manufacturer's written instructions for pretreatment, application, baking, and 
minimum dry film thickness. 

 
1. Color:  One color in each room as selected by Architect from manufacturer's full 

range of colors. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, 
straight, plumb, and level.  Provide clearances of not more than 1/2 inch (13 mm) between 
pilasters and panels and not more than 1 inch (25 mm) between panels and walls. Secure 
units in position with manufacturer's recommended anchoring devices. 
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1. Secure panels to walls and panels with not less than 2 stirrup brackets attached near
top and bottom of panel.  Locate wall brackets so holes for wall anchors occur in
masonry or tile joints.  Align brackets at pilasters with brackets at walls.

B. Overhead-Braced-and-Floor-Anchored Compartments:  Secure pilasters to floor and level,
plumb, and tighten.  Secure continuous head rail to each pilaster with not less than 2
fasteners.  Hang doors and adjust so tops of doors are parallel with overhead brace when
doors are in closed position.

C. Screens:  Attach with anchoring devices according to manufacturer's written instructions
and to suit supporting structure.  Set units level and plumb and to resist lateral impact.

3.2 ADJUSTING AND CLEANING

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written
instructions for proper operation.  Set hinges on in-swinging doors to hold open
approximately 30 degrees from closed position when unlatched.  Set hinges on out-
swinging doors and swing doors in entrance screens to return to fully closed position.

B. Provide final protection and maintain conditions that ensure toilet compartments and
screens are without damage or deterioration at the time of Substantial Completion.

END OF SECTION 102113  
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SECTION 102800 – TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes toilet and bath accessory items as scheduled. 

B. Toilet compartments and related accessories are specified in Division 10. 

1.3 SUBMITTALS 

A. General:  Submit the following according to Conditions of Contract and Division 1 
Specifications Sections. 

B. Product data for each toilet accessory item specified, including construction details relative 
to materials, dimensions, gages, profiles, mounting method, specified options, and finishes. 

C. Schedule indicating types, quantities, sizes, and installation locations (by room) for each 
toilet accessory item to be provided for project. 

D. Setting drawings where cutouts are required in other work, including templates, substrate 
preparation instructions, and directions for preparing cutouts and installing anchorage 
devices. 

E. Maintenance instructions including replaceable parts and service recommendations. 

1.4 QUALITY ASSURANCE 

A. Inserts and Anchorages:  Furnish accessory manufacturers' standard inserts and anchoring 
devices that must be set in concrete or built into masonry.  Coordinate delivery with other 
work to avoid delay. 

B. Single-Source Responsibility:  Provide products of same manufacturer for each type of 
accessory unit and for units exposed to view in same areas, unless otherwise acceptable to 
Architect. 

1.5 PROJECT CONDITIONS 

A. Coordination:  Coordinate accessory locations, installation, and sequencing with other work 
to avoid interference with and ensure proper installation, operation, adjustment, cleaning, 
and servicing of toilet accessory items. 
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1.6 WARRANTY 

A. Warranty:  Submit a written warranty executed by mirror manufacturer, agreeing to replace 
any mirrors that develop visible silver spoilage defects within warranty period.

B. Warranty Period:  Fifteen (15) years from date of substantial completion.

C. The warranty shall not deprive the Owner of other rights the Owner may have under other
provisions of the Contract Documents and will be in addition to and run concurrent with
other warranties made by the Contractor under requirements of the Contract Documents.

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering toilet accessories that may be incorporated in the Work include, but are not limited
to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide toilet accessories by one 
of the following:

1. A & J Washroom Accessories
2. American Specialties, Inc.
3. Bobrick Washroom Equipment, Inc.
4. Bradley Corporation
5. General Accessory Manufacturing Company
6. McKinney/Parker

2.2 MATERIALS, GENERAL 

A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 0.034 inch (0.9 mm)
minimum thickness.

B. Brass:  Leaded and unleaded, flat products, ASTM B19; rods, shapes, forgings, and flat
products with finished edges, ASTM B16 (ASTM B16M); Castings, ASTM B30.

C. Sheet Steel:  Cold-rolled, commercial quality ASTM A366 (ASTM A366M), 0.04 inch (1.0
mm) minimum.  Surface preparation and metal pretreatment as required for applied finish.

D. Galvanized Steel Sheet:  ASTM A527 G60 (ASTM A527M, Z180).

E. Chromium Plating:  Nickel and chromium electro-deposited on base metal, ASTM B456,
Type SC 2.

F. Baked Enamel Finish:  Factory-applied, color (picked from manufacturer's standard colors),
baked acrylic enamel coating.
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G. Mirror Glass:  Nominal 6.0 mm thick, tempered, conforming to ASTM C1036, Type I, 
Class 1, Quality q2, and with silvering, electro- plated copper coating, and protective 
organic coating. 

H. Galvanized Steel Mounting Devices:  ASTM A153, hot-dip galvanized after fabrication. 

I. Fasteners:  Screws, bolts, and other devices of same material as accessory unit, or of 
galvanized steel where concealed. 

2.3 TOILET TISSUE DISPENSERS 

A. Roll-In-Reserve Dispenser:  Fabricate of stainless steel for mounting indicated below, size 
to store and dispense either 4-1/2 inch (113 mm) diameter or 5 inch (125 mm) diameter 
core tissue rolls, with reserve roll placed in service by automatic release or by action of 
manual release bar.  Hinge front of unit with pivot hinge and secure with tumbler lockset. 
 
1. Mounting:  Surface mounted, concealed anchorage (Rms. 118 and 125). 
2. Mounting:  Partition mounted, designed to serve two adjacent toilet compartments, 

two rolls for each (two at Rm. 114). 

2.4 ASH URNS 

A. Surface-Mounted, Bowl-Type Ash Urn:  Round-style, split-bowl (bezel) ash urn, designed 
for surface mounting.  Top ring, split bowls and outer receptacle enclosure of stainless steel 
with satin finish, removable ash receptacle liner of drawn aluminum wall bracket of cast 
aluminum with satin finish to match stainless steel.  Nominal dimensions are 9 inches (225 
mm) wide by 9 inches (225 mm) projection by 9 inches (225 mm) overall height. 

2.5 WASTE RECEPTACLES 

A. Closed-Top, Recessed Waste Receptacle:  Fabricate of stainless steel with seamless full-
panel reinforced door equipped with tumbler lockset and push-in, self-closing top door. 
Furnish removable waste container of rigid molded plastic, minimum 10.5 gallon (40 L) 
capacity. Locate at Rms. 103, 116 and 125. 

B. Wall-Mounted, Corner Waste Receptacle:  Wall-mounted stainless steel unit designed for 
corner installation.  Fabricate from stainless steel with seamless exposed walls and 
continuously welded bottom pan.  Furnish removable, heavy-duty vinyl liner, secured to 
receptacle at not less than three points by stainless steel grommets and hooks; minimum 13 
gallon (50 L) capacity.  Locate at Rm. 115. 

2.6 GRAB BARS 

A. Stainless Steel Type:  Provide grab bars with wall thickness not less than 0.05 inch (1.3 
mm) and as follows: 
 
1. Mounting:  Concealed, manufacturer's standard flanges and anchorages. 
2. Gripping Surfaces:  Manufacturer's standard nonslip texture. Locate at Rm. 103 in 

36' and 42" lengths. 
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3. Heavy-Duty Size:  Outside diameter of 1-1/2 inches (38 mm). 

2.7 SANITARY NAPKIN VENDORS 

A. General:  Fabricate cabinet of stainless steel, not less than 0.034 inch (0.9 mm) thick, all-
welded construction.  Provide door of seamless stainless steel, minimum 0.05 inch (1.3 
mm) thick, with returned edges and equipped with tumbler lockset.  Provide identification 
reading "Napkins" and "Tampons" at coin slots; brand name advertising is not allowed.  
Capacity not less than 15 napkins and 20 tampons. Locate at Rms. 103 and 125. 

 
1. Mounting:  Semirecessed type, with stainless steel collar to extend unit from nominal 

4 inch (100 mm) thick wall cavity. 
2. Operation:  Fifty-cent coin operation, with locked coin box keyed separately from 

door and other accessory units. 

2.8 SANITARY NAPKIN DISPOSAL UNITS 

A. Recessed Type:  Fabricate of stainless steel for nominal 4 inch (100 mm) wall depth.  
Provide self-closing door and removable stainless steel receptacle of all-welded 
construction. Locate at Rms. 103 and 125. 

2.9 SOAP DISPENSERS 

A. Liquid Soap Dispenser, Horizontal-Tank Type:  Fabricate for surface mounting, sized for 
40 fluid (1180 mL) ounce minimum capacity.  Provide stainless steel piston, springs and 
internal parts designed to dispense soap in measured quantity by pump action.  Provide 
cover of Type 304 stainless steel in No. 4 finish, with unbreakable window-type refill 
indicator.  Locate at Rms. 103 and 125. 
 
1. Equip unit with push-type valve for dispensing soap in liquid form. 

2.10 SHOWER AND BATH ACCESSORIES 

A. Antibacterial Shower Curtain:  42 inches (1067 mm) wide by 72 inches (1829 mm) high, 
10 ounce per square yard (340 g/sq. m), nylon-reinforced, antibacterial vinyl fabric with 
hemmed edges.  Fabric to be flameproof, stain-resistant and self-deodorizing, with stainless 
steel grommets at minimum 6 inches (150 mm) o.c. through top hem.  Furnish in surgical 
green color. Two required at Shower 113. 

B. Shower Curtain Hooks:  Chrome-plated or stainless steel, spring wire curtain hooks with 
snap fasteners, sized to accommodate specified curtain rod size.  Provide one hook per 
curtain grommet. See item "A" above for location. 

C. Recessed Soap Dish:  One-piece construction of stainless steel for recess mounting in wall; 
furnish with mounting clamp or lugs appropriate for wall construction indicated. Locate at 
shower 113 and one at shower in Rm. 125. 
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D. Towel Bar:  24-inch (610 mm) long, satin-finished, Type 304 stainless steel tubular [3/4-
inch (19 mm) square] bar and rectangular brackets.  Provide galvanized backplates for
concealed mounting.  Locate two (2) at Shower 113.

2.11 MISCELLANEOUS ACCESSORIES 

A. Mop and Broom Holder/Utility Shelf:  Combination unit with 0.05 inch (1.3 mm), Type
304, stainless steel shelf with 1/2 inch (13 mm) returns, 0.062 inch (1.6 mm) support
brackets for wall mounting.  Provide 0.062 inch (1.6 mm) stainless steel hooks for wiping
rags on front of shelf, together with spring-loaded, rubber hat, cam-type mop/broom
holders; 1/4 inch (6 mm) diameter stainless steel drying rod suspended beneath shelf.
Provide unit 36 inches (900 mm) long and complete with four (4) mop/broom holders and
three hooks.  Locate at Jan. 122.

B. Standard Stainless Steel Framed Mirror Units;  Fabricate frame with channel shapes not
less than 0.04 inch (1.0 mm) with square corners carefully mitered to hairline joints and
mechanically interlocked.  Provide in Type 430 bright polished finish.  Locate two (2) each
at Rms. 116 and 125.

C. Fixed-Tilt, Stainless Steel Framed Mirror Units:  Fabricate frame of not less than 0.04 inch
(1.0 mm) stainless steel with all joints mitered, welded and ground smooth.  Construct
frame so that taper is not less than 3 inches (75 mm) from top to bottom.  Locate at Rm.
103.

D. Warm-Air Hand Dryer:  Recessed "No-Touch" activation, die-cast zinc or aluminum base,
with color picked from manufacturers' standard color-painted cover.  Locate two (2) at Rm.
115 and one (1) each at Rms. 103 and 125.

2.12 FABRICATION 

A. General:  Only a maximum 1-1/2 inch (38 mm) diameter, unobtrusive stamped
manufacturer logo, as approved by Architect, is permitted on exposed face of toilet or bath
accessory units.  On either interior surface not exposed to view or back surface, provide
additional identification by either a printed, waterproof label or a stamped nameplate,
indicating manufacturer's name and product model number.

B. Surface-Mounted Toilet Accessories, General:  Except where otherwise indicated, fabricate 
units with tight seams and joints, exposed edges rolled.  Hang doors or access panels with
continuous stainless steel piano hinge.  Provide concealed anchorage wherever possible.

C. Recessed Toilet Accessories, General:  Except where otherwise indicated, fabricate units of
all-welded construction, without mitered corners.  Hang doors or access panels with full-
length, stainless steel piano hinge.  Provide anchorage that is fully concealed when unit is
closed.

D. Framed Mirror Units, General:  Fabricate frames for glass mirror units to accommodate
wood, felt, plastic or other glass edge protection material.  Provide mirror backing and
support system that will permit rigid, tamperproof glass installation and prevent moisture
accumulation as follows:
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1. Provide galvanized-steel backing sheet, not less than 0.034 inch (0.9 mm) and full 
mirror size with nonabsorptive filler material.  Corrugated cardboard is not an 
acceptable filler material. 

E. Mirror Unit Hangers:  Provide system for mounting mirror units that will permit rigid, 
tamperproof and theftproof installation as follows: 

 
1. One-piece, galvanized-steel, wall-hanger device with spring-action locking 

mechanism to hold mirror unit in position with no exposed screws or bolts. 
2. Heavy-duty wall brackets of galvanized, steel, equipped with concealed locking 

devices requiring a special tool to remove. 

F. Keys:  Provide universal keys for access to toilet accessory units requiring internal access 
for servicing, resupply, etc.  Provide minimum of six (6) keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install toilet accessory units according to manufacturers' instructions, using fasteners 
appropriate to substrate as recommended by unit manufacturer.  Install units plumb and 
level, firmly anchored in locations and at heights indicated. 

B. Secure mirrors to walls in concealed, tamperproof manner with special hangers, toggle 
bolts or screws.  Set units plumb, level and square at locations indicated, according to 
manufacturer's instruction for type of substrate involved. 

C. Install grab bars to withstand a downward load of at least 250 lbf (1100 N), complying with 
ASTM F446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust toilet accessories for proper operation and verify that mechanisms function 
smoothly.  Replace damaged or defective items. 

B. Clean and polish all exposed surfaces strictly according to manufacturer's recommendations 
after removing temporary labels and protective coatings. 

END OF SECTION 102800    
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SECTION 104413 - FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Fire-protection cabinets for the following: 

a. Portable fire extinguisher. 

B. Related Requirements: 

1. Section 104416 "Fire Extinguishers" for portable, hand-carried fire extinguishers 
accommodated by fire-protection cabinets 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Show door hardware, cabinet type, trim style, and panel style. Include roughing-in 
dimensions and details showing recessed-, semi recessed-, or surface-mounting 
method and relationships of box and trim to surrounding construction. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire-protection cabinets to include in maintenance manuals. 

1.5 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of [fire 
extinguishers indicated are accommodated. 

B. Coordinate sizes and locations of fire-protection cabinets with wall depths. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fire-protection cabinets, accessories, and fire extinguishers 
from single source from single manufacturer. 
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2.2 FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher.

B. Cabinet Construction: Nonrated.

C. Cabinet Material: Stainless-steel sheet.

1. Shelf: Same metal and finish as cabinet.

D. Semi recessed Cabinet: One-piece combination trim and perimeter door frame
overlapping surrounding wall surface, with exposed trim face and wall return at outer
edge (backbend).

1. Square-Edge Trim: 1-1/4- to 1-1/2-inch (32- to 38-mm) backbend depth.

E. Cabinet Trim Material: Stainless-steel sheet.

F. Door Material: Stainless-steel sheet.

G. Door Style: Fully glazed panel with frame

H. Door Glazing: Tempered break glass.

I. Door Hardware: Manufacturer's standard door-operating hardware of proper type for
cabinet type, trim style, and door material and style indicated.

1. Provide recessed door pull and friction latch.
2. Provide continuous hinge, of same material and finish as trim.

J. 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. Door Lock: Cam lock that allows door to be opened during emergency by pulling
sharply on door handle.

3. Identification: Lettering complying with authorities having jurisdiction for letter
style, size, spacing, and location. Locate as indicated.

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE
EXTINGUISHER”

1) Location: Applied to cabinet door, cabinet glazing.
2) Application Process: Decals, Pressure-sensitive vinyl letters.
3) Lettering Color: Red.
4) Orientation: Vertical.
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K. Materials: 

1. Stainless Steel: ASTM A666, Type 304. 

a. Finish: No. 4 directional satin finish. 

2. Tempered Break Glass: ASTM C1048, Kind FT, Condition A, Type I, Quality q3, 
and 1.5 mm thick. 

2.3 FABRICATION 

A. Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, 
door, and hardware to suit cabinet type, trim style, and door style indicated. 

1. Weld joints and grind smooth. 
2. Miter corners and grind smooth. 
3. Provide factory-drilled mounting holes. 
4. Prepare doors and frames to receive locks. 
5. Install door locks at factory. 

B. Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials 
indicated and coordinated with cabinet types and trim styles. 

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, 
minimum 1/2 inch (13 mm) thick. 

2. Fabricate door frames of one-piece construction with edges flanged. 
3. Miter and weld perimeter door frames and grind smooth. 

C. Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and 
ground smooth. 

2.4 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and 
Metal Products," for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces of fire-protection cabinets from 
damage by applying a strippable, temporary protective covering before shipping. 

C. Finish fire-protection cabinets after assembly. 

D. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where semi
recessed cabinets will be installed.

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

3.2 PREPARATION

A. Prepare recesses for semi-recessed fire-protection cabinets as required by type and size
of cabinet and trim style.

3.3 INSTALLATION

A. General: Install fire-protection cabinets in locations and at mounting heights indicated.

1. Fire-Protection Cabinets: 42 inches (1067 mm) above finished floor to top of fire
extinguisher.

B. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb.

1. Unless otherwise indicated, provide recessed fire-protection cabinets. If wall
thickness is inadequate for recessed cabinets, provide semi-recessed fire-
protection cabinets.

2. Fasten mounting brackets to inside surface of fire-protection cabinets, square and
plumb.

C. Identification:

1. Apply vinyl lettering at locations indicated.

3.4 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection
cabinets are installed unless otherwise indicated in manufacturer's written installation
instructions.

B. Adjust fire-protection cabinet doors to operate easily without binding. Verify that
integral locking devices operate properly.

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces
as recommended by manufacturer.

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to
factory-finished appearance. Use only materials and procedures recommended or
furnished by fire-protection cabinet and mounting bracket manufacturers.
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E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 104413 
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SECTION 104416 – FIRE PROTECTION SPECIALTIES  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Portable fire extinguishers. 

2. Mounting brackets for fire extinguishers. 

1.3 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for fire-protection cabinets. 

1. Fire Extinguishers:  Include rating and classification. 

B. Maintenance Data:  For fire extinguishers to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fire extinguishers and fire-protection cabinets through one 
source from a single manufacturer. 

B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers." 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of portable fire extinguishers that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10. 
b. Faulty operation of valves or release levers. 

2. Warranty Period:  Six years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PORTABLE FIRE EXTINGUISHERS 

A. Manufacturers:

1. JL Industries, Inc.
2. Larsen's Manufacturing Company.
3. Potter Roemer; Div. of Smith Industries, Inc.

B. General:  Provide fire extinguishers of type, size, and capacity for each mounting
bracket indicated.

1. Valves: Manufacturer's standard.
2. Handles and Levers:  Manufacturer's standard.
3. Instruction Labels:  Include pictorial marking system complying with NFPA 10,

Appendix B and bar coding for documenting fire extinguisher location,
inspections, maintenance, and recharging.

C. Pressurized, FFFP-Foam Type:  UL-rated 299, 3-A:20-B, 2.5-gal. nominal capacity,
with FFFP foam in stainless-steel container; with pressure-indicating gage.

D. Regular Dry-Chemical Type in Steel Container:  UL-rated 299, 10-B:C, 5-lb nominal
capacity, with sodium bicarbonate-based dry chemical in enameled-steel container.

E. Carbon Dioxide Type:  UL-rated 154 10-B:C, 15-lb nominal capacity, with carbon
dioxide in enameled-steel container.

F. Portable Fire Extinguisher Schedule:  General Contractor to coordinate with the local
Fire Department having jurisdiction, the location of all fire extinguishers.  Installation
by General Contractor.

2.2 MOUNTING BRACKETS 

A. Manufacturers:

1. JL Industries, Inc.
2. Larsen's Manufacturing Company.
3. Potter Roemer; Div. of Smith Industries, Inc.

B. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire
extinguisher to wall or structure, of sizes required for types and capacities of fire
extinguishers indicated, with plated or baked-enamel finish.

1. Color: Red.

C. Identification:  Lettering complying with authorities having jurisdiction for letter style,
size, spacing, and location.  Locate as indicated by Architect.
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1. Identify bracket-mounted fire extinguishers with the words "FIRE
EXTINGUISHER" in red letter decals applied to mounting surface.

a. Orientation: Horizontal.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging.

1. Remove and replace damaged, defective, or undercharged units.

2. Examine walls and partitions for suitable framing depth and blocking where semi-
recessed cabinets will be installed.

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

3.2 INSTALLATION

A. General:  Install fire-protection specialties in locations and at mounting heights
indicated or, if not indicated, at heights as indicated below or as acceptable to
authorities having jurisdiction:

1. Mounting Brackets:  54-inches above finished floor to top of fire extinguisher.

B. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at
locations indicated.

C. Identification:  Apply vinyl lettering at locations indicated.

3.3 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as fire-protection
specialties are installed, unless otherwise indicated in manufacturer's written installation
instructions.

END OF SECTION 104416 
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SECTION 123661.16 - SOLID SURFACING COUNTERTOPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:

1. Solid surface material countertops.
2. Solid surface material backsplashes.
3. Solid surface material end splashes.
4. Solid surface material sinks.
5. Solid surface window sills.
6. Solid surface adhesives and sealants.

1.3 ACTION SUBMITTALS 

A. Product Data: For countertop and sill materials and sinks including manufacturer's
technical data sheets, and published written instructions.

B. Sustainable Design Submittals:

1. Product Data: For adhesives and sealants, indicating VOC content.
2. Laboratory Test Reports: For adhesives and sealants, indicating compliance with

requirements for low-emitting materials.

C. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash
profiles, methods of joining, terminations, and cutouts.

1. Show locations and details of joints.
2. Show direction of directional pattern, if any.

D. Samples for Initial Selection: For each type of material exposed to view.

E. Samples for Verification: For the following products:

1. Countertop material, 6 inches (150 mm) square.
2. One full-size solid surface material countertop, with front edge and backsplash, 8

by 10 inches (200 by 250 mm), of construction and in configuration specified.
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F. Certificates: For the following certifications: 

1. United States Food and Drug Administration (FDA) compliance for food contact 
materials described in 21 CFR 174 to 21 CFR 190. 

2. New York City material equipment acceptance, MEA 181-96-M. 
3. ANSI/NSF 51 "food zone" and FDA "direct-food contact" compliant. 
4. UL GREENGUARD® Gold Certified product for low-chemical emissions. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and fabricator. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For solid surface material countertops to include in maintenance 
manuals. Include Product Data for care products used or recommended by Installer and 
names, addresses, and telephone numbers of local sources for products. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 quality management system certification for 
manufacturing facility(ies). 

B. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate 
countertops similar to that required for this Project, and whose products have a record 
of successful in-service performance. 

1. Manufacturer-certified fabricator. 

C. Installer Qualifications: Manufacturer certified fabricator of countertops. 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify dimensions of countertops by field measurements after 
base cabinets are installed but before countertop fabrication is complete. 

1.8 COORDINATION 

A. Coordinate locations of utilities that will penetrate countertops or backsplashes. 
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1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and installer agree to repair or replace sheet
material not free from defects in materials, fabrication, or workmanship within specified
warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 SOLID SURFACE COUNTERTOP AND WALL MATERIALS 

A. Composition Solid-Surface Material: Homogeneous-filled plastic resin complying with
ICPA SS-1.

1. Basis-of-Design Product: Subject to compliance with requirements, provide
Wilsonart LLC; [051] [025] or a comparable product by one of the following:
a. Avonite Surfaces.
b. Formica Corporation.
c. Swan Corporation (The).

2. Thickness: 0.490 inch (12.4 mm).
3. Panel Weight: 4.4 lb/sq. ft. (21.5 kg/sq. m).
4. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified

testing agency. Identify products with appropriate markings of applicable testing
agency.

a. Flame-Spread Index: 25 or less.
b. Smoke-Developed Index: 50 or less.

5. Integral Sink Bowls: Comply with CSA B45.5/IAPMO Z124.
6. Colors and Patterns: As selected by Architect from manufacturer's full range.

B. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.

C. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged,
touch sanded.

2.2 COUNTERTOP FABRICATION 

A. Fabricate countertops according to solid surface material manufacturer's written
instructions and to the AWI/AWMAC/WI's "Architectural Woodwork Standards."

1. Grade: Premium.
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B. Configuration: 

1. Front: Straight, slightly eased at top] 
2. Backsplash: Straight, slightly eased at corner. 
3. End Splash: Matching backsplash. 

C. Countertops: 1/2-inch (12.7-mm) thick, solid surface material with front edge built up 
with same material. 

D. Fabricate tops with shop-applied edges[ and backsplashes] unless otherwise indicated. 
Comply with solid surface material manufacturer's written instructions for adhesives, 
sealers, fabrication, and finishing. 

1. Fabricate with loose backsplashes for field assembly. 
2. Install integral sink bowls in countertops in the shop. 

E. Joints: Fabricate countertops without joints. 

F. Joints: Fabricate countertops in sections for joining in field. 

1. Joint Locations: Not within 3 inches (76 mm) of a cutout or cooktop, 1 inch (25 
mm) from inside corner for conventional seams, and not where countertop 
sections less than 36 inches (900 mm) long would result, unless unavoidable. 

G. Cutouts and Holes: 

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures in shop using 
template or pattern furnished by fixture manufacturer. Form cutouts to smooth, 
even curves. 

a. Provide vertical edges, slightly eased at juncture of cutout edges with top 
and bottom surfaces of countertop. 

b. Provide vertical edges, rounded to 3/8-inch (10-mm) radius at juncture of 
cutout edges with top surface of countertop, slightly eased at bottom. 

2. Counter-Mounted Plumbing Fixtures: Prepare countertops in shop for field 
cutting openings for counter-mounted fixtures. Mark tops for cutouts and drill 
holes at corners of cutout locations. Make corner holes of largest radius practical. 

3. Fittings: Drill countertops in shop for plumbing fittings, undercounter soap 
dispensers, and similar items. 

2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by solid surface material manufacturer. 

1. Adhesives shall have a VOC content of 70 g/L or less. 
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2. Adhesive shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint
Sealants."

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates to receive solid surface material countertops and conditions under
which countertops will be installed, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
countertops.

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

3.2 INSTALLATION 

A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m), 1/4 inch (6
mm) maximum. Do not exceed 1/64-inch (0.4-mm) difference between planes of
adjacent units.

B. Fasten countertops by adhering with 100-percent silicone material in dab format (not
bead format) to base units into underside of countertop at 18 to 24 inches (457 to 610
mm) o.c. Align adjacent surfaces and, using adhesive in color to match countertop, form
seams to comply with manufacturer's written instructions. Carefully dress joints smooth,
remove surface scratches, and clean entire surface.

C. Fasten countertops by adhering with 100-percent silicone material in dab format (not
bead format) to base units into underside of countertop at 18 to 24 inches (457 to 610
mm) o.c. Shim as needed to align subtops in a level plane.

D. Secure countertops to subtops or wood-web frame with adhesive according to solid
surface material manufacturer's written instructions. Align adjacent surfaces and, using
adhesive in color to match countertop, form seams to comply with manufacturer's
written instructions. Carefully dress joints smooth, remove surface scratches, and clean
entire surface.

E. Bond joints with adhesive and draw tight as countertops are set. Mask areas of
countertops adjacent to joints to prevent adhesive smears.
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1. Clamp units to temporary bracing, supports, or each other to ensure that
countertops are properly aligned and joints are of specified width.

F. Install backsplashes and end splashes by adhering to wall and countertops with
adhesive. Mask areas of countertops and splashes adjacent to joints to prevent adhesive
smears.

G. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to
prevent damage while cutting. Make cutouts to accurately fit items to be installed, and
at right angles to finished surfaces unless beveling is required for clearance. Ease edges
slightly to prevent snipping.

H. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."

END OF SECTION 123661.16 
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SECTION 124813 – ENTRANCE FLOOR MATS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Frames to be set in concrete floors to receive recessed floor mats.
2. Recessed floor mats of the following type:

a. Roll-up linked-tread-type floor mats.

B. Related Sections:  The following Sections contain requirements that relate to this Section:

1. Division 3 Sections for concrete work, including forming, placing, and finishing
concrete floor slabs and grouting frames into recess.

C. Products furnished but not installed under this Section include frames for floor mats to be
set in concrete floor slabs.

1.3 SUBMITTALS

A. General:  Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product data for each type of floor mat and frame specified, including manufacturer's
specifications and installation instructions, details of construction relative to materials,
dimensions of individual components, profiles, and finishes.

C. Shop drawings showing layout and types of floor mat and frames, full-scale sections of
typical installations, details of patterns or designs, anchors, and accessories.

D. Samples for initial selection purposes in form of manufacturer's color charts consisting of
actual sections of floor mat and frame materials, showing full range of colors, textures,
finishes, and patterns available, for each type of floor mat and frame indicated.

E. Samples for verification purposes in form of 12-inch-square assembled section of floor mat
and frame members with selected tread surface showing each type of metal finish and color
of exposed floor mat, frames, and accessories required.  Where finishes involve normal
color and texture variations, include sample sets showing the full range of variations
expected.
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F. Maintenance data in the form of manufacturer's printed instructions for cleaning and
maintaining floor mats.

1.4 PROJECT CONDITIONS

A. Field Measurements:  Check actual blocked-out openings in floors by accurate field
measurements before fabricating frames and mats; show recorded measurements on final
shop drawings.  Coordinate fabrication schedule with construction progress to avoid a
delay of the Work.

1.5 QUALITY ASSURANCE

A. Single-Source Responsibility:  Obtain floor mats and frames from one source of a single
manufacturer.

1.6 SEQUENCING AND SCHEDULING

1. Install frames integrally with principal placing of concrete floor system.  Locate,
align, and level frame members accurately.  Recess in-fill concrete where required
for placement of concrete topping.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Roll-Up Linked-Tread Floor Mats:

a. American Floor Products Company, Inc.
b. Arden Architectural Specialties, Inc.
c. Balco, Inc.
d. Construction Specialties, Inc.
e. K.N. Crowder Mfg. Inc.
f. J.L. Industries.
g. Kadee Metalfab, Inc.
h. Mats, Inc.
i. Metalines, Div. of Balco, Inc.
j. R.C. Musson Rubber Company.
k. Pawling Corp.
l. Reese Enterprises, Inc.

2.2 MATERIALS 



124813 - 3 

A. General:  Provide colors, patterns, and profiles of materials, including metals and metal
finishes indicated or specified.  Where not indicated, provide colors, patterns, and profiles
selected by Architect from manufacturer's standards.

B. Recessed Mat Frames:  Size and style to fit floor mat type matching approved sample, for
permanent recessed installation in floor, complete with corner pins or reinforcing and
installation anchorages.

1. Extruded Aluminum:  ASTM B 221, alloy 6063-T5.  Coat surface of frame that will
contact cementitious material with zinc chromate paint or manufacturer's standard
protective coating.

2. Provide edge members in single lengths or, where frame dimensions exceed
maximum available lengths, provide minimum number of pieces possible, with
hairline joints equally spaced and with pieces spliced together by means of straight
connecting pins.

C. Roll-Up Vinyl Linked-Tread Floor Mats:  Vinyl-acrylic hinged tread-slats with slotted or
perforated hinges to form 2-inch-wide by 3/8-inch-thick slat modules.  Provide type of
tread inserts as specified below.

1. Hinge:  Plastic.
2. Aluminum Finish:  Natural mill finish.
3. Tread Surface:  Fusion-bonded carpet insert of 1/4-inch-high, 28 oz. per sq. yd. level-

cut DuPont Antron III nylon filament.
4. Tapered Rigid Frame:  Tapered aluminum extrusion frame members, not less than 1-

1/2 inches wide, with mitered corners and finish to match tread-slat extrusions.
Provide with floor anchorage devices required.

2.3 FABRICATION 

A. Shop-fabricate units of floor mat work to greatest extent possible in sizes as indicated.
Where not indicated otherwise, provide single unit for each mat installation, but do not
exceed manufacturer's maximum size recommendation for units intended for removal 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.  Where possible, verify sizes by field
measurement before shop fabrication.

PART 3 - EXECUTION 

3.1 INSTALLATION 



 124813 - 4 

A. Install recessed frames and mats complying with manufacturer's 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 time of Substantial 
Completion. 

B. Defer installation of floor mats until time of Substantial Completion for Project. 

END OF SECTION 124813 
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SECTION 142123.16 – MACHINE ROOM-LESS HYDRAULIC ELEVATOR 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2    SUMMARY 

A. Section includes machine-room-less electric traction passenger elevators.

B. Related Requirements:
1. Section 051200 "Structural Steel Framing" for the following:

a. Attachment plates, angle brackets, and other preparation of structural steel
for fastening guide-rail brackets.

b. Divider beams.
c. Hoist beams.
d. Structural-steel shapes for subsills.

1.3 DEFINITIONS 

A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1. Include capacities, sizes, performances, operations, safety features, finishes, and
similar information.

2. Include Product Data for car enclosures, hoistway entrances, and operation,
control, and signal systems.

B. Shop Drawings:

1. Include plans, elevations, sections, and large-scale details indicating service at
each landing, coordination with building structure, relationships with other
construction, and locations of equipment.

2. Include large-scale layout of car-control station and standby power operation
control panel.

3. Indicate maximum dynamic and static loads imposed on building structure at
points of support, and maximum and average power demands.
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C. Samples for Initial Selection: For each type of exposed finish involving color selection.

D. Samples for Verification: For exposed car, hoistway door and frame, and signal equipment
finishes; 3-inch- square Samples of sheet materials; and 4-inch lengths of running trim
members.

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.

B. Seismic Qualification Certificates: For elevator equipment, accessories, and components,
from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoistway and
pit layout and dimensions, as indicated on Drawings, and electrical service including
standby power generator, as shown and specified, are adequate for elevator system being
provided.

D. Sample Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For elevators to include in emergency, operation, and
maintenance manuals.

1. Submit manufacturer's or Installer's standard operation and maintenance manual,
according to ASME A17.1/CSA B44 including diagnostic and repair information
available to manufacturer's and Installer's maintenance personnel.

B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities
having jurisdiction for normal, unrestricted elevator use.

C. Continuing Maintenance Proposal: Submit a continuing maintenance proposal from
Installer to Owner, in the form of a standard two-year maintenance agreement, starting on
date initial maintenance service is concluded. State services, obligations, conditions, and
terms for agreement period and for future renewal options.
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Elevator manufacturer or an authorized representative who is 
trained and approved by manufacturer. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle materials, components, and equipment in manufacturer's 
protective packaging. Store materials, components, and equipment off of ground, under 
cover, and in a dry location. 

1.9 COORDINATION 

A. Coordinate installation of inserts, sleeves, block outs, elevator equipment with integral 
anchors, and other items that are embedded in concrete or masonry for elevator equipment. 
Furnish templates, inserts, sleeves, elevator equipment with integral anchors, and 
installation instructions and deliver to Project site in time for installation. 

B. Coordinate locations and dimensions of work specified in other Sections that relates to 
electric traction elevators including pit ladders; sumps and floor drains in pits; entrance 
subsills; electrical service; and electrical outlets, lights, and switches in hoistways and pits. 

1.10 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace 
elevator work that fails in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, operation or control system failure, 
including excessive malfunctions; performances below specified ratings; 
excessive wear; unusual deterioration or aging of materials or finishes; unsafe 
conditions; need for excessive maintenance; abnormal noise or vibration; and 
similar unusual, unexpected, and unsatisfactory conditions. 

2. Warranty Period: 5 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 HYDRAULIC ELEVATOR MANUFACTURERS 

A. Subject to compliance with the requirements of the contract, proved products by one of the 
follow principal manufacturers: 

1. TK Elevator: Endura MRL, Twinpost above ground 2 stage, hydraulic machine 
room less, passenger, (Basis of Design) 

2. Otis 
3. Schindler 
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4. KONE 

B. Source Limitations: Obtain elevators from single manufacturer. 
1. Major elevator components, including pump-and-tank units, plunger-cylinder 

assemblies, controllers, signal fixtures, door operators, car frames, cars, and 
entrances, shall be manufactured by single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with ASME A17.1/CSA B44. 

B. Accessibility Requirements: Comply with requirements for accessible elevators in the 
United States Access Board's ADA-ABA Accessibility Guidelines and with ICC A117.1. 

C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7 and shall comply with elevator seismic requirements 
in ASME A17.1/CSA B44. 

2.3    ELEVATORS 

A. Elevator System, General: Manufacturer's standard elevator systems. Unless otherwise 
indicated, manufacturer's standard components shall be used, as included in standard 
elevator systems and as required for complete system. 

B. Elevator Description: 
1. Rated Load: 3500 lb. 
2. Rated Speed: 110 fpm. 
3. Travel: 14’-0” 
4. Landings: 2 
5. Openings: 2 (Front) 
6. Power Characteristics: 208 volts, 3 phase, 60 Hz. 
7. Pit Depth: 4’-0” 
8. Auxiliary Operations: 

a. Standby power operation. 
b. Standby-powered lowering. 
c. Battery-powered automatic evacuation. 
d. Earthquake Emergency Operation: Comply with requirements in 

ASME A17.1/CSA B44. 
e. Automatic dispatching of loaded car. 
f. Nuisance-call cancel. 
g. Loaded-car bypass. 
h. Distributed parking. 
i. Off-peak operation. 
j. Automatic operation of lights and ventilation fans. 

9. Car Enclosures: 
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a. Inside Width: Not less than 80 inches from side wall to side wall. 
b. Inside Depth: Not less than 65 inches from back wall to front wall (return 

panels). 
c. Inside Height: Not less than 84 inches to underside of ceiling. 
d. Front Walls (Return Panels): Satin stainless steel, No. 4 finish. 
e. Car Fixtures: Satin stainless steel, No. 4 finish. 
f. Side and Rear Wall Panels: Plastic laminate. 
g. Reveals: Satin stainless steel, No. 4 finish. 
h. Door Faces (Interior): Satin stainless steel, No. 4 finish. 
i. Door Sills: Aluminum. 
j. Ceiling: Luminous ceiling. 
k. Handrails: 1/2 by 2 inches  rectangular, satin stainless steel, No. 4 finish, at 

sides and rear of car. 
l. Floor: Manufacturer's standard carpet. 

 

10. Hoistway Entrances: 

a. Width: 42 inches. 
b. Height: 84 inches. 
c. Type: Single-speed side sliding. 
d. Frames at First Floor Satin stainless steel, No. 4 finish. 
e. Frames at Other Floors: Satin stainless steel, No. 4 finish. 
f. Doors at First Floor Satin stainless steel, No. 4 finish. 
g. Doors at Other Floors: Satin stainless steel, No. 4 finish. 
h. Sills at First Floor: Aluminum. 
i. Sills at Other Floors: Aluminum. 

11. Hall Fixtures at First Floor: Satin stainless steel, No. 4 finish. 
12. Hall Fixtures at Other Floors: Satin stainless steel, No. 4 finish. 
13. 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 hooks for protective pads in car and two complete set(s) of full-
height protective pads. 

2.4 SYSTEM AND COMPONENTS 

A. Pump Units: Positive-displacement type with a maximum of 10 percent variation between 
no load and full load and with minimum pulsations. 

B. Pump shall be submersible type with submersible squirrel-cage induction motor, and shall 
be suspended inside oil tank from vibration isolation mounts or shall be tank-top-mounted 
type with fan-cooled, squirrel-cage induction motor, and shall be mounted on oil tank with 
vibration isolation mounts and enclosed in prime-painted steel enclosure lined with 1-inch- 
thick, glass-fiber insulation board. 
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C. Motor shall have wye-delta or solid-state starting.

D. Motor shall have variable-voltage, variable-frequency control.

E. Hydraulic Silencers: System shall have hydraulic silencer containing pulsation-absorbing
material in blowout-proof housing at pump unit.

F. Piping: Size, type, and weight of piping as recommended by elevator manufacturer, with
flexible connectors to minimize sound and vibration transmissions from power unit.

G. Cylinder units shall be connected with dielectric couplings..

H. Hydraulic Fluid: Elevator manufacturer's standard fire-resistant fluid with additives as
needed to prevent oxidation of fluid, corrosion of cylinder and other components, and other
adverse effects.

I. Hydraulic Fluid: Nontoxic, biodegradable[, fire-resistant] fluid, made from vegetable oil
with antioxidant, anticorrosive, antifoaming, and metal-passivating additives, that is
approved by elevator manufacturer for use with elevator equipment.

J. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for
installing guide rails, machinery, and other components of elevator work. Device
installation is specified in another Section.

K. Protective Cylinder Casing: PVC or HDPE pipe casing complying with ASME A17.1/CSA
B44, of sufficient size to provide not less than 1-inch (25-mm) clearance from cylinder and
extending above pit floor. Casing shall have means of monitoring effectiveness to comply
with ASME A17.1/CSA B44.

L. Corrosion-Protective Filler: A nontoxic, petroleum-based gel formulated for filling the
space between hydraulic cylinder and protective casing. Filler shall be electrically
nonconductive, displace or absorb water, and gel or solidify at temperatures below 60 deg
F.

M. Car Frame and Platform: Welded or bolted steel units.

N. Guides: Polymer-coated, nonlubricated sliding guides or sliding guides with guide-rail
lubricators. Provide guides at top and bottom of car frame.

2.5 OPERATION SYSTEMS 

A. General: Provide manufacturer's standard microprocessor operation systems as required
to provide type of operation indicated.
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B. Auxiliary Operations:

1. Single-Car 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. Manual operation
causes automatic operation to cease.

2. Single-Car Standby-Powered Lowering: On activation of standby power, if car is
at a floor, it remains at that floor, opens its doors, and shuts down. If car is
between floors, it is lowered to the next floor below, opens its doors, and shuts
down.

3. Single-Car Battery-Powered Automatic Evacuation: If power fails and car is at a
floor, it remains at that floor, opens its doors, and shuts down. If car is between
floors, it moves to the next floor above or below, opens its doors, and shuts down.
System includes rechargeable battery and automatic recharging system.

4. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated
capacity, doors begin closing.

5. Automatic Operation of Lights and Fan: When elevator is stopped and
unoccupied with doors closed, lighting, ventilation fan, and cab displays are de-
energized after five minutes and are re-energized before car doors open.

6. Independent Service: Keyswitch in car-control station removes car from group
operation and allows it to respond only to car calls. Key cannot be removed from
keyswitch when car is in independent service. When in independent service, doors
close only in response to door close button.

C. Security features shall not affect emergency firefighters' service.

1. Keyswitch Operation: Push buttons are activated and deactivated by security
keyswitches at push-button stations. Key is removable in either position.

2. Car-to-Lobby Feature: Feature, activated by keyswitch at main lobby, that causes
car to return immediately to lobby and open doors for inspection. On deactivation
by keyswitch, calls registered before keyswitch activation are completed and
normal operation is resumed.

2.5 DOOR REOPENING DEVICES 

A. Infrared Array: Provide door reopening device with uniform array of 36 or more
microprocessor-controlled, infrared light beams projecting across car entrance. Interruption
of one or more light beams shall cause doors to stop and reopen.

B. Nudging Feature: After car doors are prevented from closing for predetermined adjustable
time, through activating door reopening device, a loud buzzer shall sound and doors shall
begin to close at reduced kinetic energy.
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2.6 CAR ENCLOSURES 

A. General: Provide enameled or powder-coated steel car enclosures to receive removable 
wall panels, with removable car roof, access doors, power door operators, and ventilation. 

1. Provide standard railings complying with ASME A17.1/CSA B44 on car tops 
where required by ASME A17.1/CSA B44. 

B. Materials and Finishes: Manufacturer's standards, but not less than the following: 
1. Subfloor: Exterior, C-C Plugged grade plywood, not less than 7/8-inch nominal 

thickness. 
2. Floor Finish: Elevator manufacturer's standard level-loop nylon carpet; color as 

selected by Architect from full range of industry colors. 
3. Enameled or Powder-Coated Steel Wall Panels: Flush, formed-metal 

construction; fabricated from cold-rolled steel sheet. Provide with factory-applied 
enamel or powder-coat finish; colors as selected by Architect from manufacturer's 
full range. 

4. Stainless-Steel Wall Panels: Flush, formed-metal construction; fabricated from 
stainless-steel sheet. 

5. Bronze Wall Panels: Flush, formed-metal construction; fabricated from bronze 
sheet. 

6. Plastic-Laminate Wall Panels: Plastic laminate adhesively applied to 1/2-inch  
fire-retardant-treated particleboard with plastic-laminate panel backing and 
manufacturer's standard protective edge trim. Panels shall have a flame-spread 
index or 75 or less, when tested according to ASTM E84. Plastic-laminate color, 
texture, and pattern as selected by Architect from elevator manufacturer's full 
range. 

7. Fabricate car with recesses and cutouts for signal equipment. 
8. Fabricate car door frame integrally with front wall of car. 
9. Stainless-Steel Doors: Flush, hollow-metal construction; fabricated from 

stainless-steel sheet[or by laminating stainless-steel sheet to exposed faces and 
edges of enameled or powder-coated steel doors using adhesive that fully bonds 
metal to metal without telegraphing or oil-canning. 

10. Sight Guards: Provide sight guards on car doors. 
11. Sills: Extruded or machined metal, with grooved surface, 1/4 inch thick. 
12. Luminous Ceiling: Fluorescent light fixtures and ceiling panels of translucent 

acrylic or other permanent rigid plastic. 
13. Light Fixture Efficiency: Not less than 35 lumens/W. 
14. Ventilation Fan Efficiency: Not less than 3.0 cfm/W. 

2.7 HOISTWAY ENTRANCES 

A. Hoistway Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-
frame hoistway entrances complete with track systems, hardware, sills, and accessories. 
Frame size and profile shall accommodate hoistway wall construction. 
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1. Where gypsum board wall construction is indicated, frames shall be self-
supporting with reinforced head sections.

B. Fire-Rated Hoistway Entrance Assemblies: Door and frame assemblies shall comply with
NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to
authorities having jurisdiction based on testing at as close-to-neutral pressure as possible
according to NFPA 252.

1. Fire-Protection Rating: 1 hour with 30-minute temperature rise of 450 deg F.

C. Materials and Fabrication: Manufacturer's standards, but not less than the following:

1. Enameled or Powder-Coated Steel Frames: Formed from cold- or hot-rolled steel
sheet. Provide with factory-applied enamel or powder-coat finish; colors as
selected by Architect from manufacturer's full range.

2. Primed or Powder-Coated Steel Frames: Formed from cold- or hot-rolled steel
sheet. Provide with factory-applied, rust-resistant primer or powder-coating for
field painting.

3. Steel Subframes: Formed from cold- or hot-rolled steel sheet, with factory-applied
enamel or powder-coat finish or rust-resistant primer. Fabricate to receive applied
finish as indicated.

4. Stainless-Steel Frames: Formed from stainless-steel sheet.
5. Bronze Frames: Formed from cold- or hot-rolled steel sheet, with enamel or

powder-coat finish, and with formed-bronze sheet laminated to steel frames using
adhesive that fully bonds metal to metal without telegraphing or oil-canning.

6. Enameled or Powder-Coated Steel Doors: Flush, hollow-metal construction;
fabricated from cold-rolled steel sheet. Provide with factory-applied enamel or
powder-coat finish; colors as selected by Architect from manufacturer's full range.

7. Primed or Powder-Coated Steel Doors: Flush, hollow-metal construction;
fabricated from cold-rolled steel sheet. Provide with factory-applied, rust-resistant
primer or powder-coating for field painting.

8. Stainless-Steel Doors: Flush, hollow-metal construction; fabricated from
stainless-steel sheet or by laminating stainless-steel sheet to exposed faces and
edges of enameled or powder-coated steel doors using adhesive that fully bonds
metal to metal without telegraphing or oil-canning.

9. Sills: Extruded or machined metal, with grooved surface, 1/4 inch  thick.
10. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,

nongaseous grout complying with ASTM C1107/C1107M.

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. Provide vandal-resistant buttons and lighted elements illuminated
with LEDs.

B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount
in return panel adjacent to car door unless otherwise indicated.
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1. Mark buttons and switches for required use or function. Use both tactile symbols 
and Braille. 

2. Provide "No Smoking" sign matching car-control station, either integral with car-
control station or mounted adjacent to it, with text and graphics as required by 
authorities having jurisdiction. 

C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of 
hinged return panel adjacent to car door and with buttons, switches, controls, and indicator 
lights projecting through return panel but substantially flush with face of return panel. 

1. Mark buttons and switches for function. Use both tactile symbols and Braille. 
2. Provide "No Smoking" sign matching car-control station, either integral with car-

control station or mounted adjacent to it, with text and graphics as required by 
authorities having jurisdiction. 

D. Emergency Communication System: Two-way voice communication system, with visible 
signal, which dials preprogrammed number of monitoring station and does not require 
handset use. System is contained in flush-mounted cabinet, with identification, instructions 
for use, and battery backup power supply. 

E. Car Position Indicator: Provide digital-type car position indicator, located above car door 
or above car-control station. Also, provide audible signal to indicate to passengers that car 
is either stopping at or passing each of the floors served. Include travel direction arrows if 
not provided in car-control station. 

F. Hall Push-Button Stations: Provide one hall push-button station at each landing. 

1. Provide manufacturer's standard wall-mounted units. 
2. Equip units with buttons for calling elevator and for indicating desired direction 

of travel. 
 
G. Hall Lanterns: Units with illuminated arrows; but provide single arrow at terminal 

landings. Provide the following: 

1. Manufacturer's standard wall-mounted units, for mounting above entrance frames. 

H. 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. 

1. At manufacturer's option, audible signals may be placed on cars. 

I. Hall Position Indicators: Provide illuminated, digital-display-type position indicators, 
located above hoistway entrance at ground floor. Provide units with flat faceplate and with 
body of unit recessed in wall. 

1. Integrate ground-floor hall lanterns with hall position indicators. 
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J. Standby Power Elevator Selector Switches: Provide switches, as required by
ASME A17.1/CSA B44, where indicated. Adjacent to switches, provide illuminated signal
that indicates when normal power supply has failed. For each elevator, provide illuminated
signals that indicate when they are operational and when they are at the designated
emergency return level with doors open.

K. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position
indicators for each elevator, clearly labeled with elevator designation; include illuminated
signal that indicates when elevator is operational and when it is at the designated
emergency return level with doors open. Provide standby power elevator selector
switch(es), as required by ASME A17.1/CSA B44, adjacent to position indicators. Provide
illuminated signal that indicates when normal power supply has failed.

L. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations,
with text and graphics as required by authorities having jurisdiction, indicating that in case
of fire, elevators are out of service and exits should be used instead. Provide one sign at
each hall push-button station unless otherwise indicated.

2.9 FINISH MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed,
matte finish.

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled.

C. Stainless-Steel Sheet: ASTM A240/A240M, Type 304.

D. Stainless-Steel Bars: ASTM A276, Type 304.

E. Stainless-Steel Tubing: ASTM A554, Grade MT 304.

F. Bronze Plate and Sheet: ASTM B36/B36M, Alloy UNS No. C28000 (muntz metal).

G. Bronze Extrusions: ASTM B455, Alloy UNS No. C38500 (architectural bronze).

H. Bronze Tubing: ASTM B135 , Alloy UNS No. C23000 (red brass, 85 percent copper).

I. Aluminum Extrusions: ASTM B22 , Alloy 6063.

J. Nickel Silver Extrusions: ASTM B151/B151M, Alloy UNS No. C74500 or
UNS No. C77600.

K. Plastic Laminate: High-pressure type complying with NEMA LD 3, Type HGS for flat
applications.
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elevator areas, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work. Examine
hoistways, hoistway openings, and pits as constructed; verify critical dimensions; and
examine supporting structure and other conditions under which elevator work is to be
installed.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance
of the Work.

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

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions.

B. Welded Construction: Provide welded connections for installing elevator work where
bolted connections are not required for subsequent removal or for normal operation,
adjustment, inspection, maintenance, and replacement of worn parts. Comply with AWS
standards for workmanship and for qualifications of welding operators.

C. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts to
minimize vibration transmission to structure and structure-borne noise due to elevator
system.

D. Lubricate operating parts of systems, including ropes, as recommended by manufacturers.

E. Alignment: Coordinate installation of hoistway entrances with installation of elevator
guide rails for accurate alignment of entrances with car. Where possible, delay final
adjustment of sills and doors until car is operable in shaft. Reduce clearances to minimum,
safe, workable dimension at each landing.

F. Leveling Tolerance: 1/8 inch , up or down, regardless of load and travel direction.

G. Set sills flush with finished floor surface at landing. Fill space under sill solidly with
nonshrink, nonmetallic grout.

H. Locate hall signal equipment for elevators as follows unless otherwise indicated:

1. For groups of elevators, locate hall push-button stations between two elevators at
center of group or at location most convenient for approaching passengers.

2. Place hall lanterns either above or beside each hoistway entrance.
3. Mount hall lanterns at a minimum of 72 inches above finished floor.
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3.3 FIELD QUALITY CONTROL 

A. Acceptance Testing: On completion of elevator installation and before permitting elevator
use (either temporary or permanent), perform acceptance tests as required and
recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.

B. Operating Test: Load elevator to rated capacity and operate continuously for 30 minutes
over full travel distance, stopping at each level and proceeding immediately to the next.
Record temperature rise of elevator machine during 30-minute test period. Record failure
to perform as required.

C. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times
that tests are to be performed on elevators.

3.4 PROTECTION 

A. Temporary Use: 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.

2. Provide strippable protective film on entrance and car doors and frames.
3. Provide padded wood bumpers on entrance door frames covering jambs and

frame faces.
4. Provide other protective coverings, barriers, devices, signs, and procedures as

needed to protect elevator and elevator equipment.
5. Do not load elevators beyond their rated weight capacity.
6. Engage elevator Installer to provide full maintenance service. Include preventive

maintenance, repair or replacement of worn or defective components, lubrication,
cleanup, and adjustment as necessary for proper elevator operation at rated speed
and capacity. Provide parts and supplies same as those used in the manufacture
and installation of original equipment.

7. Engage elevator Installer to restore damaged work, if any, so no evidence remains
of correction. Return items that cannot be refinished in the field to the shop, make
required repairs and refinish entire unit, or provide new units as required.

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel
to operate, adjust, and maintain elevator(s).

B. Check operation of elevator with Owner's personnel present before date of Substantial
Completion and again not more than one month before end of warranty period. Determine
that operation systems and devices are functioning properly.
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3.6  MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service 
shall include 24 months' full maintenance by skilled employees of elevator Installer. 
Include monthly preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper elevator operation 
at rated speed and capacity. Parts and supplies shall be manufacturer's authorized 
replacement parts and supplies. 

1. Perform maintenance during normal working hours. 
2. Perform emergency callback service during normal working hours with response 

time of two hours or less. 
3. Include 24-hour-per-day, 7-day-per-week emergency callback service with 

response time of two hours or less. 

 

END OF SECTION 142123.16 12/16 
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SECTION 310000 - EARTHWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Work covered by this Section shall include all excavation, embankment,
trenching and related work for the construction of the designated structures and
pipelines, backfill and other incidental work.

B. The Work covered by this Section consists of:
1. making all necessary excavations for the construction of all Work;
2. preparing subgrade for foundations, slabs, walks, and pavements;
3. doing all pumping, fluming, and dewatering necessary to keep the trenches

and other excavation free from water;
4. providing for uninterrupted flow of existing drains and sewers, and the

disposal of water from any sources during the progress of the Work;
5. supporting and protecting all trench walls, structures, pipes, conduits,

culverts, posts, poles, wires, fences, buildings and other public and private
property adjacent to the Work;

6. removing and replacing existing sewers, culverts, pipelines and bulkheads
where necessary;

7. removing after completion of the Work all sheeting and shoring or other soil
support materials not necessary to support the sides of trenches;

8. removing and disposing all surplus excavated material;
9. doing all backfilling and grading, of compacting backfill to limits specified

or ordered by the Engineer;
10. restoring all property damaged as a result of the Work involved in this

Contract.

C. The Work includes transporting surplus excavated materials not needed for backfill
at the location where the excavation is made, to other parts of the Work where filling
is required, and disposal of all types of surplus material off the site.

D. The Work includes:
1. constructing a structure of soil or granular material in layers to a

predetermined elevation and cross section;
2. supporting and protecting all structures, pipes, conduits, culverts, posts,

poles, wires, fences, buildings and other public and private property adjacent
to the Work;

3. placing all fill and performing rough grading;
4. compacting fill to limits specified or ordered by the Engineer;
5. restoring all property damaged as a result of the Work involved in this

Contract.
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1.2 RELATED DOCUMENTS AND SECTIONS 
 

A. Section 033000 - Concrete Work 

1.3 DEFINITIONS 
 

A. Backfill:  Soil or granular materials used to fill an excavation. 
1. Initial Backfill:  Backfill placed beside and over pipe in a trench, not 

including haunches to support sides of pipe. 
2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

 
B. Bedding:  Layer placed over the excavated subgrade in a trench before laying pipe. 

 
C. Borrow:  Satisfactory soil imported for use as fill or backfill. 

 
D. Excavation:  Removal and disposal of material encountered above subgrade or 

foundation elevations. 
1. Additional Excavation:  Excavation below subgrade or foundation elevations 

as directed by Engineer. 
2. Trench:  Narrow linear excavation 
3. Unauthorized Excavation:  Excavation below subgrade or foundation 

elevations or beyond indicated dimensions without direction by Engineer.  
Unauthorized excavation, as well as remedial work directed by Engineer, 
shall be without additional compensation. 

4. Unclassified Excavation:  Excavation to subgrade elevations regardless of the 
character of surface or subsurface conditions encountered, including rock, 
soil materials and obstructions. 

 
E. Embankment:  A structure consisting of soil, granular material, shale, rock, or other 

approved material, constructed in layers to a predetermined elevation and cross-
section. 

 
F. Granular materials:  Natural aggregate, such as broken or crushed rock, gravel, or 

sand that can be readily incorporated into an 8-inch layer, and in which at least 65% 
by weight of the grains or particles are retained in a No. 200 sieve. 

 
G. Laboratory Dry Weight: The maximum laboratory dry weight shall be the weight 

provided by the laboratory when the sample is tested in accordance with ASTM D-
698 Method A, C, or D. 

 
H. Optimum Moisture:  The water content at which the maximum density is produced 

in a soil by a given compaction effort (ASTM D-698). 
 

I. Pavement Prism:  Also referred to as the zone of influence.  The area below a line 
drawn 45 degrees to the horizontal from the surface at the edge of pavement, 
sidewalk or curb.  

 



 

220656  REV. 06/03/24 310000 - 3 

J. Pipe Embedment:  The material placed in a trench surrounding a pipe or conduit 
consisting of the foundation, bedding, haunching, and initial backfill. 

 
K. Rock:  Rock material in beds, ledges, unstratified masses, and conglomerate deposits 

and boulders of rock material one (1) cu. yd. or more in volume that when tested by 
an independent geotechnical testing agency, according to ASTM D 1586, exceeds a 
standard penetration resistance of 100 blows/2 inches. 

 
L. Shale:  Laminated material, formed by the consolidation in nature of soil, having a 

finely stratified structure.  For the purpose of these specifications, the following 
bedrock types shall also be considered shale: mudstone, claystone, siltstone and hard 
clay. 

 
M. Soil:  All earth materials, organic or inorganic, which have resulted from natural 

processes such as weathering, decay, and chemical reaction. 
 

N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
pavement, mechanical and electrical appurtenances, or other man-made stationary 
features constructed above or below the ground surface. 

 
O. Subgrade:  Surface or elevation remaining after completing excavation, or top 

surface of a fill or backfill immediately below subbase, drainage course, or topsoil 
materials. 

 
P. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 

underground services within buildings. 

1.4 SUBMITTALS 
 

A. Comply with all provisions of Section 013323, Shop Drawings and Submittals. 

1.5 REFERENCES 
 

A. AASHTO M 43  Standard Specification for Size of Aggregate for Road and Bridge 
Construction 

 
B. ASTM C-150  Standard Specification for Portland Cement 
 
C. ASTM C-618  Standard Specification for Fly Ash and Raw or Calcined Natural 

Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete 
 
D. ASTM D-698  Standard Test Methods for Moisture-Density Relations of Soils and 

Soil-Aggregate Mixtures Using 5.5-lb (2.49-kg) Rammer and 12-in. (305-mm) Drop 
 
E. ASTM D-1586  Standard Method for Penetration Test and Split-Barrel Sampling of 

Soils 
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F. ASTM D-2487  Standard Test Method for Classification of Soils for Engineering 
Purposes 

 
G. ASTM D-2940  Standard Specification for Graded Aggregate Material for Bases or 

Subbases for Highways or Airports 
 
H. ASTM D-4253  Standard Test Method for Maximum Index Density and Unit Weight 

of Soils Using a Vibratory Table 
 
I. ASTM D-4254  Standard Test Method for Minimum Index Density and Unit Weight 

of Soils and Calculation of Relative Density 
 
J. State of Ohio - Department of Transportation - Construction and Material 

Specifications, Item 304, Aggregate Base. 
 
K. State of Ohio - Department of Transportation - Construction and Material 

Specifications, Material Detail 703.16, Suitable Materials for Embankment 
Construction. 

 
L. State of Ohio - Department of Transportation - Construction and Material 

Specifications, Material Detail 703.02.A.2, Fine Aggregate for Portland Cement 
Concrete 

1.6 QUALITY ASSURANCE 
 
 A. Qualifications 

 
 B. Regulatory Requirements 

 
 C. Certifications 
 
 D. Field Samples 
 
 E. Mock-ups 
 
 F. Pre-Construction Conference 

1.7 PROJECT CONDITIONS 
 

A. Existing Conditions 
1. Existing ground elevations of the site are shown by figures and/or by 

contours on the Drawings.  The contours and elevations of the present ground 
are believed to be reasonably correct, but do not purport to be absolutely so, 
and, together with any schedule of quantities, are presented only as an 
approximation.  The Contractor shall satisfy himself, however, by actual 
examination on the site of the Work, as to the existing elevations and 
contours, and the amount of work required. 
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1.8 DELIVERY, STORAGE AND HANDLING 

A. Deliver products to the site, store and protect under provisions of Section 016600,
Product Handling and Protection.

B. Comply with all provisions of  Section 013543, Environmental Protection.

1.09 PROHIBITION OF EXPLOSIVES 

A. The use of explosives is not permitted.

1.10 FIELD MEASUREMENTS 

A. The Contract Drawings may indicate locations where certain utilities, structures or
facilities might possibly interfere with the installation of new improvements,
especially the existing 8 inch sanitary sewer to the east of North Bay Dr.  The
Contractor shall dig such exploratory test pits as may be necessary to determine the
exact location and elevation of the indicated subsurface structure and shall make
acceptable provision for their protection, support and maintenance in operation.  The
Engineer shall be provided advance notification when and where excavation for test
pits will take place.  The Contractor shall provide the Engineer a record of field
locations of all listed utilities, structures or facilities a minimum of five (5) days
prior to initiating construction of the project.  Locations and elevations are to be
provided by a Surveyor registered in the State of Ohio.

PART 2 - PRODUCTS 

2.1 GRANULAR PIPE EMBEDMENT 

A. Crushed gravel or crushed limestone meeting AASHTO No. 57 or No. 67 gradation
shall be used for bedding, haunching, and initial backfill as shown on the Drawings.

2.2 ONSITE BACKFILL 

A. Excavated soil material, capable of meeting specified compaction, and approved by
the Engineer for use as backfill in designated locations.

B. Based upon subsurface investigation, the Owner does not guarantee the onsite soils
in its present state consists of the proper moisture content to achieve the specified
compaction without drying or adding water.

C. Unsuitable Backfill Material
1. Onsite materials that are unsuitable for backfill, unless otherwise specifically

shown in the Drawings, include rock or other materials greater than six (6)
inches in their largest dimension, pavement, rubbish, debris, wood, metal,
plastic, frozen earth, and the following soils classified per ASTM D-2487:
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Symbol Description 
OL Organic silts and organic silty clays of low 

plasticity 
MH Inorganic silts, micaceous or diatomaceous 

fine sands or silts, elastic silts 
CH Inorganic clays of high plasticity, fat clays 
OH Organic clays of medium to high plasticity 
PT Peat, muck, and other highly organic soils 

2.3    SPECIAL BACKFILL MATERIAL (ODOT Item 304) 

A. Special backfill material shall meet the gradation requirements of ODOT Item 304
and shall consist of crushed gravel or crushed limestone in combination with natural
sand or stone.  The aggregate shall meet the following gradation requirements:

Sieve Total Percent Passing 
2 inch  100 
1 inch 70-100
¾ inch 50-90
No. 4 30-60
No. 30 9-33
No. 200 0-15

2.4 LOW STRENGTH MORTAR BACKFILL 

A. Low Strength Mortar shall comply with ODOT Item 613.

B. Submit test data that demonstrates that the proposed mix has a strength of 50 to 100
PSI at 28 days.

C. Each load shall be tested with 3 cylinders for strength test broken at 3, 7, and 28
days until the Engineer is assured that the mix will be between 50 to 100 PSI at 28
days.  Thereafter, one set of strength tests shall be taken every 50 CY.

It is intended that the sand be fine enough to stay in suspension in the mixture to the
extent required for proper flow.  The Engineer reserves the right to reject the sand if
a flowable mixture cannot be produced.

D. Mortar Mix Proportioning
1. The initial trial mixture shall be as follows:

Quantity of Dry Materials per Cubic Yard

Cement 100 lbs. 
Fly Ash 250 lbs. 
Sand (SSD)* 2700 lbs. 
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Water 500 lbs. 
* saturated-surface dry

2. These quantities of materials are expected to yield approximately l cubic yard
of mortar of the proper consistency.  Adjustments of the proportions may be
made providing the total absolute volume of the materials is maintained.

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Excavation; Temporary Sheeting, Shoring, and Bracing
1. All excavation shall be in accordance with the Occupation Safety and Health

Administration (OSHA) regulations.
2. The Contractor shall furnish and install adequate sheeting, shoring, and

bracing to maintain safe working conditions, and to protect newly built work
and all adjacent neighboring structures from damage by settlement.

3. Bracing shall be arranged so as not to place a strain on portions of completed
work until construction has proceeded enough to provide ample strength.
Sheeting and bracing may be withdrawn and removed at the time of
backfilling, but the Contractor shall be responsible for all damage to newly
built work and adjacent and neighboring structures.

4. All sheeting shall be removed unless specifically authorized in writing by the
Engineer to be left in place.

B. Construction Sheeting Left in Place
1. The Contractor shall furnish, install, and leave in place construction sheeting

and bracing when specified or when indicated or shown on the Drawings.
2. Any construction sheeting and bracing which the Contractor has placed to

facilitate his work may be ordered in writing by the Engineer to be left in
place.  The right of the Engineer to order sheeting and bracing left in place
shall not be construed as creating an obligation on his part to issue such
orders.  Failure of the Engineer to order sheeting and bracing left in place
shall not relieve the Contractor of his responsibility under this Contract.

3.2 REPLACING, MOVING AND REPAIRING OF EXISTING UTILITIES 

A. The Contractor shall:
1. replace, move, repair and maintain all utilities and all other structures

encountered in the work
2. coordinate and communicate with applicable utility companies
3. repair all damage done to any of the said structures and appurtenances

through his acts or neglect and shall keep them in repair during the life of this
contract.  The Contractor shall in all cases leave them in as good condition as
they were previous to the commencement of the work and to the satisfaction
of the Engineer.
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3.3 DEWATERING 

A. Drainage and Removal of Water
1. The Contractor shall dispose of water from the Work in a suitable manner

without damage to adjacent property or structures.
2. The Contractor shall, when ordered by the Engineer, construct tight

bulkheads across trench and provide pumps suitable for the removal of any
water which may be encountered or which may accumulate in the trenches.
Unless otherwise provided for in the Contract Documents, drainage water
will not be permitted to flow through the conduit.

3. The trench shall be kept free from sewage and storm, surface, and subsurface
water to at least 2 feet below the bottom of the excavation.

4. Where open water courses, ditches, or drain pipes are encountered during the
progress of the Work, the Contractor shall provide protection and securing of
the continuous flow in such courses or drains and shall repair any damage
that may be done to them.

3.4 EXCAVATION CLASSIFICATION 

A. All excavated materials are unclassified as defined in Article 1.3.

3.5 GENERAL EXCAVATION 

A. All necessary excavation for buildings, structures, pavements, and site improvements
shall be performed to accommodate the completion of all related Contract Work.

B. The Drawings show the horizontal and the lower limits of structures.  The methods
and equipment used by the Contractor when approaching the bottom limits of
excavation shall be selected to provide a smooth surface and to prevent disturbing
the soil below the bottom limits of excavation.  All soil loosened during excavation
shall be removed from the bottom of the excavation.

C. Conform to elevations and dimensions shown within a tolerance of plus or minus
0.10 feet, and extending a sufficient distance from footings and foundations to
permit placing and removal of concrete formwork, installation of services, other
construction, and for inspection.

D. Excavation which is carried below the bottom limits of structures shall be classified
as Unauthorized Excavation, unless said excavation below bottom limits of
structures has been authorized by the  Engineer prior to each occurrence.

3.6 TRENCH EXCAVATION 

A. Excavation for trenches in which pipelines, sewers, and conduits are to be installed
shall provide adequate space for workmen to space and joint pipe properly, but in
every case the trench shall be kept to a minimum width.  The width of trench shall
not exceed the limits shown on the Drawings.
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B. Excavation shall be to the depth necessary for placing of granular bedding material
under the pipe as shown on the Drawings.  If over-excavation occurs, the trench
bottom shall be filled to grade with compacted granular bedding material.

C. Trenching operations shall not be performed beyond the distance that will be
backfilled and compacted the same day.

D. In general, backfilling shall begin as soon as the conduit is in approved condition to
receive it and shall be carried to completion as rapidly as possible.  New trenching
shall not be started when earlier trenches need backfilling or the surfaces of streets or
other areas need to be restored to a safe and proper condition.

3.7 EXCAVATION OF UNSUITABLE MATERIALS 

A. Unsuitable materials existing below the Contract bottom limits for excavation shall
be removed as directed by the Engineer.  Such excavation shall not exceed the
vertical and lateral limits as prescribed by the Engineer.

B. In utility trenches, the voids left by removal of unsuitable excavated material shall be
filled with AASHTO aggregate conforming to the material requirements of Article
2.1 of this Section.

C. In excavations other than utility trenches, the voids left by removal of unsuitable
excavated material shall be filled with material consisting or either: (1) Special
Backfill Material; (2) Class B concrete; or (3) Low Strength Mortar Backfill,
whichever is ordered by the Engineer.

D. Removal of unsuitable excavated material and its replacement as directed will be
paid on basis of Contract Conditions relative to Changes in Work unless specific unit
prices have been established for excavation of unsuitable material.

3.8 DISPOSAL OF UNSUITABLE AND SURPLUS MATERIAL 

A. It shall be the responsibility of the Contractor to dispose of all surplus material that
cannot be used in backfill or embankments at his expense outside the limits of the
project.  Unsuitable excavated material, including rock or large boulders, shall be
disposed of outside the limits of the project.

B. Surplus material may be wasted adjacent to or incorporated in the regular
construction only when ordered in writing by the Engineer.

3.9 BACKFILL 

A. Pipelines, Sewers and Conduits
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1. All pipe shall have bedding extending the width of the trench with depth in
conformance with the Drawings.  The bedding material shall be thoroughly
compacted by tamping until no further densification is possible.

2. Pipe cover material shall be used for filling above the pipe bedding along the
sides of the pipe and to a height of twelve (12) inches over the top of the
pipe.  The pipe cover material shall be brought up evenly on both sides of the
pipe to eliminate the possibility of lateral displacement of the pipe and shall
be thoroughly compacted by tamping until no further densification is
possible.  Care shall be taken to spade the aggregate under the pipe haunch
below the spring line.

3. All trenches and excavations shall be backfilled immediately after pipe is laid
therein, unless otherwise directed by the Engineer.

4. After the pipe cover has been placed and compacted around the pipe as
specified above, the remainder of the trench may be backfilled by machine.
The backfill material shall be deposited in eight (8) inch horizontal layers,
and each layer shall be thoroughly compacted to the specified density by
approved methods before a succeeding layer is placed.  In no case will
backfilling material from a bucket be  allowed to fall directly on a pipe and
in all cases the bucket must be lowered so that the shock of the falling earth
will not cause damage.

B. Structures
1. Backfilling shall not commence before concrete has attained specified

strength.  Do not use equipment for backfilling and compaction operations
against structures that will overload the structure.

2. Backfilling around and over structures shall be carefully placed and tamped
with tools of suitable weight to a point one (1) foot above the top of same.
Additional backfill may be required to protect the structure from damage
from heavy equipment.  Backfill shall be placed in uniform layers not
exceeding eight (8) inches in depth.  Each layer shall be placed, then
carefully and uniformly compacted to the specified density so as to eliminate
the possibility of displacement of the structure.

3. After the backfill has been placed and compacted around the structure to the
height specified above, the remainder may be backfilled by machine.  The
backfill material shall be deposited in eight (8) inch horizontal layers, and
each layer shall be thoroughly compacted to the specified density by
approved methods before a succeeding layer is placed.  In no case will
backfilling material from a bucket be allowed to fall directly on a structure,
and in all cases the bucket must be lowered so that the shock of the falling
earth will not cause damage.

C. Where any new, proposed, or future pavement, driveway, parking lot, curb, curb and
gutter, or walk is to be placed over a backfilled area, Special Backfill material shall
be used for any portion of the trench falling within the pavement prism.

D. Where it is necessary to undercut or replace existing utility conduits and/or service
lines, the excavation beneath such lines shall be backfilled the entire length with
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approved Granular Pipe Embedment Material compacted in place in eight (8) inch 
layers to the required density.  The approved Granular Pipe Embedment Material 
shall extend outward from the spring line of the conduit a distance of two (2) feet on 
either side and thence downward at its natural slope. 

3.10 LOW STRENGTH MORTAR BACKFILL 
 

A. Low strength mortar backfill shall be discharged from the mixer as recommended by 
the supplier and approved by the Engineer. 

 
B. Low strength mortar backfill may be placed in the trench in as few lifts as may be 

practical. 
 
C. Secure conduit or pipelines before placing low strength mortar backfill to prevent 

conduits and pipelines from floating during backfilling. 
 
D. For low strength mortar backfill placed against existing structures of unknown 

strength, backfill material shall be brought up uniformly in maximum 12 inch lifts 
and allowed to cure for a minimum of 24 hours or until it can carry a person's weight 
without leaving imprints before the next lift is placed. 

 
E. Low strength mortar backfill shall be brought up to subgrade elevation or the 

pavement prism, whichever may be applicable. 

3.11 EMBANKMENT 
 

A. In making fill for embankment, the surface of the existing ground shall be cleared, 
grubbed, stripped of organic material, plowed, compacted according to the 
requirements specified in this Section, and stepped on slopes so as to enable bond or 
firm bearing for the new fill.  The materials for these fills shall be selected of 
approved materials free from organic matter and placed in horizontal layers not 
exceeding eight (8) inches in thickness when loose, each layer being thoroughly 
compacted.  Materials shall not be placed when fill or foundation is frozen. 

 
B. Where fill is to be placed on side slopes steeper than one (1) vertical to six (6) 

horizontal, steps shall be formed into the slope before any embankment is placed.  
These steps shall be cut at vertical intervals at no more than two (2) feet and shall 
have a horizontal dimension of not less than three (3) feet. 

 
C. As fill progress, the top shall be kept crowned or sloped for drainage.  No pavement 

shall be placed upon embankment until it meets compaction testing requirements. 
 
D. Fills that abut or contain concrete or masonry structures shall be placed with care to 

avoid undue or unbalanced loads on these structures. 
 
E. Following the completion of embankment, all slopes shall be neatly and evenly 

dressed to proper elevation, grade and dimension.  
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3.12 SUBGRADE 
 

A. All soil subgrade shall be prepared in accordance with this subsection. 
 
B. Drainage 

1. The surface of the subgrade shall be maintained in a smooth condition to 
prevent ponding of water after rains to insure the thorough drainage of the 
subgrade surface at all times. 

 
C. Unsuitable Subgrade 

1. Where unsuitable subgrade or subgrade not meeting the required bearing 
capacity is encountered in cuts, due to no fault or neglect of the Contractor, 
in which satisfactory stability cannot be obtained by moisture control and 
compaction, the unstable material shall be excavated to the depth required by 
the Engineer. 

2. Suitable material required for the embankment to replace the undercut will be 
paid on basis of Contract Conditions relative to changes in Work. 

3. Where soft subgrade in cuts is due to the failure of the Contractor to maintain 
adequate surface drainage as required in this article,  or is due to any other 
fault or neglect of the Contractor, the unstable condition shall be corrected as 
outlined above at no expense to the Owner. 

3.13 CONSTRUCTION WITH MOISTURE AND DENSITY CONTROL 
 

A. All backfill and embankments, except rock embankments, shall be constructed using 
moisture and density control.  All subgrade, except rock and shale in cut sections, 
shall be constructed using moisture and density control. 

 
B. Backfill, embankment and subgrade material which does not contain sufficient 

moisture to be compacted in accordance with the requirements of Article 3.14 of this 
Section shall be sprinkled with water as directed by the Engineer to bring the 
moisture content to within the range of optimum plus or minus three (3) percent.  
Water shall be thoroughly incorporated into the material by means of discs or other 
approved equipment. 

 
D. Backfill, embankment and subgrade material containing excess moisture shall be 

dried, prior to installation, to a moisture content not greater than three (3) percentage 
points above optimum, except that for material within the moisture content range 
specified herein that displays pronounced elasticity or deformation under the action 
of loaded construction equipment, the moisture content shall be reduced to optimum 
or below if necessary to secure stability.  For subgrade material, these requirements 
for maximum moisture shall apply at the time of compaction of the subgrade and 
also at the time of placing pavement or subbase.  Drying of wet soil shall be 
expedited by the use of plows, discs, or by other approved methods when so ordered 
by the Engineer. 
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3.14 COMPACTION REQUIREMENTS 
 

A. The bottom of excavations upon which concrete foundations or structures are to be 
placed shall be compacted so as to obtain 100% of maximum dry density per ASTM 
D-698 in the top twelve (12) inches.  

 
B. The top twelve (12) inches of stripped original subgrade and final subgrade shall be 

compacted to not less than 100% of maximum dry density per ASTM D-698. 
1. Subgrade under new, proposed, or future pavement shall be compacted 18 

inches beyond the edge of pavement, paved shoulders or paved medians. 
 
C. Compaction of subgrade for sidewalks (regardless of paving material) shall be 100% 

of maximum dry density per ASTM D-698 in the top six (6) inches. 
 
D. Compaction of non-paved areas shall be 90% of maximum dry density per ASTM 

D-698. 
 
E. Aggregate pipe embedment and aggregate backfill around structures shall be 

compacted to not less than 100% of maximum dry density per ASTM D-4253 and 
ASTM D-4254. 

 
F. Final backfill shall be compacted to not less than 100% of maximum dry density per 

ASTM D-698. 
G. Fill placed within the interior of structures shall be compacted to not less than 100% 

of maximum dry density per ASTM D-698. 
 
H. Embankment shall be placed and compacted in layers until the density is not less 

than the percentage of maximum dry density indicated in the following table 
determined by ASTM D-698. 

 
EMBANKMENT SOIL COMPACTION REQUIREMENTS 

 
 Minimum Compaction 
Maximum Laboratory Requirements 
Dry Weight Percent Laboratory 
Pounds/Cubic Foot Maximum 
90-104.9 102 
105-119.9 100 
120 and more 98 

 
 

I. Test Sections 
1. If it is determined by the Engineer that the composition of the material is 

such that it cannot be tested for density using a nuclear densometer or other 
methods; or where, in the opinion of the Engineer, in-place compaction 
testing is not feasible; and if approved by the Engineer, the Contractor may 
construct a test section to demonstrate acceptable compactive effort in lieu of 
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in-place compaction testing.  Test sections shall be constructed at no 
additional cost to the Owner. 

2. The test section shall be completed by repeatedly compacting the material
until no further density is achieved.  This value shall be the Minimum Test
Section Density (MTSD).  The compaction equipment used to complete the
test section shall be of suitable size to compact the material and shall be the
same equipment used to compact the in-place material.

3. The test section shall be constructed with moisture density control as
specified in this Section.

4. The material shall be compacted to at least 98% of the MTSD.
5. Each lift of in-place fill or backfill shall be densified using a compactive

effort equal to or greater than the effort applied to achieve the MTSD; i.e., if
six passes were required to achieve MTSD, then each lift of material shall be
compacted using six or more passes.

6. Construct a new test section when, in the opinion of the Engineer, the fill or
backfill material has changed character or when the supporting material has
changed character.

3.15 GRADING 

A. Uniformly grade areas to a smooth surface, free of irregular surface changes.
Comply with compaction requirements and grade to cross sections, lines, and
elevations indicated.
1. Provide a smooth transition between adjacent existing grades and new

grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required

surface tolerances.

B. Site Grading
1. Slope grades to direct water away from buildings and to prevent ponding.

Finish subgrades to required elevations within the following tolerances:
a. Lawn or unpaved areas shall be graded to plus or minus 1 inch.
b. Walks shall be graded to plus or minus 1 inch.

C. Grading inside Building Lines
1. Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot

straightedge.

END OF SECTION 310000 
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SECTION 329200.19 – SEEDING AND MULCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Installation of seeded areas shall be to the extent shown on Contract Drawings and shall
include supplying all seed, topsoil, soil conditioning materials, mulching materials and
watering, and the incorporation of these materials into the work as specified.

B. The Contractor shall place topsoil at the depths specified in those areas requiring seeding.
Topsoil shall be furnished by the Contractor.

1.2 SUBMITTALS

A. Product Data:  For the following:

1. Provide copies of soils tests for both new topsoil (provided) and onsite topsoil for
review and approval. This applies to all areas that require seeding, including
reconditioned areas.

2. Provide location of properties from which topsoil is to be obtained, names and
addresses of owners, depth to be stripped, and crops grown in the past 2 years.

3. Provide the name of the seed supplier, name and phone number, list of the seed,
including varieties of seed, labels, and an analysis of the seed for review, 4 weeks
prior to the start of seeding.

4. Provide soil amendments information based on soils test requirements.

5. Hydroseed mixture, mulch and application rates prior to performing the work.

1.1 QUALITY ASSURANCE 

A. Any subcontracted restoration work shall be performed by a qualified firm specializing in
landscape work.

B. The Contractor shall have a soils test done at his expense and analyzed by a state approved
testing agency.  Soil tests shall be done on both the topsoil stockpiled from the site and
new topsoil brought to the site.  A minimum of two (2) tests shall be done.  The tests shall
include percent organic matter, pH, Buffer pH, Phosphorus, Exchangeable Potassium,
Calcium, Magnesium, Cation Exchange Capacity and Percent Base Saturation with
recommendations for nitrogen, phosphate, potash, magnesium and lime based on plant type 
and use.

C. Seed:  All seed specified shall meet O.D.O.T. specifications as to the percentage purity,
weed seed, and germination.  All seed shall be approved by the State of Ohio, Department
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of Agriculture, Division of Plant Industry, and shall meet the requirements of these 
specifications.  

D. Packaged Materials:  Deliver packaged materials in containers showing weight, analysis,
and name of manufacturer.  Protect materials from deterioration during delivery, and while 
stored at site.

1.4 PROJECT CONDITIONS

A. Utilities:  Determine location of underground utilities and perform work in a manner which
will avoid possible damage.  Hand excavate, as required.  Maintain grade stakes set by
others until removal is mutually agreed upon by parties concerned.

B. Excavation:  When conditions detrimental to plant growth are encountered, such as rubble
fill, adverse drainage conditions, or obstructions, such conditions shall be rectified by the
Contractor before planting, with approval from the Owner’s Representative.

C. Soil Stabilization:  The Contractor shall provide permanent or temporary soil stabilization
to denuded areas within fifteen (15) days after final grade is reached on any portion of the
site.  Any such area which will not be regraded for longer than fifteen (15) days shall also
be stabilized.  Soil stabilization includes any measures which protect the soil from the
erosive forces of raindrop impact and flowing water.  Applications include seeding and/or
mulching, or the use of other erosion control measures as directed by the Owner’s
Representative.  If necessary, the Contractor shall coordinate soil stabilization practices
with the local Soil and Water Conservation District.

D. Spring-sown work shall be installed between April 1st and May 30th and Fall-sown work
shall be installed between September 1st and October 15th.  No permanent seeding shall
take place between May 30th and September 1st and between October 15th and April 1st.
The dates for seeding may be changed at the discretion of the Owner’s Representative.

PART 2 - PRODUCTS 

2.1 TOPSOIL 

A. Topsoil shall be furnished by the Contractor.  Stockpiled material, if any, shall be utilized
prior to obtaining additional topsoil.

B. All topsoil shall conform to the U.S. Department of Agriculture soil texturing triangle and
shall contain between 3% to 8% organic matter.  Topsoil shall be loamy and not consist of
more than 38% clay.  New topsoil shall be screened to remove clay lumps, brush, weeds,
litter, roots, stumps, stones larger than ½” in any dimension and any other extraneous or
toxic matter harmful to plant growth.

New topsoil shall be obtained only from naturally well drained sites where topsoil occurs in 
a depth of not less than 4".  Do not obtain from bogs or marshes.  
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C. Soil amendments shall be added according to the soils test requirements.  Amendments can
include, but are not limited to fertilizer, lime, compost, sand, and organic matter.  Organic
matter shall consist of composted leaves or other approved material.

2.2 SEED

A. Seed shall be vendor mixed, delivered in original bags and shall be proportioned as
follows:

Common Name Proportion by Weight 

Kentucky Blue Grass 50% 
Perennial Rye  50% 

2.3 MULCH 

A. Mulch shall be clean straw free of seed and weed seed.

1. Anchoring for mulch shall be an ODOT specified SS-1 at 60 gal./ton non-toxic
tackifier such as Hydro-stik, or equal, or by securing with a photo degradable netting.

B. If hydroseeding is used, wood fiber mulching material shall be used and shall consist of
virgin wood fibers manufactured expressly from whole wood chips and shall conform to
the following specifications.

- Moisture content 10.0% + 3.0% 
- Organic content 99.2% + 0.8% O.D. Basis 
- pH 4.8 + 0.5 
- Water holding capacity, minimum          1,000 
(grams of water per 100 grams of fiber)

Wood fiber mulching material shall be processed in such a manner as to contain no growth 
or germination inhibiting factors, and must contain a biodegradable green dye to aid in 
visual metering during application.  

PART 3 - EXECUTION 

3.1 PREPARATION - GENERAL 

A. Rough grading to a depth necessary to accept the specified thickness of topsoil must be
approved prior to placing topsoil.

B. Loosen subgrade, remove any stones greater than ½” in any dimension.  Remove sticks,
roots, rubbish, and other extraneous matter.

C. Spread topsoil to a minimum depth of 4 inches, to meet lines, grades, and elevations shown
on plan, after light rolling and natural settlement.  Remove sticks, roots, rubbish, stones
greater than 1/2" in any dimension, and other extraneous matter.  Topsoil shall be tilled
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thoroughly by plowing, disking, harrowing, or other approved methods.  Add specified soil 
amendments and mix thoroughly into the topsoil. 

D. Preparation of Unchanged Grades:  Where seed is to be planted in areas that have not been
altered or disturbed by excavating, grading, or stripping operations, prepare soil for
planting as follows:  Till to a depth of not less than 6 inches.  Apply soil amendments and
initial fertilizers as specified.  Remove high areas and fill in depressions.  Till soil to a
homogenous mixture of fine texture, free of lumps, clods, stones, roots and other
extraneous matter.  Soils test requirements apply here as well.

1. Prior to preparation of unchanged areas, remove existing grass, vegetation and turf.
Dispose of such material outside of project limits.  Do not turn existing vegetation over
into soil being prepared for seed.

If necessary, supply and install topsoil in areas where there is no topsoil left after
vegetation has been removed.

2. Apply specified soil amendments at rates specified in the soils test and thoroughly mix
into upper 2 inches of topsoil.  Add topsoil if existing grade has less than 4" of topsoil.
Delay application of amendments if planting will not follow within two (2) days.

E. Fine grade areas to smooth, even surface with loose, uniformly fine texture.  Roll, rake, and
drag lawn areas, remove ridges and fill depressions, as required to meet finish grades.
Remove sticks, roots, rubbish, stones greater than 1/2" in any dimension, and other
extraneous matter. Limit fine grading to areas which can be planted immediately after
grading.

F. Moisten prepared areas before planting if soil is dry. Water thoroughly and allow surface
moisture to dry before planting lawns.  Do not create a muddy soil condition.

G. Restore areas to specified condition, if eroded or otherwise disturbed, after fine grading and
prior to planting.

3.2 SEEDING

A. Do not use wet seed or seed that is moldy or otherwise damaged in transit or storage.  Seed
shall not be sown when the ground is frozen, muddy, or when weather conditions prevent
proper soil preparation, interference with sowing and/or proper incorporation of seed into
the soil.

B. Sow seed using a spreader or hydroseeder.  Do not seed when wind velocity exceeds 5
miles per hour.  Distribute seed evenly over entire area by sowing 3 lbs. per 1000 S.F. at
right angles to each other.  Total amount to equal a minimum of 6 lbs. per 1000 S.F.

C. For seed sown with a spreader, mulch shall be spread uniformly to form a continuous
blanket at a rate of 100 lbs. per 1,000 S.F.  Mulch shall be 1 1/2" loose measurement over
seeded areas and shall be anchored.
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D. Contractor has the option to hydroseed large lawn areas, using equipment specifically
designed for such application.  The rate of application of wood fiber mulching materials is
40 lbs./1,000 S.F.  Contractor shall not hydroseed within close proximity to buildings and
structures, or when unfavorable wind conditions may blow the hydroseed material onto the 
structure. Contractor shall clean all areas not to be seeded of overspray.

E. The seeded area shall be watered, as soon as the seed is applied, at the rate of 120 gallons
per 1000 square feet.  The water shall be applied by means of a hydroseeder or a water tank
under pressure with a nozzle that will produce a spray that will not dislodge the mulching
material.  Cost of this watering shall be included in the cost of seeding and mulching.

3.3 DORMANT SEEDING METHOD

A. Seeding shall not take place from October 15 through November 20.  During this period
prepare the seed bed, add the required amounts of lime and fertilizer, and other
amendments, then mulch and anchor.

B. From November 20 through April 1, when soil conditions permit, prepare the seed bed,
lime and fertilize, apply the selected seed mixture, mulch, and anchor.  Increase the seeding
rate by 50 percent.

3.4 RECONDITIONING EXISTING LAWNS

A. A soils test shall be required for existing lawns prior to any reconditioning.

B. Recondition all existing lawn areas damaged by Contractor’s operations including storage
of materials and equipment and movement of vehicles.  Also recondition existing lawn
areas where minor regrading is required.

C. Provide soil amendments as called for in the soils test.

D. Provide new topsoil, as required, to fill low spots and meet new finish grades.

E. Cultivate bare and compacted areas according to the topsoil specifications.

F. Remove diseased and unsatisfactory lawn areas; do not bury into soil.  Remove topsoil
containing foreign materials resulting from the Contractor's operations, including oil
drippings, stone, gravel, and other loose building materials.

G. All work shall be the same as for new seeding.

H. Water newly planted seed areas.  Maintenance of reconditioned lawns shall be the same as
maintenance of new lawns.

3.5 ESTABLISHMENT

A. Maintain work areas as long as necessary to establish a uniformly close stand of grass over
the entire lawn area.  A uniformly close stand of grass is defined as the seeded areas having
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90%+ coverage of grass at 60 days after seeding.  90%+ coverage is defined as very little or 
no dirt showing when seeded area is viewed from directly overhead. 

B. Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other operations
such as rolling, regrading and replanting as required to establish a smooth acceptable lawn.

1. Mowing
a. Mow lawn areas during the period of maintenance to a height of 2 inches

whenever the height of the grass becomes 3 inches.  A minimum of 3 mowings
is required during the period of maintenance.

2. Refertilizing
a. Distribute fertilizer on the seeded area between August 15 and October 15,

during the period when grass is dry, and in accordance with the manufacturer’s
recommendations.  The fertilizer shall be as specified in the soils test.

3. Reseeding
a. Reseed with the seed specified for the original seeding, at the rate of 4 lbs. per

1,000 S.F. in a manner which will cause minimum disturbance to the existing
stand of grass and at an angle of not less than 15 degrees from the direction of
rows of prior seeding.

4. Watering
a. The Contractor shall keep all work areas watered daily to achieve satisfactory

growth.  Water shall be applied at a rate of 120 gallons per 1,000 square feet.
If water is listed as a pay item, it shall be separately paid for based on the
actual amount of water used, measured in thousands of gallons.

5. Any mulching which has been displaced shall be repaired immediately.  Any seed
work which has been disturbed or damaged from the displacement of mulch shall be
repaired prior to remulching.

3.6 INSPECTION AND ACCEPTANCE 

A. When seeding work is complete and an acceptable stand of growth is attained, the
Contractor shall request the Owner’s Representative to make an inspection to determine
final acceptance.

B. Acceptance shall be based upon achieving a vigorous uniformly stand of the specified
grasses.  If some areas are satisfactory and some are not, acceptance may be made in
blocks, provided they are definable or bounded by readily identified permanent surfaces,
structures, or other reference means.  Partial acceptance decisions may be made by the
Owner’s Representative.  Excessive fragmentation into accepted and unaccepted areas shall
not be allowed.  Unaccepted areas shall be maintained by the Contractor until acceptable.

C. No payment shall be made until areas are accepted.

D. All seeded areas shall be guaranteed for one full growing season to commence upon final
acceptance of the areas.

END OF SECTION 329200.19
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SECTION 329300.23 - TREES, SHRUBS, AND GROUND COVER 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

 A. Drawings and general provisions of Contract, including General and Supplementary 
 Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 DESCRIPTION OF WORK 
 
  A. Installation of trees, shrubs, and ground covers shall be to the extent shown on 

 Contract Drawings and shall include supplying all plant material indicated on the 
 plans, plant mix, soil conditioning materials, mulching materials, guying and staking, 
 watering and the incorporation of these materials into the work as specified. 

1.3 QUALITY ASSURANCE 
 

A. Landscaping shall be done by a single firm specializing in landscape work. 
 
B. Ship landscape materials with certificates of inspection required by governing 

authorities.  Comply with regulations applicable to landscape materials. 
 
C. All plant material shall conform to ANSI Z60.1 "American Standard for Nursery 

Stock"; and State of Ohio, Department of Transportation, "Construction and Material 
Specifications", current edition.  

 
D. All plant material shall be labeled with a securely attached waterproof tag indicating 

species and size. 
 
E. All tree trunks shall be wrapped prior to leaving the nursery to protect the trunk from 

injury during transport.  Wrapping shall stay on until planting is completed and 
removed after the tree is planted. 

 
F. All plant material shall be provided with protective covering (tarping) during 

transport to reduce desiccation. 
 
G. The Contractor shall have soils tests done at his expense by a State approved soils 

testing laboratory to determine amendments to the existing soils.  Copies of the soils 
tests shall be provided to the Owner’s Representative prior to planting the plant 
materials for review and approval. 

 
 1. Soils tests shall determine percent organic matter, pH, buffer pH, available 

 phosphorus, exchangeable potassium, calcium, magnesium, Cation Exchange 
 Capacity (CEC), and percent base saturation with recommendations for 
 nitrogen, phosphate, potash, magnesium and lime based on plant type and use. 
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H. Plants may be subject to inspection and approval by the Owner’s Representative at 

the place of growth or holding yard for conformity to specification requirements as to 
quality, size and variety. Notify Owner’s Representative prior to transport of plant 
material to the site. 

 
I. The Contractor shall hire an arborist certified by the International Society of 

Arboriculture (ISA).  The arborist shall be on site full time during tree planting 
operations to ensure that correct planting procedures are followed. 

1.4 JOB CONDITIONS 
 

 A. Utilities:  Determine location of underground utilities and perform work in a manner 
 which will avoid possible damage.  Hand excavate as required.  Maintain grade 
 stakes set by others until removal is mutually agreed upon by parties concerned. 

 
 B. Excavation:  When conditions detrimental to plant growth are encountered, such as 

 rubble fill, adverse drainage conditions, or obstructions, such conditions shall be 
 rectified by the Contractor before planting with approval from the Owner’s 
 Representative. 

 
 C. All plants shall be guaranteed for the entire maintenance period covered by the 

 Maintenance Bond. 

1.5 PRE-BID SUBSTITUTIONS 
 
  A. Every reasonable effort shall be made to find the material specified by the architect. 

 The landscape contractor is responsible for qualifying his/her proposal to document 
 any plant suitability or availability problems.  The landscape contractor may offer
 substitutions to the landscape architect for his/her consideration.  The landscape 
 contractor will notify the landscape architect if there are known diseases or insect 
 resistant species that can be substituted for a selected pest-prone plant. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIALS 
 

 A. All plant material shall be of the quantity, size, genus, species, and variety shown, 
 and conforming to ANSI Z60.1, "American Standard for Nursery Stock".  Provide 
 healthy, vigorous stock, nursery grown, free of disease, insects, eggs, larvae, and 
 defects such as sun-scald, injuries, abrasion or disfigurement.  

 
 B. All plant material shall be of typical proportion and form for the species. 

 
 C. Provide freshly dug trees and shrubs. 

 
 D. Provide ground cover plants and other plant materials as specified on the drawings. 
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2.2 OTHER PRODUCTS 

A. Mulch shall be double shredded hardwood, free of deleterious materials.

B. Soil amendments shall conform to the soils tests.

C. Organic matter shall consist of composted leaves, composted sludge, or other
approved material. Peat moss is not an acceptable material.

D. Filter fabric, i.e., soil separator shall be a non-woven, heat-bonded geotextile fabric
made of 100% polypropylene, with a weight of 3.5 oz. to 4.02 oz. per square yard
a minimum grab strength of 100 lbs. and a water flow rate of 100 gpm/ft.

E. Structural soil.

1. A uniformly blended mixture of 20-70% Crushed Stone, 20-25% Loam topsoil
and 10-15% organic material mixed to proportions that meet CBR #50.
a. Crushed Stone shall be AASHTO M43 #57 (limestone aggregate).

2. Submit sample of Structural Soil for testing.  The air void/porosity of the soil
compacted to 100% maximum density per ASTM D698 shall be 25% to 30%.
Submit California Bearing Ratio test results for each sample compacted to peak
standard density.  The soaked CBR shall equal or exceed a value of 50.

F. Inorganic soil additives shall be Perlite (coarse texture), Vermiculite or approved
equal.

G. A water retaining, soil conditioning polymer (polyacrylamide) such as “Soil Moist”,
by JRM Chemical or approved equal.

PART 3 - EXECUTION 

3.1 PLANTING PREPARATION 

A. All planting shall be done during the proper planting season for each species.
Planting shall not be done under extreme wet, cold or dry conditions. Planting
adjacent to heavily treated streets shall only be done in the spring.

B. All fall planted B&B trees shall have a minimum diameter root ball increased in size
to that of the minimum diameter required for the next larger caliper size.

B. Deliver trees and shrubs after preparation for planting has been completed, and plant
immediately.  If planting is delayed more than 6 hours after delivery, set plant
material in shade, protect from weather and mechanical damage and keep roots moist
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 by covering with mulch, burlap, or other acceptable means of retaining moisture.  No 
 plants shall be stored more than 2 weeks unless with approval of Owner’s 
 Representative.  Do not remove container grown stock from containers until planting 
 time.  

 
 C. Layout individual tree and shrub locations and areas for multiple plantings.  Stake 

 locations and outline areas and secure Owner’s Representative’s approval prior to 
 start of planting.  Make adjustments as directed by the Owner’s Representative.  

 
 D. Planting beds shall be installed after lawn areas have been brought to finish grade and 

 fine graded, but not seeded. 

3.2 TREE PLANTING 
 

 A. Excavate pits with flared sides and with bottom of pit at the same depth as the 
 rootball.  An auger shall not be used to dig planting pits. 

 
 B. For balled and burlapped plants and container plants, pits shall be two and one-half 

 times greater in diameter than the ball and the same depth as the ball. 
 

 C. Dispose of any unsuitable subsoil.  Plant mix shall consist of existing soil which is 
 free of debris, sticks, rubbish and stones greater than 1", and twenty percent (20%) 
 organic matter by volume.  Add amendments as per the soils test requirements.   

 
 D. For balled and burlapped material, set tree ball on bottom of pit, centered, and so the 

 flare of the trunk sits at the same grade as it was in the nursery, when settled.  Peel 
 back burlap, cut first two rings of wire.  When set, place additional plant mix around 
 base and sides of ball, and work each layer to settle plant mix and eliminate voids and 
 air pockets.  Water after placing final layer of plant mix.  

   
 E. For container plants, remove plant from container and loosen rootball.  Make 4 – 5 

 cuts ¾ the length of the rootball with a sharp knife.  Spread out root mass and place 
 on bottom of pit, centered, so the flare of the trunk sits at the same grade as it was in 
 the nursery when settled.  When set, place additional plant mix around base and sides 
 of ball and work to settle plant mix and eliminate voids and air pockets.  Water 
 thoroughly. 

 
 F. Form a 3” high dish of backfill around the planting area to allow for mulching, as per 

detail. 
 

 G. Provide mulch to a uniform depth of 2".  Do not touch mulch to trunk of plant. 
 

 H. Guy and stake trees immediately after planting, as indicated on the drawings.  
 Remove wrapping around tree trunks.  

 
3.3 PLANTING BEDS 
 

 A. Loosen subgrade of planting bed areas to a minimum depth of 12" using a 
 culti-mulcher or similar equipment.  Remove stones greater than 1” in any 
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dimension, remove sticks, rubbish, and any other extraneous matter.  Planting soil 
mixture shall be the same as plant mix in the tree planting section.  Remove all stones 
greater than 1” in any dimension in plant mix.  Remove sticks, rubbish and any other 
extraneous matter.  Soil amendments apply here as well. 

B. Spread planting soil mixture to a depth of 12" to meet line, grades, and elevations
shown after light rolling and settlement.  Place approximately 1/2 the total amount
of planting soil required.  Thoroughly mix into loosened subgrade to create a
transition layer, then place remainder of plant soil.

C. Set container grown stock as specified for balled and burlapped stock, except remove 
container and loosen root system.  Plants, when settled, must be set at the same
elevation as when in the container.

D. Set bare root stock on cushion of planting soil mixture.  Spread out roots without
tangling or turning up to surface.  Cut injured roots clean; do not break roots.
Carefully work backfill around roots by hand, and puddle with water until plant mix
layers are completely saturated. Plumb before backfilling and maintain plumb while
working plant mix around roots and placing layers of soil mixture above roots.
Plants, when settled, must be set at the same elevation as they were in the nursery.

E. Form a 3” saucer of backfill around the planting area, as per detail.  Mulch planted
areas to a uniform depth of 2" and finish level with adjacent grades.  Do not touch
mulch to trunk of plant.

F. Space ground cover plants as indicated on the planting plan.  Dig holes large enough
for spreading of roots, and backfill with planting soil mixture.  Eliminate air pockets.
Water thoroughly after planting, taking care not to cover crowns of plants with wet
soils.  Mulch areas between plants to a uniform depth of 2".

G. Newly planted trees and shrubs shall be pruned in accordance with supplier’s
recommendations.  All pruning must be done by experienced personnel.

3.4 CONTAINED PLANTER BEDS 

A. Drainage

1. Install drainage material and structures in all planting areas as per plan.  Areas
to be planted must be clean of extraneous material and debris.  Insure that
planter drains are  operable and free of debris.  The landscape architect may
review the installation of the drainage systems prior to placing any backfill
mixes.

2. Install filter fabric above drainage material.  Make sure filter fabric does not
slip during the backfill installation.

B. Planting soil mixture shall consist of 2 parts topsoil, 1-part organic matter and 1-part
inorganic soil additive.



329300.23 - 6 

C. Soil Placement

1. Place soil in 12” layers and lightly tamp to eliminate air pockets and minimize
settling.  Care should be taken in placing soil so as to not compact and restrict
drainage.  Due to anticipated settling, soil fill may exceed final grade.

2. Prior to planting, the landscape contractor shall regrade and repair any areas
which settle or are uneven.

D. Planting Operations:  Sections for plant materials and planting execution shall apply.
Set plants 2” below top of the planter wall to allow for mulching.

E. Bracing Operations:  See drawings for bracing techniques.  In some cases, galvanized
steel eye bolts can be imbedded into the sides of the planter to allow the connection
of guy wires.

3.5 STREETSCAPE TREE PLANTING 

A. Do not proceed with the installation of the Structural Soil material until all walls,
curb footings and utility work in the area have been installed.  For site elements
dependent on Structural Soil for foundation support, postpone installation until
immediately after the installation of Structural Soil.

B. Install subsurface drain lines as shown on the drawings prior to installation of
Structural Soil.

C. Excavate and compact the proposed sub-grade to depths, slopes and widths as shown
on the drawings.  Maintain all required angles of repose of the adjacent materials as
shown on the drawings.  Do not over excavate compacted sub-grades of adjacent
pavement or structures.

D. Confirm that the sub-grade is at the proper elevation and compacted as required.
Sub- grade elevations shall slope parallel to the finished grade and or toward the
subsurface drain lines as shown on the drawings.

E. Clear the excavation of all construction debris, trash, rubble and any foreign material.

F. Protect adjacent walls, walks and utilities from damage or staining by the soil.  Use
½” plywood and or plastic sheeting as directed to cover existing concrete, metal and
masonry work and other items as directed during the progress of the work.

G. All Structural Soil mixing shall be performed at the Contractor’s yard and not at the
project site to assure proper quality control.

H. Install Structural Soil in 6-inch lifts and compact each lift to maximum density per
ASTM D698 and to required CBR value.
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  I. Bring Structural Soils to finished grades as shown on the drawings.  Immediately 
 protect the Structural Soil material from contamination by toxic materials, trash, 
 debris, water containing cement, clay, silt or materials that will alter the particle size 
 distribution of the mix with plastic or plywood as directed by the Engineer. 

 
  J. Planting Operations:  Sections for plant materials and planting execution shall apply. 
 
  K. Bracing Operations:  See drawings for bracing techniques. 

3.6 LANDSCAPE WATERING 
 
  A. The Contractor shall furnish water for watering plants on a weekly basis in absence 

 of 1 ½” rainfall.  All plant material shall be thoroughly watered throughout the period 
 of establishment. 

 
  B. Saturate the root zone and mulched area of each plant without causing run-off.   

During the period from May 15 to September 15, the  Contractor shall install one 
Tree Gator or approved equal drip irrigation bag with each tree planted.  Use upright 
for deciduous tees and flat for evergreen trees.  After completion of planting trees, 
the Contractor shall remove tape from drip irrigation bags and fill with water.  
Shrubs and trees too small to accept drip irrigation bags shall be watered by other 
means approved by the Owner. 

 
  C. The Contractor shall water plant material at least once a week through-out the period 

 of establishment, unless there has been adequate rainfall.  An average of 1-½” 
 rainfall per week shall be considered adequate to suspend watering, at the Owner’s 
 Representative’s direction. 

 
  D. The Contractor shall conduct an inspection of the trunk surrounded by and the area 

beneath each TreeGator irrigation bag on a bi-weekly basis. If any evidence of pests 
or disease is noticed, the Owner’s Representative shall be notified in writing. 

3.7 PERIOD OF ESTABLISHMENT 
 

A. Before final inspection, all plants shall be in place and under the care of the 
 Contractor for a period of establishment.  This period shall begin immediately upon 
 completion of the planting operations and shall continue until October 1st.  In no case 
 shall it be less than one growing season, June 1 to October 1. 

 
 
 

B. During this period of establishment, follow all horticultural practices that will ensure 
 the vigor and growth of the transplanted material.  This includes watering, 
 remulching, restaking, guying and cultivating.  Weeding shall be performed either 
 manually or by chemical control.  If there is evidence of deer damage, then a deer 
 inhibitor shall be applied.    

 
C. On or about September 14 the Owner’s Representative will inspect the planting and 

 supply the Contractor with a list of missing and dead plants and those that have died 
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back beyond normal pruning lines.  Replant as required in accordance with the 
specifications of the original material.  However, plants replaced and planted in the 
Fall, that die before or during the Spring planting season, shall be replaced 
immediately. 

D. The Contractor is responsible for removing all stakes and guy wires from all plants
approximately one year after final acceptance of the planting.  The Owner’s
Representative shall be notified prior to removal

END OF SECTION 329300.23 




