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SECTION 00010 
PRE-BID CONFERENCE 

 
 

A non-mandatory pre-bid conference meeting will be held on Thursday March 25, 2021 @ 2:00 p.m. EST 
at the Lakeview Elementary School, 200 Croix Street, Negaunee, MI 49866.  Pre-bid conference will 
begin in the Cafeteria.  Attendees may park in the upper parking lot along the west side of the building, 
and take the sidewalk to the left to get to the entrance to the Cafeteria. 
 
All contractors will be responsible for reviewing the existing site conditions prior to bidding. Each bidder 
shall fully inform themself prior to bidding as to the existing conditions and limitations under which the 
work is to be performed, and shall include in their bid a sum to cover the cost of items necessary to 
perform the work as set forth in the contract documents. No allowance will be made to a bidder because 
of lack of such examination. The submission of a bid will be considered as conclusive evidence that the 
bidder has made such examination. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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INVITATION TO BID 
00020 - 1 

Notice is given hereby that 
 Negaunee Public Schools 
  
will accept bids from qualified contractors for renovations to: 
 2020 Bond Projects – School Building Renovations 
    Lakeview Elementary School 200 Croix Street 

   Negaunee Middle School  102 West Case Street 
   Negaunee High School  500 West Arch Street 

 Negaunee, Michigan, 49866 
 
according to Drawings and Specifications prepared by: 
 Integrated Designs Inc. 
 1021 West Baraga Avenue 
 Marquette, MI 49855 
 
This work includes, but is not limited to:  
 
Renovations of the school buildings: classrooms, offices, media centers, locker rooms, boilers and pool 
dehumidification, including but not limited to selective demolition, masonry, doors, windows, lockers, flooring, 
ceilings, casework, painting, mechanical, plumbing and electrical work, along with other miscellaneous items as 
identified in the construction documents. 
 
A non-mandatory pre-bid conference meeting will be held at the job site on Thursday March 25, 2021 @ 
2:00 p.m. EST. beginning at Lakeview Elementary School, 200 Croix Street, Negaunee, MI 49866.  
Meeting shall begin in the Cafeteria.  Contractors may park in the upper lot on the west side of the 
building and take the sidewalk to the left for the cafeteria entrance. 
 
Sealed bids will be received at the administration office of the Negaunee Public Schools, 101 South 
Pioneer Ave., Negaunee, Michigan, 49866, until 3:00 p.m., Local Time, April 8th, 2021. At that time, 
bids will be publicly opened. Bids received after the date and time specified will be returned to the bidder, 
unopened. 
 
Bids will be taken on a lump sum basis as defined on the Bid Form.  Each facility will be separate bid, and 
may be awarded as such.  Bids shall be accompanied by bid security equal to 5% of the bid amount. 
 
100% Surety Bonds for performance and payment of labor and materials are required.  Bonds must be 
submitted on the forms provided.  No alteration(s) to the form will be accepted. 
 
Bid Documents may be examined at the following locations: 
 
Integrated Designs Inc.  Green Bay Builders Exchange  Iron Mountain – Kingsford BX  
1021 West Baraga Ave  1048 Glory RD – Suite G  600 Stephenson AVE 
 Marquette, MI 49855   Green Bay, WI 54304-5608  Iron Mountain, MI 49801     
                                                                                                                    
Marquette Builders Exchange  Fox Valley Builders Exchange  Delta County Builders Exchange 
1229 West Washington ST  1612 North Bullard RD  230 Ludington St. 
Marquette, MI 49855  Appleton, WI 54911-4212  Escanaba, MI 49829 
 
Bid Documents will be available after 3:00 P.M. March 17, 2021 at the IDI Online Plan Room.  Log on to 
www.idiplanspace.com, where you can view and order plans for this project.  If you have any problems 
logging on, viewing, or ordering plans please call Blue Print Services at 1-800-640-4539. 
 
The Owner reserves the right to reject any or all bids and to waive irregularity in the bidding or the bidding 
process and accept the bid that is most advantageous to the Owner. 
 
Dated:  03.17.2021      By: Negaunee Public Schools 
     
 

END OF SECTION 

http://www.idiplanspace.com/
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SECTION 00110 
INSTRUCTIONS TO BIDDERS 

 
PART 1 GENERAL 
 
1.1 PROCUREMENT OF DOCUMENTS 
 

A. The Drawings and Specifications are on file in the following plan rooms:    
 

Marquette Builders Exchange   Builders Exchange of WI – Fox Valley Plan Room 
1229 West Washington ST   W2518 Co. Rd. JJ 
Marquette, MI 49855   Appleton, WI  54913 

 
Iron Mountain – Kingsford BX   Delta County Builders Exchange 
600 Stephenson AVE   230 Ludington ST 
Iron Mountain, MI 49801   Escanaba, MI 49829 

 
Green Bay Builders Exchange      
1048 Glory RD – Suite G               
 Green Bay, WI 54304-5608 
 
IDI Online Plan Room.  Log on to www.idiplanspace.com, where you can view and order plans for this 
project.  If you have any problems logging on, viewing, or ordering plans please call Blue Print Services 
at 1-800-640-4539. 

 
PART 2 MATERIALS – NOT USED 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION OF DOCUMENTS AND SITE 
 

A. Bidders shall carefully examine the Contract Documents and the construction site to obtain first-
hand knowledge of existing conditions.  Contractor will not be given extra payments for 
conditions that can be determined by visually examining the site and Contract Documents. 

 
3.2 QUESTIONS, INTERPRETATIONS, AND ADDENDA 
 

A. Should any bidder find discrepancies between the Drawings and Specifications, or should he be 
in doubt as to their exact meaning, he should notify the Architect/Engineer. The 
Architect/Engineer then, at his option, may then issue Addenda clarifying same.  The Owner will 
not be responsible for oral instructions or for the Contractor's misinterpretations of Drawings 
and Specifications. 

B. The Architect/Engineer reserves the right to issue Addenda at any time prior to the bid opening.  
All such addenda shall become, upon issuance, an inseparable part of the Contract Documents.  
Each bidder shall incorporate within his bid proposal all costs for items listed in the Addenda; 
and shall acknowledge receipt and the identifying number of each Addendum on the Bid 
Proposal Form and on the outside of the sealed bid envelope. 

 
3.3 BID SECURITY, BONDS, AND INSURANCE 
 

A. Bid Security, Performance, and Payment Bonds will be required on this project. 
 

1. A Bid Bond is required in the amount of 5% of total Bid, minimum. 
2. Performance Bond and Payment Bond Requirements are described in the General and 

Supplementary Conditions, 100% of total Bid, minimum.  Cost for bonds shall be 
included in the base bid amount. 

3. Insurance Requirements are described in the General and Supplementary Conditions. 
 
 
 

http://www.idiplanspace.com/
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3.4 MODIFICATION AND WITHDRAWAL 
 

A. Proposals may be withdrawn and/or changed any time prior to the bid opening.  Proposals may 
not be withdrawn or changed after the bid opening time; and shall be deemed a firm offer 
continuing for ninety (90) calendar days.  Bids received after the time and date of the bid 
opening will be returned unopened to the bidder. 

 
3.5 SUBSTITUTION OF SPECIFIED PRODUCTS 
 

A. Coordinate substitution Requirements with Section 01630 
 
3.6 CODES, ORDINANCES, REGULATIONS, ETC. 
 

A. All labor and materials shall be furnished and installed in strict accordance with the latest 
applicable codes, ordinances, and regulations of any governing body that has jurisdiction over 
this project. 

B. If the quality of the labor and materials required by the Drawings and Specifications exceeds the 
requirements of the applicable codes, ordinances, and regulations, the Drawings and 
Specifications shall take precedence. 

C. If the quality of the labor and materials required by the applicable codes, ordinances, and 
regulations exceed the requirements of the Drawings and Specifications, the applicable codes, 
ordinances, regulations, etc., shall take precedence. 

 
3.7 SUB-CONTRACTOR AND MATERIAL SUPPLIERS 
 

A. The successful Bidder shall submit to the Owner, a complete list of all sub-contractors, 
suppliers, and all substitutions he proposes to engage in the work.   

B. The successful bidder will be required to submit the list of sub-contractors for owner approval 
prior to execution of a contract. 

 
3.8 AWARD OF CONTRACT 
 

A. The material proposed to be used for the completion of work, and the competency, solvency, 
and responsibility of the bidders will receive due consideration before the awarding of this 
contract.  In the reception of proposals for the work, the Owner incurs no obligation to accept 
the lowest or any proposal submitted.  The right to accept or reject any and all bids is reserved 
by the Owner.  The Owner reserves the right to require testimonial or legal documents 
pertaining to the solvency of a Contractor. 

 
3.9 CONTRACTS WITH SUBCONTRACTORS 
 

A. All contracts made by the successful Bidder with Subcontractors shall be covered by the terms 
and conditions of the Contract.  The successful Bidder shall see to it that his Sub-contractors 
are fully informed in regard to these terms and conditions. 

 
3.10 CHANGES IN THE WORK 
 

A. The Bidder shall state in the space provided in the Proposal Form the changes, expressed as a 
percentage of the cost, for changes in the work, when done by his own organization and when 
done by Subcontractors under his Contract.  Fees shall include all charges for supervision, on 
site superintendents, overhead and profit.  Charges for taxes, social security payments and 
insurance shall be computed separately and shall not be subject to percentage fee. 

 
3.11 PREVAILING WAGES 
 

A. Davis-Bacon Act/Prevailing Wage rates are not required on this project. 
 

END OF SECTION 
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 SECTION 00310 
 BID FORM 
 
 
TO:  Negaunee Public Schools 

hereinafter called "Owner" 
 
PROJECT:   2020 Bond Projects – School Building Renovations 

Project No. 1 – Lakeview Elementary School 
   Project No. 2 – Negaunee Middle School 
   Project No. 3 – Negaunee High School 
 
DATE:                                                                  
 
SUBMITTED                                                                  
BY:  (hereinafter called "Bidder") 
 

                                                                
(full address) 

 
                                                                
(telephone #)    (fax #) 
 
 
(email) 

 
 

A. BASE BIDS  
 
***Contractors may, but are not required to bid on all three (3) projects.  A bidding contractor may 
choose to bid a single project, or any combination they choose.  Bid Alternate No. 3 to be a 
Deduct alternate, if applicable for the award of a combination of multiple base bids*** 
 

1) Base Bid: Project No. 1 – Lakeview Elementary School 
 

Having examined the place of the work and all matters referred to in the Instructions to Bidders 
and the Contract Documents prepared by Integrated Designs, Inc., Architect/Engineer for the 
above-mentioned project, we, the undersigned, hereby offer to enter into a contract to perform the 
work for the lump sum price of: 
                                                                                                                                                           
                                                  Dollars  
($                                             ) in lawful money of the United States of America.  Lump sum 
includes all applicable taxes.  (Bidder insert both written and numerical format) 

 
2) Base Bid: Project No. 2 – Negaunee Middle School 

 
Having examined the place of the work and all matters referred to in the Instructions to Bidders 
and the Contract Documents prepared by Integrated Designs, Inc., Architect/Engineer for the 
above-mentioned project, we, the undersigned, hereby offer to enter into a contract to perform the 
work for the lump sum price of: 
                                                                                                                                                           
                                                  Dollars  
($                                             ) in lawful money of the United States of America.  Lump sum 
includes all applicable taxes.  (Bidder insert both written and numerical format) 
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3) Base Bid: Negaunee High School 
 

Having examined the place of the work and all matters referred to in the Instructions to Bidders 
and the Contract Documents prepared by Integrated Designs, Inc., Architect/Engineer for the 
above-mentioned project, we, the undersigned, hereby offer to enter into a contract to perform the 
work for the lump sum price of: 
                                                                                                                                                           
                                                  Dollars  
($                                             ) in lawful money of the United States of America.  Lump sum 
includes all applicable taxes.  (Bidder insert both written and numerical format) 

 
 

B. ALTERNATES 
  

Bid ADD Alternate #1 (Lakeview Elementary School): 
 
Includes all scope of work shown for Office Areas indicated on the Plans at Lakeview Elementary 
School (Speech 100 and extending to the south to Special Education 124B).  
 
Lump sum price ADD of:        
                                                                                                                                                           
                                                Dollars  
($                                             ) in lawful money of the United States of America.  Lump sum 
includes all applicable taxes.  (Bidder insert both written and numerical format) 

 
Bid ADD Alternate #2 (Lakeview Elementary School): 
 
Includes all scope of work shown for Mechanical work (and casework modifications if accepted) 
indicated on the Plans at Lakeview Elementary School (First Grade S107, S109, S111 and 
Kindergarten S113 and S115). 
 
Lump sum price ADD of:        
                                                                                                                                                           
                                                Dollars  
($                                             ) in lawful money of the United States of America.  Lump sum 
includes all applicable taxes.  (Bidder insert both written and numerical format) 
 
Bid DEDUCT Alternate #3 (Combination of Bids/Projects): 
 
Includes a deduct from the overall all Contract Award amount of Base Bid Project Scopes if 
awarded a combination of projects (i.e., Projects 1 & 2, Projects 1, 2 & 3, etc.) 
 
Description of Combined Bid Award: 
 
 
Lump sum price DEDUCT of:        
                                                                                                                                                           
                                                Dollars  
($                                             ) in lawful money of the United States of America.  Lump sum 
includes all applicable taxes.  (Bidder insert both written and numerical format) 
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C. ACCEPTANCE 
 

This offer shall be open to acceptance and is irrevocable for Thirty (30) days from the Bid date. 
If this Bid is accepted by the Owner within the time period stated above, we will: 

 
Execute the agreement within ten (10) days of receipt of Notice of Award. 

 
Furnish the required bonds if required within ten (10) days of receipt of Notice of Award in 
the form described in the Project Manual. 

 
Commence work immediately upon receipt of executed agreement.   

 
If this Bid is accepted within the time stated, and we fail to commence the work or fail to provide the 
required Bond(s), the security deposit shall be forfeited as damages to the Owner by reason of our 
failure, limited in amount to the lesser of the face value of the security deposit or the difference 
between this Bid and the Bid upon which the Contract is signed. 

 
In the event our Bid is not accepted within the time stated above, the required security deposit shall 
be returned to the undersigned, in accordance with the provisions of the Instructions to Bidders; 
unless a mutually satisfactory arrangement is made for its retention and validity for an extended 
period of time. 

 
D. CONTRACT TIME 

 
If this Bid is accepted, we will achieve substantial completion by: August 18, 2021 
 

E. CHANGES TO THE WORK 
 

For any additional work performed by subcontractors, the undersigned agrees to add to the 
subcontractor’s sum a maximum fee of ___________ percent (_____%), which fee includes all the 
charges of the undersigned for overhead and profit and general conditions. 

 
For any additional work performed by the Contractor, the undersigned agrees that the charges shall 
be the actual cost of all labor and materials (less any discounts) plus a maximum fee of 
_____________ percent (______%) for overhead and profit. The undersigned agrees that the labor 
rate includes all cost of insurance, taxes, bond, payroll taxes, and labor multiplier (general 
conditions). 

 
F. ADDENDA 

 
The following Addenda have been received.  The modifications to the Bid Documents noted therein 
have been considered and all costs thereto are included in the Bid amount. 

 
Addendum #      Dated:                                   

 
Addendum #      Dated:                                   

 
Addendum #      Dated:            
 
Addendum #      Dated:                                                       

 
G. APPENDICES 

 
The following Appendices are hereby submitted concurrent with the Bid: 

 
Appendix A: Subcontractors 
Appendix B: Voluntary Alternates 
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H. BID FORM SIGNATURE(S) 

 
The Corporate Seal of: 
                                
(Bidder, please print the full name of your Proprietorship, Partnership or Corporation) 

 
was hereunto affixed in the presence of: 

 
 

                                                                         
(Authorized signing officer)   (Title) 

 
                                                                         
(Authorized signing officer)   (Title) 

 
If the Bid is a joint venture or partnership, add additional forms of execution for each member of the 
joint venture in the appropriate form or forms as above. 

 
 END OF SECTION 
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 SECTION 00400 
 SUPPLEMENTS TO BID FORMS 
 
 
TO:  Negaunee Public Schools  
PROJECT: 2020 Bond Projects – School Building Renovations 
 
                                                         
 
SUBMITTED                                                         
BY:  (Full name) 
 

                                                        
(Full address) 

 
                                                        

 
In accordance with Document 00100 - Instructions to Bidders and Document 00310 - Bid Form, we include the 
Supplements to Bid Form Appendices listed below.  The information provided shall be considered an integral part of 
the Bid Form. 
 
These Appendices are as follows: 
 

Appendix A - Subcontractors:  Include the names of primary   subcontractors and the portions of the 
work they will perform. 

 
Appendix B - Voluntary Alternates. 

 
SUPPLEMENTS TO BID FORM SIGNATURE(S) 
 
The Corporate Seal of:                                                          
(Bidder, please print the full name of your Proprietorship, Partnership or Corporation) 
 
was hereunto affixed in the presence of: 
 
                                                                               
(Authorized signing officer)   (Title) 
 
 
 
 
 
                                                                               
(Authorized signing officer)   (Title) 
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APPENDIX A 
 
Herewith is the list of subcontractors referenced in the Bid submitted by: 
 
                                                                                                      
(Bidder) 
 
To: Negaunee Public Schools 
dated:                            , 2021 which is an integral part of the Bid form. 
 
The following work will be performed (or provided) by subcontractors and coordinated by us: (Use a separate sheet if 
necessary) 
Prime contractors indicate your respective subcontractors 
 
SECTION OF WORK   SUBCONTRACTOR     PROJECT 
 
______________________  ___________________________  ______________________ 
             
______________________  ___________________________  ______________________ 
                                                                         
______________________  ___________________________  ______________________ 
                                                               
______________________  ___________________________  ______________________ 
                                         
______________________  ___________________________  ______________________ 
 
______________________  ___________________________  ______________________ 
                                                                         
______________________  ___________________________  ______________________ 
                                                               
______________________  ___________________________  ______________________ 
                                         
______________________  ___________________________  ______________________ 
             
______________________  ___________________________  ______________________ 
                                                                         
______________________  ___________________________  ______________________ 
             
______________________  ___________________________  ______________________ 
                                                                         
______________________  ___________________________  ______________________ 
 
 
 
Failure to identify sub contractors at the time of bid may be cause for rejection of the bid. 
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APPENDIX B 
 
The following is a list of Voluntary Alternates referenced in the Bid submitted by: 
 
                                              to Negaunee Public Schools 
(Bidder) 
 
dated                                  , 2021 which is an integral part of the Bid. 
 

The Contract Sum proposed by the undersigned on the Bid Form is for the work as shown on the 
Drawings, described in the Specifications and otherwise defined in the Contract Documents.  However, 
the undersigned proposes the following Voluntary Alternates for the Owner's consideration.  Should the 
Owner accept any or all of the proposed substitutions, the bidders proposed Contract sum will be 
reduced by the amount shown. 

 
Drawing 

Specified Number      Proposed 
Product or or Spec   Proposed  Reduction 
Material: Section:  Substitution:  in Contract Sum: 

 
                                                                          ______________                            

 
                                                                          ______________                      

 
                                                                          ______________                      

 
                                                                          ______________                      

 
                                                                          ______________                      

 
 
 END OF SECTION 
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SECTION 00500 
BOND FORM 

 
PART 1 GENERAL 
 
1.1 BOND FORM 
 

A. AIA Document A-312 Performance and Payment Bond Forms are included by reference 
herein. Copies of these documents may be obtained from the office of the Architect. 

B. Standard forms issued by surety companies are acceptable. 

   
END OF SECTION 
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SECTION 00600 
FORM OF AGREEMENT 

 
PART 1 GENERAL 
 
1.1 FORM OF AGREEMENT 
 

A. AIA Document A-101 Standard Form of Agreement between Owner and Contractor 
where the basis of payment is a Stipulated Sum, 2017 edition, is included by reference 
herein.  

B. AIA Document A-201 General Conditions of the Contract for Construction, 2017 edition, 
is included by reference herein. 

C. Copies of these documents may be obtained from the office of the Architect upon 
request. 

 
END OF SECTION 
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 SECTION 00800 
 SUPPLEMENTARY CONDITIONS 
 
1. The "General Conditions of the Contract for Construction," AIA Document A201, 2017, Articles 1 

through 14 inclusive, is part of this Contract. 
2. The following supplements modify, delete from, and/or add to the General Conditions. 
 

A. All Articles, or portions thereof, which are not specifically modified, deleted, or 
superseded hereby, remain in full effect. 

B. The General Conditions also may be supplemented elsewhere in the Contract 
Documents by provisions located in, but not necessarily limited to, Division 1 of the 
Specifications. 

 
3. After subparagraph 1.1.7, add:  
 

1.1.8 MISCELLANEOUS DEFINITIONS 
 

.1 The term "product" includes materials, systems, and equipment. 

.2 The term "provide" includes furnishing and installing a product, complete in 
place, tested and approved. 

.3 The term "building code," and the term "code," refer to regulations of 
governmental agencies having jurisdiction. 

.4 The terms "approved," "required," and "as directed" refer to and indicate the work 
or materials that may be approved, required, or directed by the Architect acting 
as the agent of the Owner. 

.5 The term "similar" means in its general sense and not necessarily identical. 

.6 The terms "shown," "indicated," "detailed," "noted," "scheduled," and terms of 
similar import, refer to requirements contained in the Contract Documents. 

.7 The term "Architect/Engineer" means the Architect/Engineer himself or his 
assigned representative. 

 
4. Paragraph 1.2 Correlation, and Intent; Add the following to Subparagraph 1.2.  
 

Subparagraph 1.2.3  
 

Wherever the quality of labor and materials required by the drawings and 
specification exceeds the requirements of the drawings and specifications, the 
applicable codes, ordinances, regulations, etc. shall take precedence. 

 
 
5.         Subparagraph 3.3.4 - Add the following: 
 

The Contractor shall, in the performance of the Contract, comply with and give all 
stipulations and representations required by all Federal, State, County, and Local 
Ordinances and Regulations, and shall require such compliance, stipulations, 
and representations by all other persons with whom he shall enter into Contract 
Documents and any additional work necessary to meet Code requirements shall 
be made by the Contractor without extra cost to the Owner. 

 
Subparagraph 3.10 - Contractor's Construction Schedules; Substitute the following for 

Subparagraph 3.10.1 
 

The Contractor, immediately after being awarded the Contract, shall prepare and 
submit for the Owner's and Architect's approval, an estimated progress schedule 
for the work.  The progress schedule shall be related to the entire Project to the 
extent required by the Contract Documents.  This schedule shall indicate the 
dates for the starting and completion of the various phases of construction and 
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shall be revised as required by the conditions of the Work, subject to the Owner's 
approval. 

 
Subparagraph 3.10.2 - Add the following: 

 
In planning his construction schedule within the agreed contract time, it shall be 
assumed that the Contractor has anticipated the amount of adverse weather 
conditions normal to the site of the Work for the season or seasons of the year 
involved.  Only those weather delays attributable to other than normal weather 
conditions will be considered by the Architect/Engineer. 

 
Subparagraph 3.10.3 - Add the following: 

 
When the contract time has been extended, as provided under this Paragraph, 
such extension of time shall not be considered as justifying extra compensation 
to the Contractor for administrative costs or other such reasons. 

 
Add the following subarticles: 
 

Subparagraph 3.10.4 
 

Scheduling of construction activities shall be submitted to the Architect by the 
General Contractor to establish a reasonable sequence of work and contract 
duration.  Its purpose is to define the sequence and duration of activities, not the 
scope of the work, and its existence does not in any way relieve the Contractors 
of the responsibility of meeting other requirements of the Contract Documents. 

 
Subparagraph 3.10.5 

 
The schedule shall be based on a precedence network for development of a 
critical path, providing a comprehensive planning tool to permit completion of the 
Project in the allotted time.  The activity sequence and durations describe a 
reasonable schedule for the work.  Since other sequences are possible, the 
Contractor will, immediately after the award of the Contract or the issuance of a 
Letter of Intent, meet with the Owner and Architect to expand the detail of the 
Schedule and to allow the Contractor an opportunity to propose improvements 
and modifications to the established sequence and durations which will not alter 
the milestone dates or the duration of the Project itself.  No extension of time for 
completion will be granted to the Contractor when it is evident that he could have 
avoided the need of same by the exercise of reasonable foresight. 

 
Subparagraph 3.10.6 

 
Periodically during construction, the Contractor will meet with the Owner and the 
Architect for the purpose of obtaining current and accurate progress data.  This 
information will be used to monitor the schedule and to further revise activity 
sequences and durations when, in the opinion of the Architect, a need for doing 
so has been established.  After such revisions, the Contractor shall submit a 
revised schedule indicating any changes. 

 
6. Paragraph 3.14 - Cutting and Patching; Add the following subarticles: 
 

Subparagraph 3.14.3 
 

The Contractor and Subcontractors shall be responsible for all cutting and 
patching necessary for his work unless herein specifically stated to the contrary. 
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Subparagraph 3.14.4 
 

Any cost caused by defective or ill-timed work shall be borne by the party 
responsible. 

 
Subparagraph 3.14.5 

 
Each Subcontractor shall do all fitting of his own work as required to make its 
several components fit together or to receive the work of other Contractors.  
Holes cut in exterior walls or roofs for installation of mechanical or electrical 
equipment shall be waterproofed by the Contractor responsible for such 
installation. 

 
Subparagraph 3.14.6 

 
Permission to patch any areas of work does not imply a waiver of the Architect's 
right to require complete removal and replacement in said areas and of said 
items if, in the Architect's opinion, appearance of the work is not according to the 
Contract Documents. 

 
Subparagraph 3.14.7 

 
Subcontractors shall place sleeves and inserts correctly for pipes, conduits, and 
similar items in forms, walls, partitions, and floors.  All said work shall be done in 
cooperation with Concrete Foundation, Interior Concrete, and Mason 
Contractors.  All items shall be placed in ample time so as not to delay concrete 
or masonry operations.  Do not place sleeves so they pass vertically through 
beams, girders, trusses, and similar construction, unless locations are approved 
by the Architect. 

 
Subparagraph 3.14.8 

 
The Contractor shall see that sleeves are kept in their proper positions and not 
displaced by placing of concrete or other construction work.  Locations of chases 
are indicated in the mechanical and electrical drawings.  The Contractor shall be 
responsible for the inclusion of these items in the work and shall advise all 
Subcontractors and the Architect of all changes. 

 
7. Paragraph 3.15 - Cleaning Up; Add the following subparagraphs: 
 

Subparagraph 3.15.3 
 

It shall be the duty of each separate Contractor to keep the premises free of 
accumulations of surplus materials and rubbish caused by his operations.  Debris 
shall be removed immediately by the responsible Contractor. 

 
Subparagraph 3.15.4 

 
Each Friday afternoon, and more often if necessary, the General Contractor shall 
provide for an overall clean-up of the entire site, including removal from the site 
of all unidentified rubbish and debris and shall broom clean all appropriate 
surfaces.  All Contractors and their subcontractors shall remove their rubbish and 
debris from the building and the site promptly upon its accumulation and in no 
event later than the regular Friday of general clean-up. 

 
Subparagraph 3.15.5 
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Burning of rubbish on site will not be permitted.  Rubbish shall not be thrown 
through from the building, except into approved rubbish containers or dumpsters. 
Dust control measures, chutes and clean up of scattered debris are the 
responsibilities of the general contractor. 

 
Subparagraph 3.15.6 

 
The Contractor shall keep the site free from accumulations of his rubbish and 
waste materials at all times and shall see that subcontractors remove and 
dispose of their rubbish.  Arrangements for removal and disposition of the 
rubbish will be made by each Contractors concerned at no cost to the Owner. 

 
Subparagraph 3.15.7 

 
Should any Contractor or subcontractor allow rubbish or waste material to 
accumulate on any portion of the site or in any portion of the building to such 
extent that accumulation constitutes a hazard or obstructs the prosecution of the 
work, the Owner may, if the Contractor or subcontractor at fault fails to remove 
such rubbish or waste material within three days after written notice to clean up 
the accumulation, engage proper labor or services of another Contractor to make 
necessary removal and disposition and to charge cost against monies due the 
Contractor or subcontractor at fault. 

 
8. Article 4 - Administration of the Contract - Paragraph 4.1 - Architect; Add the following to 

subparagraph 4.1.1 
 

Integrated Designs, Inc. 
Architect/Engineer 
1021 West Baraga Avenue       906/228-4480 
Marquette, Michigan 49855   (FAX) 906/228-7524  
 
The word "Engineer" shall be synonymous with the word "Architect" hereafter. 

 
9. At the end of Subparagraph 4.5.2, add: 
 

Subparagraph 4.5.2.1 
 

After appointment of the arbitrator or arbitrators, the parties to the arbitration shall 
have the right to take depositions and to obtain discovery regarding the subject 
matter of the arbitration and, to that end, to use and exercise all of the same 
rights, remedies, and procedures, and be subject to all of the same duties, 
liabilities, and obligations in the arbitration with respect to the subject matter 
thereof, as if the matter of the arbitration were pending in a civil action before a 
Superior Court of the State. 

 
10. Article 9 - Payments and Completion.  Amend Subparagraph 9.3.1 to read as follows: 
 

Subparagraph 9.3.1 
 

At least fourteen (14) days before each progress payment falls due, the 
Contractor shall submit to the Architect an itemized Application for Certificate for 
Payment, AIA Document G702, supported by such data substantiating the 
Contractor's right to payment as the Owner, and Architect may require. 

 
Add the following subarticle: 

 
Subparagraph 9.5.3 
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Until the work has been evaluated as substantially complete by the Owner and 
Architect, the Owner shall pay no less than 90% due the Contractor on account 
of progress payments for completed work.  Upon presentation to the Owner by 
the Contractor, a Consent of Surety to Final Payment (A.I.A. Document G707) 
and Certificate of Substantial Completion (A.I.A. Document G704), the retainage 
shall be released in full. 

 
Add the following Paragraph:  9.10.5 

 
Each Contractor on his own behalf and on behalf of all his subcontractors and 
suppliers of material and labor (insofar as he is able to contract) shall hereby 
expressly waive the benefits of the Mechanics Lien Laws of the State of 
Michigan.  The Contractor agrees to procure, from each of his subcontractors 
and suppliers of labor and material, a release of any claim to a Mechanics Lien of 
Laws of the State of Michigan.  In addition, he agrees to furnish the Owner each 
and every document, affidavit, or assurance which, in the opinion of the Owner, 
is necessary or appropriate to assure the Owner immunity from Mechanics Liens.  
Liens on account of anything done by this Contractor, or those acting under him 
or as his subcontractors in carrying out the terms of this Contract and any and all 
work orders for additions thereto, all as a condition of payments by he Owner on 
account of this Contract or on account of any of said work ordered for additions 
thereto.  Payments made by the Owner, without requiring strict compliance with 
the terms of this paragraph shall not be construed as a waiver by the Owner of 
the right to insist upon such compliance as a condition of later payments. 

 
11. Article 10 - Protection of Persons and Property.  Add to Article 10.2 - Safety of Persons and 

Property as follows: 
 

At the end of subparagraph 10.2.6, add: 
 

It shall be the sole responsibility of the Contractor's safety representative to do 
the inspection and protection of the construction workers and third parties and 
property against negligent construction techniques and to ensure the safety of 
the work site, and hold the Owner, and the Architect/Engineer harmless from the 
methods used and the consequences of construction.   

 
Subparagraph 10.2.8 

 
At the start of construction, adequate barricades and lighting to protect the 
building area, storage areas, driveways, parking areas, property lines adjoining 
neighbor’s properties are required. 

 
Subparagraph 10.2.8.1 

 
Once construction of the structures is started, the on-site storage of materials 
becomes significant.  The Contractors shall provide whatever surveillance 
service is needed to protect the structures, stored materials, the workers, and the 
public. 

 
Subparagraph 10.2.8.2 

 
All temporary provisions shall be removed after completion of the Project, or 
when so directed by the Owner or the Architect. 

 
12. Add the following to Article 11 
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Subparagraph 11.1.1.4 
 

Claims made for damages or injury or destruction of tangible property, including 
loss of use resulting therefrom 

 
Subparagraph 11.1.1.6 

 
Claims for damages because of bodily injury or death of any person or property 
damage arising out of the ownership, maintenance, or use of any motor vehicle 
or piece of equipment. 

 
Substitute the following for subparagraph 11.1.2: 

 
The Insurance required by subparagraph 11.1.1 shall be written for not less than 
the following specified limits of liability or the limits required by law, whichever is 
greater. 

 
Subparagraph 11.1.2.1 - Workmen's Compensation 

 
A.  State      Statutory 
B.  Applicable Federal (e.g., Longshoremen's, HUD) Statutory 
C.  Employer's Liability     $100,000 

 
Subparagraph 11.1.2.2 - Comprehensive General Liability 

 
Including Premise, Operation, Independent Contractor's Protective, Products and 
Completed Operations, Broad Form Property Damage. 

 
A.  Bodily Injury 

 
    1.  Each Occurrence     $1,000,000 
    2.  Annual Aggregate     $1,000,000 

 
B.  Property Damage 

 
    1.  Each Occurrence     $1,000,000 
    2.  Annual Aggregate     $1,000,000 
 
C. Builders Risk 

 
1.  Owner shall carry a builder’s risk policy equal to the value of the contract 

for the duration of the project.  Contractor required to confirm this is in 
place prior to beginning any work. 

 
Subparagraph 11.1.2.3 - Personal Injury 

 
A.  Annual Aggregate     $1,000,000 

 
Subparagraph 11.1.2.4 - Comprehensive Automobile Liability 

 
    A.  Bodily Injury 
 

    1.  Each Person     $1,000,000 
    2.  Each Occurrence     $1,000,000 

 
B.  Property Damage   
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    1.  Each Occurrence     $1,000,000 
 

Subparagraph 11.1.2.5 - Umbrella Liability    $1,000,000 
 

Subparagraph 11.1.2.6 - Property Damage Liability Insurance shall be in coverage for the 
following hazards:  X,C,U, (explosion, collapse, underground) building, property, fire, and theft. 

 
Subparagraph 11.1.2.7 - Independent Contractors and/or Subcontractors:  Same limits as noted 
above. 

 
Add to 11.1 the following subparagraphs: 

 
Subparagraph 11.1.4 

 
Furnish one copy of Certificates herein required for each copy of Agreements; 
specifically set forth evidence of all coverage required by 11.1.2 and 11.1.3.  The 
form of the above Certificate shall be standard insurance certificate of coverage. 
Furnish to the Owner copies of any endorsements that are subsequently issued 
amending coverage or limits. 

 
Subparagraph 11.1.5 

 
The Contractor and all subcontractors in connection with the above-mentioned 
Workmen's Compensation and Occupational Disease Insurance, shall furnish to 
the Owner duly executed forms as prescribed by the Michigan Industrial 
Commission showing that such insurance is in full force and effect. 

 
Subparagraph 11.1.6  

 
Certificates of Insurance acceptable to the Owner shall be filed with the Owner 
prior to commencement of the Work.  These Certificates shall contain a provision 
that coverage afforded under the policies will not be cancelled until at least thirty 
days prior written notice has been given to the Owner. 

 
Substitute the following for Subparagraph 11.5.1 

 
The Contractors shall at the Owner’s option furnish a Performance Bond in an 
amount equal to One Hundred Percent (100%) of the Contract and, also a Labor 
and Material Payment Bond in the amount of not less than One Hundred Percent 
(100%) of the Contract Sum or in a penal sum not less than that prescribed by 
State, Federal, Territorial, or Local Law, as security for payment of persons 
performing the Labor on the Project under this Contract and furnishing material in 
connection with this Contract.  The Performance and Material Payment Bond 
may be in one or separate instruments and shall be delivered to the Owner not 
later than the date of execution of the Contract. 

 
  
 
 
 

END OF SECTION 
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SECTION 01010 
SUMMARY OF THE WORK 

PART 1 GENERAL 
 
1.1 THE WORK 
 

A. The project includes all material, labor, tools, equipment, field engineering, and 
transportation necessary to complete all work as identified in the Drawings and further 
defined in these Specifications. This includes all items not specifically mentioned, but 
incidental to the work to provide a complete and operational product. 
 

 B. This work includes, but is not limited to:  
 

Renovations of the school buildings: classrooms, offices, media centers, locker rooms, boilers 
and pool dehumidification, including but not limited to selective demolition, masonry, doors, 
windows, lockers, flooring, ceilings, casework, painting, mechanical, plumbing and electrical 
work, along with other miscellaneous items as identified in the construction documents. 

 
 
    
 

 
 

END OF SECTION 
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 SECTION 01012 
 ALTERNATES 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A.  Description of bid alternates 
B. Submission procedures. 
C. Documentation of changes to contract sum/price and contract time. 

 
1.2 RELATED SECTIONS 
 

A. Section 00600 - Form of Agreement:  Incorporating monetary value of accepted Alternates. 
B. Section 00100 - Instructions to Bidders; Section 00400 - Supplements to Bid Forms; 

Appendix B - Listing of Voluntary Alternates. 
C. Section 01300 - Submittals: 1.04 Substitutions: approval of substitutions 

 
1.3 REQUIREMENTS 
 

A. Submit requested Alternate Bid costs where identified. 
B. Submit Voluntary Alternates with full description of the proposed Alternate and the effect on 

adjacent or related components. 
C. Voluntary alternates submitted with the Bid will be reviewed and accepted or rejected at 

Owner's option.  Accepted Alternates will be identified in the Owner-Contractor Agreement. 
D. Coordinate related work and modify surrounding work to integrate the work of each 

Alternate. 
  
1.4 SELECTION AND AWARD OF ALTERNATIVES 
 

A. Indicate variation of Bid Price for Alternates described below and listed in Document 00400 - 
Supplements to Bid Form.  This form requests a "difference" in Bid Price by adding to or 
deducting from the bid price for requested bid alternates and voluntary alternates. 

B. Bids will be initially evaluated on base bid amount.  If Base Bids are within the Owner's 
project budget, consideration will be given to the lowest combination of Alternates and Base 
Bid and Alternates, subject to the Owner's right to accept or reject any or all bids or 
alternates and to accept any bid, alternate, or combination thereof, which is deemed to be in 
the best interest of the Owner. 

 
1.5 ALTERNATE BID ITEMS  
 

A. Bid ADD Alternate #1 (Lakeview Elementary School): 
Includes all scope of work shown for Office Areas indicated on the Plans at Lakeview Elementary 
School (Speech 100 and extending to the south to Special Education 124B).  

 
B. Bid ADD Alternate #2 (Lakeview Elementary School): 
Includes all scope of work shown for Mechanical work (and casework modifications if accepted) 
indicated on the Plans at Lakeview Elementary School (First Grade S107, S109, S111 and 
Kindergarten S113 and S115). 
 
C. Bid DEDUCT Alternate #3 (Combination of Bids/Projects): 
Includes a deduct from the overall all Contract Award amount of Base Bid Project Scopes if 
awarded a combination of projects (i.e., Projects 1 & 2, Projects 1, 2 & 3, etc.) 
 

 
 END OF SECTION 
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 SECTION 01015 
 CONTRACTOR'S USE OF THE PREMISES 
 
 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  This Section applies to situations in which the Contractor or his 
representatives including, but not necessarily limited to, suppliers, subcontractors, 
employees, and field engineers, enter upon the Owner's property. 

B. Related Work: 
 

1. Documents affecting work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division I of these 
Specifications. 

 
1.2 QUALITY ASSURANCE 
 

A. Promptly upon award of the Contract, notify all pertinent personnel regarding requirements of 
this Section. 

B. Require that all personnel who will enter upon the Owner's property certify their awareness 
of and familiarity with the requirements of this Section. 

 
1.3 TRANSPORTATION FACILITIES 
 

A. Truck and equipment access: 
 

1. To avoid traffic conflict with vehicles of the staff and others using the building, and to 
avoid overloading of streets and driveways elsewhere on the Owner's property, limit 
the access of trucks and equipment to designated area coordinated with the Owner. 

2. Provide adequate protection for curbs and sidewalks over which trucks and 
equipment pass to reach the job site. 

 
1.4 PERFORMANCE 
 

A. The Contractor and his Sub-contractors shall conduct their operations in a manner so as to 
not cause any undue inconvenience or hazard to occupants and clients of the remainder of 
the site.  Areas other than that of the project limits shall not be used for storage of material 
and shall be kept clean at all times at the Contractor's expense.  Any damage to those areas 
shall be repaired or replaced at Contractor's expense.  The Architect/Engineer shall make 
the determination as to the acceptability of the proposed repair or replacement. 

 
1.5 SECURITY 
 

A. Restrict the access of all persons entering upon the Owner's property in connection with the 
Work to the actual site of the Work. 

 
 
 

END OF SECTION 
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SECTION 01027 
APPLICATIONS FOR PAYMENT 

 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  Comply with procedures described in this Section when applying for 
progress payment and final payment under the Contract. 

B. Related work: 
 

1. Documents affecting  work of this Section include, but are not necessarily limited 
to, General Conditions, Supplementary Conditions, and Sections in Division 1 of 
these Specifications. 

2. The contract Sum and the schedule for payments are described in the form of 
agreement. 

3. Payments upon Substantial Completion and Completion of the Work are described 
in the General Conditions and in Section 01700 of these Specifications. 

 
1.2 QUALITY ASSURANCE 
 

A. Prior to start of construction, secure the owners approval of the schedule of values required 
to be submitted in accordance with the General Conditions, and further described in these 
Specifications. 

B. During progress of the Work, modify the schedule of values as approved by the owner  to 
reflect changes in the Contract Sum due to Change Orders or other modifications of the 
Contract. 

C. Base requests for payment on the approved schedule of values. 
 
 
1.3 SUBMITTALS 
 

A. Formal submittal:  Unless otherwise directed by the owner: 
 

1. Make formal submittal of request for payment by filling in the agreed data, by 
typewriter or neat lettering in ink, on AIA Document G702, "Application and 
Certificate for Payment," plus continuation sheet or sheets G703. 

2. Sign and notarize the Application and Certificate for Payment. 
3. Submit the original of the Application and Certificate for Payment,  
4. The owner will review the formal submittal and when approved, will sign the 

Application Certificate for Payment, and will distribute.  
 

a. One copy to Contractor; 
b. One copy to Owner;  
 

5. The Owner will disburse directly to the Contractor within 30 days in accordance 
with the agreement between Owner and Contractor. 

 
 

END OF SECTION 
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 SECTION 01045 
 CUTTING AND PATCHING 
 
PART 1 GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  This Section establishes general requirements pertaining to cutting, fitting, 
and patching of the Work required to: 

 
1. Make the several parts fit properly; 
2. Uncover work to provide for installing, inspection, or both, of ill-timed work; 
3. Remove and replace work not conforming to requirements of the Contract 

Documents; and 
4. Remove and replace defective work.  

 
B. Related work: 

 
1. Documents affecting work of this Section include, but are not necessarily limited to, 

General Conditions, Supplementary Conditions, and Technical Sections of these 
Specifications. 

2. In addition to other requirements specified, upon the Architect/Engineer's request 
uncover work to provide for inspection by the Architect/Engineer of covered work, 
and remove samples of installed materials for testing. 

3. Do not cut or alter work performed under separate contracts without the 
Architect/Engineers written permission. 

 
1.2 QUALITY ASSURANCE 
 

A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and the 
methods needed for proper performance of the work of this Section. 

 
1.3 SUBMITTALS 
 

A. Request for Architect/Engineer's consent: 
 

1. Prior to cutting which effects structural safety, submit written request to the 
Architect/Engineer for permission to proceed with cutting. 

2. Should conditions of the Work, or schedule, indicate a required change of materials 
or methods for cutting and patching, so notify the Architect/Engineer and secure his 
written permission and the required Change Order prior to proceeding. 

 
B. Notices to the Architect/Engineer: 

 
1. Prior to cutting and patching performed pursuant to the Architect/Engineer's 

instructions, submit cost estimate to the Architect/Engineer.  Secure the 
Architect/Engineer's approval of cost estimates and type of reimbursement before 
proceeding with cutting and patching. 

2. Submit written notice to the Architect/Engineer designating the time the Work will be 
uncovered, to provide for the Architect/Engineer's observation. 

3. Cutting and patching is required under some of the Sections of these Documents.  
The cost for that work is to be included in the base bid. 
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PART 2 PRODUCTS 
 
2.1 MATERIALS 
 

A. For replacement of items removed, use materials complying with pertinent Sections of these 
Specifications.  When no section covers the replacement of items removed, use materials 
identical to those removed. 

 
2.2 PAYMENT FOR COSTS 
 

A. The Owner will reimburse the Contractor for cutting and patching performed pursuant to any 
written Change Order, after claim for such reimbursement is submitted by the Contractor, 
and approved by the Architect/Engineer and Owner.  Perform other cutting and patching 
needed to comply with the Contract Documents at no additional cost to the Owner. 

 
PART 3 EXECUTION 
 
3.1 SURFACE CONDITIONS 
 

A. Inspection: 
 

1. Inspect existing conditions, including elements subject to movement or damage 
during cutting, and patching. 

2. After uncovering the work, inspect conditions affecting installation of new work. 
 

B. Discrepancies: 
 
1. If uncovered conditions are not as anticipated, immediately notify the 

Architect/Engineer and/or owner and secure needed directions. 
2. Do not proceed until unsatisfactory conditions are corrected. 

 
3.2 PREPARATION PRIOR TO CUTTING 
 

A. Provide required protection including, but not necessarily limited to, shoring, bracing, and 
support to maintain structural integrity of the Work. 

 
3.3 PERFORMANCE 
 

A. Perform work required under pertinent other Sections of these Specifications. 
 

1. Perform cutting and demolition by methods which will prevent damage to other 
portions of the Work and provide proper surfaces to receive installation of repair and 
new work. 

2. Perform fitting and adjusting of products to provide finished installation complying 
with the specified tolerances and finishes. 

 
 
 
 
 END OF SECTION 
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 SECTION 01120 
 ALTERATION PROJECT PROCEDURES 
 
PART 1  GENERAL 
 
1.1 REQUIREMENTS INCLUDED 
 

A. Coordination of Work:  Coordinate work of the trades and schedule alterations and 
renovation work by procedures and methods which expedite completion of the work. 

B. Additional Demolition and Preparation Work:  In addition to demolition specified in Section 
02225, and that specifically noted on the Drawings to be cut, moved, or removed to allow for 
alterations and new work to proceed, include the following: 

 
1. Remove abandoned items and items serving no useful purpose. 
2. Remove unsuitable or extraneous materials not marked for salvage. 
3. Clean surfaces and remove surface finishes as needed to install new work and 

finishes. 
 

C. Restoration of Existing Construction:  Patch, repair, and refinish existing items to remain, to 
the specified condition for each material, with a workmanlike transition to adjacent new items 
of construction acceptable to Architect/Engineer. 

 
1.2 ALTERATIONS, CUTTING AND PROTECTION 
 

A. Assignment of Work:  Assign work of moving, removing, cutting, and patching to trades 
qualified to perform work in a manner to cause the least amount of damage to each type of 
work and provide a means of returning surfaces to appearance of new work. 

B. Minimize Demolition Operations:  Demolish minimum amount of existing construction 
necessary and perform demolition work in a manner to avoid damage to adjacent work. 

C. Termination of Surfaces to be Demolished:  Cut existing finished surfaces by methods to 
terminate surfaces in a straight line at a natural point of division. 

D. Cutting and Patching Procedures:  Perform cutting and patching as specified in the Special 
Conditions. 

E. Protection of Existing Work to Remain:  Protect existing finishes, equipment, and adjacent 
work scheduled to remain from damage. 

 
1. Environmental Requirements:  Protect existing and new work from weather and 

extremes of temperature. 
 

a. Maintain existing interior work above 60F. 
b. Provide weather protection, waterproofing, and heat and humidity control 

necessary to prevent damage to remaining existing work and to new work. 
 

F. Temporary Enclosures:  Provide temporary enclosures to separate work areas from existing 
buildings and areas occupied by Owner, and to provide weather protection. 

G. Temporary Walkways:  Maintain temporary walkways with railings from the existing exits 
across and beyond the Work.  

 
PART 2  PRODUCTS 
 
2.1 SALVAGED MATERIALS 
 

A. Salvage sufficient quantities of cut or removed material to replace damaged work of existing 
construction when material is not readily obtainable on current market. 

 
1. Store salvaged items in a dry, secure place on-site. 
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2. Items not required for use in the repair of existing work shall remain the property of 
Contractor, unless otherwise noted. 

3. Do not incorporate salvaged or used material in new construction, except with 
permission of Architect/Engineer. 

 
2.2 PRODUCTS FOR PATCHING, EXTENDING AND MATCHING 
 

A. Provide same products or types of construction needed to patch, extend or match existing 
work.  Generally, Contract Documents do not define products or standards of workmanship 
present in existing construction.  Contractor shall be responsible for determining products by 
inspection and necessary testing and workmanship by use of existing building as a sample of 
comparison. 

B. Patching, extending, or matching shall be performed to make work complete and consistent 
with identical standards of quality. 

 
PART 3  EXECUTION 
 
3.1 PERFORMANCE 
 

A. Use of Skilled Mechanics:  Patch and extend existing work using skilled mechanics who are 
capable of matching existing quality of workmanship.  Quality of patched or extended work 
shall not be less than that specified for new work. 

 
3.2 ADJUSTMENTS 
 

A. Patching Where Existing Partitions Are Removed:  Where partitions are removed, patch 
floors, walls, and ceilings and finish materials to match existing. 

 
1. Where removal of partitions results in adjacent spaces becoming one, rework floors 

and ceilings to provide smooth planes without breaks, steps or bulkheads. 
2. Where an extreme change of plane of 2" or more occurs, request instructions from 

Architect/Engineer as to method of making transition. 
 

B. Adjusting Existing Doors:  Trim and refinish edges of existing doors to clear new floors. 
 
3.3 DAMAGED SURFACES 
 

A. Patch and replace portions of an existing finished surface, found to be damaged, lifted, 
discolored or shows other imperfections, with matching material. 

 
1. Provide adequate support of substrate prior to patching finish. 
2. Refinish patched portions of painted or coated surfaces in a manner to produce 

uniform color and texture over entire surface. 
3. When existing surface finish cannot be matched, refinish entire surface to nearest 

intersections. 
 
3.4 TRANSITION FROM EXISTING TO NEW WORK 
 

A. When new work abuts or finishes flush with existing work, make a smooth and workmanlike 
transition.  Patched work shall match existing adjacent work in texture and appearance to 
ensure that patch or transition is invisible at a distance of 5 feet. 

B. When finished surfaces are cut so that a smooth transition with new work is not possible, 
terminate existing surface in a neat manner along a straight line at a natural line of division 
and provide appropriate trim to finished surface. 
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3.5 CLEANING 
 

A. Perform periodic and final cleaning as specified. 
 

1. Clean Owner-occupied areas daily. 
2. Clean spillage, overspray, and heavy collection of dust in Owner-occupied areas 

immediately. 
 

B. At completion of work of each trade, clean area and make surfaces ready for work of 
successive trades. 

C. At completion of alteration work in each area, provide final cleaning and return space to a 
condition suitable for use by Owner. 

 
 
 END OF SECTION 
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 SECTION 01153 
 CHANGE ORDER PROCEDURE  
 
PART I GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  Make such changes in the Work, in the Contract Sum, in the Contract Time 
of Completion, or any combination thereof, as are described in written Change Orders signed 
by the Owner and the Architect/Engineer and issued after execution of the Contract, in 
accordance with the provisions of this Section. 

B. Related work: 
 

1. Documents affecting work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. Changes in the Work are described further in Article 7 of the General Conditions. 
 
1.2 QUALITY ASSURANCE 
 

A. Include within the Contractor's quality assurance program such measures as are needed to 
assure familiarity of the Contractor's staff and employees with these procedures for 
processing Change Order data. 

 
1.3 SUBMITTALS 
 

A. Make submittals directly to the Architect/Engineer at the address shown in the Project 
Manual. 

B. Submit the number of copies called for under the various items listed in this Section. 
 
1.4 PRODUCT HANDLING 
 

A. Maintain a "Register of Bulletins and Change Orders" at the job site, accurately reflecting 
current status of all pertinent data. 

B. Make the Register available to the Architect/Engineer for review at his request. 
 
1.5 PROCESSING CHANGES INITIATED BY THE OWNER 
 

A. Should the Owner contemplate making a change in the Work or a change in the Contract 
Time of Completion, the Architect/Engineer will issue a "Bulletin" to the Contractor. 

 
1. Bulletins will be dated and will be numbered in sequence. 
2. The Bulletins will describe the contemplated change, and will carry one of the 

following instructions to the Contractor. 
 

a. Make the described change in the Work at no change in the Contract Sum 
and no change in the Contract Time of Completion;  

b. Make the described change in the Work, credit or cost for which will be 
determined in accordance with Article 7 of the General Conditions. 

c. Promptly advise the Architect/Engineer (within 10 days) as to credit or cost 
proposed for the described change.  This is not an authorization to proceed 
with the change. 

 
B. If the Contractor has been directed by the Architect/Engineer to make the described change 

in the Work at no change in the Contract Sum and no change in the Contract Time of 
Completion, but the Contractor wishes to make a claim for one or both of such changes, the 
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Contractor shall proceed with the change and shall notify the Architect/Engineer as provided 
for under Paragraph 4.3.7 of the General Conditions. 

C. If the Contractor has been directed by the Architect/Engineer to make the described change 
subject to later determination of cost or credit in accordance with Article 7.3.6 of the General 
Conditions, the Contractor shall: 

 
1. Take such measures as needed to make the change. 
2. Consult with the Architect/Engineer and reach agreement on the most appropriate 

method for determining credit or cost for the change. 
 

D. If the Contractor has been directed by the Architect/Engineer to promptly advise him as to 
credit or cost proposed for the described change, the Contractor shall: 

 
1. Analyze the described change and its impact on cost and time. 
2. Secure the required information and forward it to the Architect/Engineer for review. 
3. Meet with the Architect/Engineer as required to explain costs and, when appropriate, 

determine other acceptable ways to achieve the desired objective. 
4. Alert pertinent personnel and subcontractors as to the impending change and, to the 

maximum extent possible, avoid such work as would increase the Owner's cost for 
making the change, advising the Architect/Engineer in writing when such avoidance 
is no longer practicable. 

 
1.6 PROCESSING CHANGES INITIATED BY THE CONTRACTOR 
 

A. Should the Contractor discover a discrepancy among the contract Documents, a concealed 
condition as described in Paragraph 4.3.6 of the General Conditions, or other cause for 
suggesting a change in the Work, a change in the Contract Sum, or a change in the Contract 
Time of Completion, he shall notify the Architect/Engineer as required by pertinent provisions 
of the Contract Documents. 

B. Upon agreement by the Architect/Engineer that there is reasonable cause to consider the 
Contractor's proposed change, the Architect/Engineer will issue a Bulletin in accordance with 
the provisions described in Article 1.05 above. 

 
1.7 BULLETIN RESPONSE PROCEDURE 
 

A. Make written reply to the Architect/Engineer in response to each bulletin within 10 days of 
receipt. 

 
1. State proposed change in the Contract Sum, if any. 
2. State proposed change in the Contract Time of Completion, if any. 
3. Clearly describe other changes in the Work required by the proposed change, or 

desirable therewith, if any. 
4. Include full backup data such as subcontractor's letter of proposal or similar 

information. 
5. Submit this response in single copy. 

 
B. When cost or credit for the change has been agreed upon by the Owner and the Contractor, 

or the Owner has directed that cost or credit be determined in accordance with provisions of 
Paragraph 12.3.1 of the General Conditions, the Architect/Engineer will issue a "Change 
Order" to the Contractor. 

 
1.8 PROCESSING CHANGE ORDERS 
 

A. Change Orders will be dated and will be numbered in sequence. 
B. The Change Order will describe the change or changes, will refer to the Bulletin or Bulletins 

involved, and will be signed by the Owner and the Architect/Engineer. 
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C. The Architect/Engineer will issue three copies of each Change Order to the Contractor. 
 

1. The Contractor promptly shall sign all three copies and return them to the 
Architect/Engineer. 

2. The Architect/Engineer will submit all copies to the Owner for signature, retain one 
copies in his file, will forward one signed copy to the Contractor, and one copy to the 
Owner. 

 
D. Should the Contractor disagree with the stipulated change in Contract Sum or change in 

Contract Time of Completion, or both. 
 

1. The Contractor promptly shall return two copies of the Change Order, unsigned by 
him, to the Architect/Engineer with a letter signed by the Contractor stating the 
reason or reasons for the Contractor's disagreement.  In no case shall the 
Contractor proceed with a change until a signed order is issued to him. 

 
 
 END OF SECTION 
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 SECTION 01200 
 PROJECT MEETINGS 
 
PART 1 GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  To enable orderly review during progress of the Work, and to provide for 
systematic discussion of problems, the Contractor will conduct weekly project meetings 
with its sub-contractors and monthly progress meetings with the owner and architect 
throughout the construction period. 

B. Related work: 
 

1. Documents affecting work of this Section include, but are not necessarily limited 
to, General Conditions, Supplementary Conditions, and Sections in Division 1 of 
these Specifications. 

2. The Contractor's relations with his subcontractors and materials suppliers, and 
discussions relative thereto, are the Contractor's responsibility and normally are 
not part of the project meetings content.  

 
1.2 QUALITY ASSURANCE 
 

A. For those persons designated by each Contractor to attend and participate in project 
meetings, provide required authority to commit the Contractor to solutions agreed upon in 
the project meetings. 

 
1.3 SUBMITTALS 
 

A. Agenda items:  To the maximum extent practicable, advise the Architect/Engineer at least 
24 hours in advance of project meetings regarding items to be added to the agenda. 

B. Minutes: 
 

1. The Contractor will compile minutes of each project meeting, and will furnish one 
copy to each Contractor, Subcontractor, Architect and Owner. 

2. Recipients of copies may make and distribute such other copies as they wish. 
 
PART 2 PRODUCTS - NOT USED 

 
PART 3 EXECUTION 
 
3.1 MEETING SCHEDULE 
 

A. Except as noted below for the Preconstruction Meeting, progress meetings will be held 
once per month. 

B. Coordinate as necessary to establish mutually acceptable schedule for meetings. 
 
3.2 MEETING LOCATION 
 

A. To the maximum extend practicable, meetings will be held at the job site. 
 
3.3 PRECONSTRUCTION MEETING - TO BE CHAIRED BY THE ARCHITECT 
 

A. The Preconstruction Meeting will be scheduled to be held within 15 working days after 
the Owner has issued the Notice to Proceed. 

 
1. Attendance is required by authorized representatives of each Contractor and 
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major subcontractors working on the Project. 
2. The Architect/Engineer will advise other interested parties, including the Owner, 

and request their attendance. 
 

B. Minimum agenda:  Data will be distributed and discussed on at least the following items: 
 

1. Organizational arrangement of Contractor's forces and personnel, and those of 
subcontractors, materials suppliers, and Construction Manager. 

2. Channels and procedures for communication. 
3. Construction schedule, including sequence of critical work. 
4. Contract Documents, including distribution of required copies of original 

Documents and revisions. 
5. Processing of Shop Drawings and other data submitted to the Architect/Engineer 

for review. 
6. Processing of bulletins, field decisions, and Change Orders. 
7. Rules and regulations governing performance of the Work; and 
8. Procedures for security, quality control, housekeeping and related matters. 

 
3.4 PROGRESS MEETINGS 
 

A. Attendance: 
 

1. To the maximum extend practicable, assign the same person or persons to 
represent the Contractor at project meetings throughout progress of the Work.

2. Subcontractors, materials suppliers, and others may be invited to attend those 
project meetings in which their aspect of the Work is involved. 

 
B. Minimum agenda: 

 
1. Review, revise as necessary, and approve minutes of previous meetings. 
2. Review progress of the Work since last meeting, including status of submittals for 

approval. 
3. Identify problems which impede planned progress. 
4. Develop corrective measures and procedures to regain planned schedule. 
5. Complete other current business. 

 
C. Revisions to minutes: 

 
1. Unless published minutes are challenged in writing prior to the next regularly 

scheduled progress meeting, they will be accepted as properly stating the 
activities and decisions of the meeting. 

2. Persons challenging published minutes shall reproduce and distribute copies of 
the challenge to all indicated recipients of the particular set of minutes. 

3. Challenge to minutes shall be settled as priority portion of "old business" at the 
next regularly scheduled meeting. 

 
 
 
 END OF SECTION  
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 SECTION 01351 
 ELECTRONIC SUBMITTALS 

 
 
PART 1  GENERAL 
 
1.1 REQUIREMENTS INCLUDED 
 

A. Submittals Required Before Execution of Contract:  Before Contract will be executed, the 
Contractor shall submit to the Architect/Engineer the following: 

 
1. Performance Bond and Labor and Material Payment Bond. 
2. Insurance Certificates. 
 

B. Submittals Required Immediately After Execution of Contract:  Submit the following to 
Architect/Engineer within the specified period after the execution of the Contract: 

 
1. Construction schedule. 
2. Schedule of values.  
 

C. Submittals Required During Construction Period:  
 

1. Shop drawings; 
2. Application for payment; and  
3. Test reports, required by individual sections of Specifications. 
 

D. Submittals Required at Time of Project Closeout:  Refer to Section 01700 for submittals 
required. 

E. Related Requirements Specified Elsewhere: 
 

1. Section 01027:  Application for Payment; and 
2. Section 01700:  Closeout Submittals. 

 
1.2 CONSTRUCTION SCHEDULE 
 

A. General:  The General Construction contractor shall, promptly after award of Contract, 
prepare and submit to the Architect/Engineer an estimated Construction Progress 
Schedule for the work, with sub-schedules of related activities which are essential to its 
progress.  Submit revised progress schedules periodically. 

B. Form of Schedules: 
 

1. Format:  Prepare schedules in the form of a horizontal bar chart, unless 
otherwise approved by the Architect/Engineer.  Provide a separate horizontal bar 
for each trade or operation.  

2. Time Scale:  Identify first work day of each week. 
3. Scale and Spacing:  Use a scale and spacing which will allow space for notations 

and future revisions. 
4. Format of Listings:  Use the chronological order of the start of each item of work. 
4. Identification of Listings:  List by major specification section numbers. 
 

C. Content of Schedule: 
 

1. Sequence of Construction:  Show complete sequence of construction by activity. 
2. Dates:  Show dates for beginning and completion of each major element of 

construction listed. 
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D. Progress Revisions:  Show changes occurring since previous submission of schedule, 
including the following: 

 
1. Major changes in scope of work; 
2. Activities modified since previous submission; and 
3. Revised projections of progress and completion. 
 

E. Submissions:   
 

1. Submission of Initial Schedule:  Submit initial schedule within 15 days after 
award of Contracts. 

2. Submission of Revised Schedules:  Submit revised progress schedules with 
each Application for Payment or at each schedule revisions, whichever is sooner. 

3. Number of Copies Submitted:  Submit 1 electronic copy to the 
Architect/Engineer. 

 
1.3 SUPPLIERS AND PRODUCTS LIST 
 

A. General:  Within 10 days after award of the Contract, The Contractor shall submit, to the 
Architect/Engineer and Owner’s representative, a complete list of major suppliers being 
used in the work and products which are proposed for installation. 

 
1.4 SHOP DRAWINGS AND PRODUCT DATA 
 

A. General Requirements:  Submit Shop Drawings and product data required by Contract 
Documents. 

B. General Shop Drawing Requirements:  Drawings shall be present in a clear and thorough 
manner.  Details shall be identified by reference to sheet and detail, schedule or room 
numbers shown on Contract Drawings. 

C. General Product Data Requirements:  Product data submitted shall indicate the following: 
 

1. Clearly mark each copy to identify pertinent products or models. Submittals 
containing information which is not pertinent to this project will be returned 
unchecked unless they are clearly identified. 

2. Show performance characteristics and capacities. 
3. Show dimensions and clearances required. 
4. Show wiring and piping diagrams and controls. 
4. Delete information not applicable to the work. 
 

D. Contractor's Responsibilities: 
 

1. Review Shop Drawings and product data prior to submission. 
2. Determine and verify: 
 

a. Field measurements; 
b. Field construction criteria; 
c. Catalog numbers and similar data; and 
d. Conformance with specifications. 
e. Coordination of all trades. 
 

3. Coordinate each submittal with requirements of the work and Contract 
Documents. 

4. Stamp and sign copy of each submittal, indicating conformance with these 
requirements.  Do not forward submittals to the architect/engineer until 
conformance with the requirements is coordinated between the contractor and 
his suppliers/subcontractors. 
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5. Deviations:  Notify Architect/Engineer, in writing, at time of submission, of all 
deviations in the submittals from requirements of the Contract Documents. 

6. Begin no fabrication or work, which requires submittals until return of submittals 
with Architect/Engineer's approval. 

 
F. Submission Requirements: 
 

1. Submit Shop Drawings/Submittals electronically by email.  Provide a transmittal 
letter indicating the full ARCHITECT/ENGINEER Project number and issuing a 
unique Shop Drawing Submittal Number.   In addition, include name of 
Contractor’s Project Manager, or his/her representative’s name, mailing address, 
telephone number, and email address.  Contractor shall submit Shop Drawings in 
Portable Data Format (pdf) at 300 dpi resolution.   

2. Required Information:  Submittals shall contain the following: 
 

a. The date of submission and dates of any previous submissions; 
b. Project title and number; 
c. Names of Contractor, suppliers and manufacturer; 
d. Field dimensions, clearly identified; 
e. Show relation to adjacent or critical features of the work or materials; 
f. Indicate applicable standards; 
g. Indicate specific model number of item to be reviewed.  List all applicable 

accessories and optional features that are required. 
h. Identify deviations from Contract Documents; 
i. Identify revisions; 
j. Provide space for Contractor's and Architect/Engineer's stamp; and 
k. Contractor's stamp, initialed or signed, certifying review of submittal, 

verification of products, verification of field measurements and field         
construction criteria, and coordination of the information within the          
submittal with requirements of the work and the Contract                         
Documents.  In the case that there is no place for the stamp on the front, 
please stamp the back side of each sheet, indicating the page number 
(i.e. back of page 1 of 6).  Insure that this page is also scanned in pdf 
format when submitting the Shop Drawing electronically.  Clearly label 
and number each sheet in the submittal to indicate the total number of 
sheets in the series (i.e. 1 of 12, 2 of 12…12 of 12).  For Contractor 
originated design/redesign, it is required that the Contractor submit one 
(1) original set of calculations and drawings, signed and sealed by the 
responsible Specialty Engineer, in conjunction with the electronic 
submission, using mail or messenger service.  The one (1) original set 
should be forwarded directly to ARCHITECT/ENGINEER. 

l. Failure to stamp and review submittals will result in return of same          
unreviewed. 

m. If the Shop Drawing consists of samples, Contractor will submit three (3) 
samples for proper processing and in addition, the number of samples 
needed by Contractor.  Contractor will need to indicate in their transmittal 
letter that they have forwarded the samples to ARCHITECT/ENGINEER. 

 
3. Timing of Submittals: 
 

a. Make submittals far enough in advance of scheduled dates for 
installation to provide time required for reviews, for securing necessary 
approvals, for possible revisions and resubmittals, and for placing orders 
and securing delivery. 

b. In scheduling, allow at least ten (10) working days for review by the 
Architect/Engineer following his receipt of the submittal.  
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4. To facilitate logging and distribution of submittals and to expedite the Shop 

Drawing reviews, it is recommended that Contractor comply with the following: 
 

a. Provide a separate transmittal for each package in a submittal.  A 
package may consist of one or more related items.  For a multiple item 
package, list each item in the transmittal.  Interrelated items should be 
submitted as a package.  Each transmittal letter will have a unique 
submittal number assigned. 

b. For each submitted item, indicate the specification section it pertains to. 
 

5. Contractor will not use shop drawings submittals for obtaining clarification 
regarding contract plans or specification requirements.  Such clarifications 
required for preparation of complete and correct Shop Drawings will be 
requested by Request For Information (RFI) through ARCHITECT/ENGINEER. 

6. Contractor’s request for contract change in time, cost, design, material or product 
type, specification requirements and/or remedial design for correcting 
construction/fabrication deficiencies will not be made as a Shop Drawing 
submittal to ARCHITECT/ENGINEER, but will be sent in proper format to 
ARCHITECT/ENGINEER for further handling and processing. 

7. Final Shop Drawing Approval rests with ARCHITECT/ENGINEER’s Shop Drawing 
Review Stamp. 

 
 Electronic Shop Drawing Submittal Contact: 
 
 Shannon Finnila, Business Manager 
 Telephone: (906) 228-4480 
 Email: shannon@intdesigns.com 
 
 Send Samples To: 
 
 Integrated Designs, Inc. 
 1021 W. Baraga Avenue 
 Marquette, MI  49855 
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SHOP DRAWING SUBMITTAL CHECKLIST 
 

ARCHITECT/ENGINEER Project # 
Submittal # 

Item Covered: 
 

Prior to transmitting the submittal, the Contractor will verify and sign below, indicating that all applicable 
items on checklist are complied with: 
 
___ Transmittal letter indicates project title, full ARCHITECT/ENGINEER project number, description of 

items enclosed and has a unique submittal number assigned. 
 
___ Submittal package contains only related items.  All items are separately described with page 

numbers or drawing numbers in the transmittal letter or in an attachment to the transmittal letter. 
 
___ One (1) original set of prints (signed and sealed by the responsible professional engineer), when 

drawings are for the Contractor and/or specialty engineer originated transmittal letter. 
 
___ Contractor approval stamp with company name, engineer’s signature and date on each drawing 

and on each of the other individual items included in the scanned submittal. 
 
___ All revisions from previously processed submittals are identified by clouding with revision number 

and date. 
 
___ Minor plan deviations not affecting contract time, cost, design intent (structural integrity and load 

carrying capacity) or reducing durability/maintainability are identified by clouding. 
 
___ Specification section and contract plan number are referenced for each item in the submittal. 
 
___ Dimensions and details checked and coordinated for compatibility with work of all subcontractors. 
 
___ Existing conditions and dimensions used in developing Shop Drawing details are field verified. 
 
 
 
 
 
 
 
 
 
 
 
 
Compliance Verified 
 
 
 
 
_______________________________   ____________________________ 
                   (Signature)                            (Title)                
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G. Architect/Engineer's Duties: 
 

1. Review:  Architect/Engineer will review submittals with reasonable promptness 
and in accordance with Construction Schedule. 

2. Architect/Engineer's Stamp:  Architect/Engineer will stamp and sign each 
submittal and indicate approval of the submittal or requirements for re-submittal. 

3. Returning Submittals:  Architect/Engineer will retain one (1) hard copy of 
submittal and will email one (1) copy of submittal in PDF format to Contractor for 
distribution or for resubmission. 

4. Architect/Engineer receives Shop Drawing from Contractor, “electronically”, via 
email.  Submittal shall be in PDF format at 300 dpi resolution.  Architect/Engineer 
prints out a copy, reviews it, implements additional comments in red and stamps 
every sheet with the disposition (“Reviewed”, “Revise and Resubmit” or “Non-
Compliant”), initials and date.  Each item must have its own disposition, multiple 
dispositions on the same stamp is prohibited/illegal.  Additional comments may 
be added either under the stamp or on the Transmittal or in an attached memo. 

5. Architect/Engineer then rescans the Shop Drawings (including their letter of 
transmittal) into PDF format and 300 dpi resolution, which is then emailed to the 
Contractor.  In the case that there is no place for the stamp on the front, please 
stamp the back side of each sheet, indicating the page number (back of page 1 
of 6).  Insure that this page is also scanned in PDF format when submitting the 
Shop Drawings electronically. 

 
H. Distribution:  The Contractor shall distribute Shop Drawings and product data which carry 

Architect/Engineer's stamp of approval to the following: 
 

1. One copy to Contractor's job site file; 
2. One copy to Contractor's record document file; 
3. One or more copies returned to subcontractor (as required); and 
4. One or more copies to supplier or fabricator (as required). 
 

I. Resubmission Requirements:  Make corrections or changes in the submittals required by 
the Architect/Engineer and resubmit until approved. 

J. Substitutions: 
 

1. The Contract is based on the standards of quality established in the Contract 
Documents.  Substitutions will be considered only when listed at time of bidding, 
on the form provided therefore in the bidding documents, and when substantiated 
by the Contractor's submittal of required data within 10 calendar days after award 
of the Contract. 

2. The following products may not require further approval except for interface 
within the work, contact the architect/engineer for direction. 

 
a. Products specified by reference to standard specifications such as ASTM 

and similar standards; and 
b. Products specified by manufacturer's name and catalog model number. 
 

K. Or equal: 
 

1. Where the phrase "or equal", or "or equal as approved by the 
Architect/Engineer", occurs in the Contract Documents, do not assume that the 
materials, equipment or methods will be approved as equal unless the item has 
been specifically so approved for this work by this Architect/Engineer. 

2. The decision of the Architect/Engineer shall be final. 
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L. ARCHITECT/ENGINEER'S REVIEW 
 

1. Review by the Architect/Engineer is for conformance with the design concept of 
the project only.  The Contractor is responsible for compliance with information 
given in contract documents.  Dimensions shall be correlated at job site, 
fabrication techniques and coordination of the work of all trades, remains the 
responsibility of the Contractor. 

2. Revisions: 
 

a. Make revisions required by the Architect/Engineer; 
b. If the Contractor considers any required revisions to be a change, he 

shall so notify the Architect/Engineer as provided in Article 7 of the 
General Conditions; and 

c. Make only those revisions directed or approved by the 
Architect/Engineer. 

 
3. Reimbursement of Architect/Engineer's costs: 
 

a. The Architect/Engineer will review and process only two (2) submission 
of each Shop Drawing and/or Sample. If shop drawings or samples are 
returned because the Contractor has not complied with the above 
requirement, he/she shall pay the costs of the Architect/Engineer or their 
consultants for reviewing and processing the third and subsequent 
submissions. 

 
1. The Architect/Engineer's cost shall be computed at two and one-

half (2½) times payroll, plus reproduction and mailing expenses. 
2. The cost for Architect/Engineer's consultants shall be computed 

at two and one-half (2½) times payroll, plus reproduction and 
mailing expenses. 

 
PART 2  PRODUCTS - NOT USED 
 
PART 3  EXECUTION - NOT USED 
 
 
 
 END OF SECTION 
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 SECTION 01370 
 SCHEDULE OF VALUES 
 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  Provide a detailed breakdown of the agreed Contract Sum showing 
values allocated to each of the various parts of the Work, as specified herein and in other 
provisions of the Contract Documents.  Provide detailed breakdowns of sub-contractors 
(i.e. mechanical, plumbing, electrical).  

B. Related work: 
 

1. Documents affecting work of this Section include, but are not necessarily limited 
to, General Conditions, Supplementary Conditions, and Sections in Division 1 of 
these Specifications. 

2. Paragraph 9.2 of the General Conditions. 
3. Schedule of values is required to be compatible with the "continuation sheet" AIA 

Form G703 Accompanying Applications for Payment 
 
1.2 QUALITY ASSURANCE 
 

A. Use required means to assure arithmetical accuracy of the sums described. 
B. When so required by the Architect/Engineer, provide copies of the subcontracts or other 

data acceptable to the Architect/Engineer, substantiating the sums described. 
 
1.3 SUBMITTALS 
 

A. Prior to first application for payment, submit a proposed schedule of values to the 
Architect/Engineer. 

 
1. Meet with the Architect/Engineer and determine additional data, if any, required 

to be submitted. 
2. Secure the Architect/Engineer's approval of the schedule of values prior to 

submitting first application for payment 
 
 
 
 END OF SECTION 
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SECTION 01400 
QUALITY CONTROL 

PART 1 GENERAL 
 
1.1  SECTION INCLUDES 
 

A. Control of installation. 
B. Testing and inspection and Testing Services. 
C. Manufacturers’ field services. 

 
1.2  REFERENCES 
 

A. ASTM C 1077  Standard Practice for Laboratories Testing Concrete and Concrete 
Aggregates for Use in Construction and Criteria for Laboratory Evaluation; 1998. 

B. ASTM C 1093  Standard Practice for Accreditation of Testing Agencies for Unit Masonry; 
1995. 

C. ASTM D 3740  Standard Practice for Minimum Requirements for Agencies Engaged in 
the  testing and/or Inspection of Soil and Rock as Used in Engineering Design and 
Construction. 

D. ASTM E 329  Standard Specification for Agencies Engaged in the Testing and/or 
Inspection of Materials Used in Construction; 1998a. 

E. ASTME E 543 -Standard Practice for Agencies Performing Nondestructive Testing; 1999. 
F. ASTM E 548  Standard Guide for General Criteria used for Evaluating Laboratory 

Competence; 1994. 
 
1.3  SUBMITTALS 
 

A.  Testing Agency Qualifications: 
 

1. Prior to start of Work, submit agency name, address, and telephone number, and 
names of full-time registered Engineer and responsible officer.  Include list of 
certified technicians and certificate numbers with specialty. 

 
B. Test Reports:  After each test/inspection, promptly submit two copies of report to 

Architect and Contractor. 
 

1. Include: 
 

a. Date Issued. 
b. Project title and number. 
c. Name of inspector. 
d. Date and time of sampling or inspection. 
e. Identification of product and specifications section. 
f. Location in the Project. 
g. Type of test/inspection. 
h. Date of test/inspection.  
i. Results of test/inspection. 
j. Conformance with Contract Documents. 
k. When requested by Architect, provide interpretation of results  
  

2. Test reports are submitted for Architect’s information as contract administrator, 
for information for the limited purposes of assessing conformance with 
information given and the design concept expressed in the contract documents. 
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1.4  TESTING AND INSPECTION AGENCIES 
 

A.  Contractor shall employ and pay for services of a qualified testing agency to perform 
specified testing as part of the contract. 

 
1. Contractor provided testing shall include: soils and concrete. 

 
B. Employment of agency in no way relieves the Contractor of the obligation to perform 

Work in accordance with requirements of Contract Documents. 
 
 
 
 
 
PART 2 PRODUCTS  NOT USED 
 
PART 3 EXECUTION 
 
3.1  CONTROL OF INSTALLATION 
 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, 
and workmanship, to produce Work of specified quality. 

B. Have Work performed by persons qualified to produce required and specified quality. 
 
3.2  TESTING AND INSPECTION 
 

A. See individual specification sections for testing required. 
B. Testing Agency Duties: 
 

1. Test samples of mixes submitted by Contractor. 
2. Provide qualified personnel at site.  Cooperate with Architect and  
 Contractor in performance of services.  
3. Perform specified sampling and testing of products in 
 accordance with specified standards. 
4. Ascertain compliance of materials and mixes with requirements                 
            of Contract Documents. 
5. Promptly notify Architect and Contractor of observed  
 irregularities. 
6. Perform additional tests and inspections required by Architect. 
7. Attend pre-construction meetings and progress meetings. 
8. Submit reports of all tests/inspections specified. 

 
C. Limits on Testing/Inspection Agency Authority: 
 

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract 
Documents. 

2. Agency may not approve or accept any portion of the Work. 
3. Agency may not assume any duties of Contractor. 
4. Agency has no authority to stop the Work. 
 

D. Contractor Responsibilities: 
 

1. Deliver to agency at designated location, adequate samples of materials 
proposed to be used which require testing, along with proposed mix designs. 

 2. Cooperate with laboratory personnel, and provide access to the Work and to 
manufacturers’ facilities.   
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 3. Provide incidental labor and facilities: 
 

a.  To provide access to Work to be tested/inspected. 
b. To obtain and handle samples at the site or at the source of Products to 

be tested/inspected. 
c. To facilitate tests/inspections.  
d. To provide storage and curing of test samples for operations requiring 

testing/inspection services. 
 

4. Notify Architect and laboratory 24 hours prior to expected time for operations 
requiring testing/inspection services.  

5. Employ services of an independent qualified testing laboratory and pay for 
additional samples, tests, and inspections required by Contractor beyond 
specified requirements. 

 
E. Re-testing required because of non-conformance to specified requirements shall be 

performed by the same agency on instructions by Architect.  Payment for re-testing will 
be charged to the Contractor by deducting testing charges from the Contract Price.   

 
3.3  MANUFACTURERS’ FIELD SERVICES 
 

A. When specified in individual specification sections, require material or product suppliers 
or manufacturers to provide qualified staff personnel to observe site conditions, 
conditions of surfaces and installation, quality of workmanship, start-up of equipment, 
test, adjust and balance of equipment and other services as applicable, and to initiate 
instructions when necessary. 

B. Report observations and site decisions or instructions given to applicators or installers 
that are supplemental or contrary to manufacturers’ written instructions. 

 
3.4  DEFECT ASSESSMENT 
 

A. Replace Work or portions of the Work not conforming to specified requirements. 
B. If, in the opinion of the Architect, it is not practical to remove and replace the Work, the 

Architect and Owner will direct an appropriate remedy or adjustment payment. 
 
 
 

END OF SECTION 
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 SECTION 01500 
 TEMPORARY FACILITIES AND CONTROLS 
PART 1 GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  Provide temporary facilities and controls needed for the Work including, but 
not necessarily limited to: 

 
1. Temporary utilities: electricity and construction lighting (by Contractor), use Owner’s 

source. 
2. Sanitary facilities: To be provided by contractor, on site. 
3. Enclosures such as tarpaulins, barricades and canopies (by Contractor). 
4. Telephone (by Contractor). 
 

B. Related work: 
 

1. Documents affecting work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications.  

2. Except that equipment furnished by subcontractors shall comply with requirements 
of pertinent safety regulations, such equipment normally furnished by the individual 
trades in execution of their own portions of the Work are not part of this Section. 

3. Permanent installation and hookup of the various utility lines are described in other 
Sections. 

 
1.2 PRODUCT HANDLING 
 

A. Maintain temporary facilities and controls in proper and safe conditions throughout progress 
of the Work. 

 
PART 2  PRODUCTS 
 
2.1 UTILITIES 

 
A. Electricity and construction lighting – By Contractor. Cost of electricity by 

owner. 
B. Telephone and fax - By Contractor. 

 
2.2 SANITARY FACILITIES  
 

A. Contractor to provide their own sanitary facilities and maintain in sanitary condition at all 
times. 

  
2.3 ENCLOSURES 
 

A. Provide and maintain for the duration of construction all scaffolds, tarpaulins, canopies, 
warning signs, steps, platforms, bridges, and other temporary construction necessary for 
proper completion of the Work in compliance with pertinent safety and other regulations. 

 
2.4 PROJECT SIGNS 
 

A. A jobsite sign is not required for this project. 
B. Except as otherwise specifically approved by the Architect/Engineer, do not permit other 

signs or advertising on the job site. 
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PART 3  EXECUTION 
 
3.1 MAINTENANCE AND REMOVAL  
 

A. Maintain temporary facilities and controls as long as needed for safe and proper completion 
of the Work. 

B. Remove such temporary facilities and controls as rapidly as progress of the Work will permit, 
or as directed by the Owner. 

 
 

END OF SECTION 
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SECTION 01600 
PRODUCT REQUIREMENTS 

 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Products. 
B. Product delivery requirements. 
C. Product storage and handling requirements. 
D. Product options. 
E. Product substitution procedures. 
 

1.2 PRODUCTS 
 

A. Furnish products of qualified manufacturers suitable for intended use.  Furnish products 
of each type by single manufacturer unless specified otherwise. 

B. Do not use materials and equipment removed from existing premises, except as 
specifically permitted by Contract Documents. 

C. Furnish interchangeable components from same manufacturer for components being 
replaced. 

 
1.3 PRODUCT DELIVERY REQUIREMENTS 
 

A. Transport and handle products in accordance with manufacturer's instructions. 
B. Promptly inspect shipments to ensure products comply with requirements, quantities are 

correct, and products are undamaged. 
C. Provide equipment and personnel to handle products by methods to prevent soiling, 

disfigurement, or damage. 
 

1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 
 

A. Store and protect products in accordance with manufacturers' instructions. 
B. Store with seals and labels intact and legible. 
C. Store sensitive products in weather tight, climate controlled, enclosures in an 

environment favorable to product. 
D. For exterior storage of fabricated products, place on sloped supports above ground. 
E. Provide off-site storage and protection when site does not permit on-site storage or 

protection. 
F. Cover products subject to deterioration with impervious sheet covering.  Provide 

ventilation to prevent condensation and degradation of products. 
G. Store loose granular materials on solid flat surfaces in well-drained area.  Prevent mixing 

with foreign matter. 
H. Provide equipment and personnel to store products by methods to prevent soiling, 

disfigurement, or damage. 
I. Arrange storage of products to permit access for inspection. Periodically inspect to verify 

products are undamaged and are maintained in acceptable condition. 
 

1.5 PRODUCT OPTIONS 
 

A. Products Specified by Reference Standards or by Description Only:  Any product meeting 
those standards or description. 

B. Products Specified by Naming One or More Manufacturers: products of one of 
manufacturers named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with Provision for 
Substitutions:  Submit request for substitution for any manufacturer not named in 
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accordance with the following article. 
 

1.6 PRODUCT SUBSTITUTION PROCEDURES 
 

A. Instructions to Bidders specify time restrictions for submitting requests for Substitutions 
during bidding period to requirements specified in this section. 

B. Substitutions may be considered when a product becomes unavailable through no fault of 
Contractor. 

C. Document each request with complete data substantiating compliance of proposed 
Substitution with Contract Documents. 

D. A request constitutes a representation that Bidder: 
E. Has investigated proposed product and determined that it meets or exceeds quality level 

of specified product. 
F. Will provide same warranty for Substitution as for specified product. 
G. Will coordinate installation and make changes to other Work that may be required for the 

Work to be complete with no additional cost to Owner. 
H. Waives claims for additional costs or time extension that may subsequently become 

apparent. 
I. Will reimburse Owner and Architect/Engineer for review or redesign services associated 

with re-approval by authorities having jurisdiction. 
J. Substitutions will not be considered when they are indicated or implied on Shop Drawing 

or Product Data submittals, without separate written request, or when acceptance will 
require revision to Contract Documents. 

 
PART 2 PRODUCTS 
 

NOT USED 
 
PART 3 EXECUTION 
 

NOT USED  
 
 

END OF SECTION 
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SECTION 01630 
SUBSTITUTIONS, PRODUCT ACCEPTANCE 

 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. DRAWINGS AND GENERAL PROVISIONS of Contract, including General and 
Supplementary Conditions and other Division-1 Specification sections, apply to work of 
this section. 

 
1.2 SUBMITTALS 
 

A. Substitution Request Submittal:  Requests for substitution will be considered if presented 
to the Architect at least 10 days in advance of bid due date. 

 
1. Identify the product, or the fabrication to be replaced in each request.  Include 

related Specification Section and Drawing numbers.  Provide complete 
documentation showing compliance with the requirements for substitutions, and 
the following information, as appropriate: 

2. Product Data, including Drawings and descriptions of products, fabrication and 
installation procedures. 

3. Samples, where applicable or requested. 
4. A detailed comparison of significant qualities of the proposed substitution with 

those of the Work specified.  Significant qualities may include elements such as 
size, weight, durability, performance and visual effect. 

5. Coordination information, including a list of changes or modifications needed to 
other parts of the Work and to construction performed by the Owner and 
separate Contractors, that will become necessary to accommodate the proposed 
substitution. 

6. A Statement indicating the substitution's effect on the Contractor's Construction 
Schedule compared to the schedule without approval of the substitution.  Indicate 
the effect of the proposed substitution on overall Contract Time. 

7. Cost information, including all related costs under this Contract and excluding 
Architect's redesign costs, net change, if any, in the Contract Sum, and waiving 
all claims for additional costs related to the substitution which subsequently 
became apparent. 

8. Certification by the Contractor that the substitution proposed is appropriate in 
every significant respect to that required by the Contract Documents, and that it 
will perform adequately in the application indicated.  Include the Contractor's 
waiver of rights to additional payment or time, that may subsequently become 
necessary because of the failure of the substitution to perform adequately. 

 
B. Product Presentation:  Conduct a presentation at the Architect's office if required by the 

Architect to prove appropriateness to the specified product. 
C. Architect's Action:  Within one week of receipt of Bids, the Architect may request 

additional information or documentation necessary for evaluation of the request.  Within 2 
week of receipt of the request, or one week of receipt of the additional information or 
documentation, which ever is later, the Architect will notify the Contractor of acceptance 
or rejection of the proposed substitution.  If a decision on use of a proposed substitute is 
not made or obtained within the time allocated, use the product specified by name.  If 
acceptance is made prior to award, it will be included in the Contract Amount.  If 
acceptance is made after Award, it will be in the form of a Change Order. 
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1.3 GENERAL REQUIREMENTS FOR SUBSTITUTIONS 
 

A. Substitutions During Bidding: 
 

1. Substitutions shall be included in the proposal under the following conditions only 
and shall follow all requirements of "Acceptance of Substitutions". 

2. When the Contractor is unable to obtain competitive prices from more than one 
of the specified manufacturers. 

3. When the Contractor knows of another product of equal or better quality and 
performance. 

4. When the Contractor has had unsatisfactory experience with one or more of the 
specified products or has reason to believe that the specified Manufacturer will 
not provide the necessary guarantees or assume responsibility for performance. 

 
B. Substitutions After Contract: 
 

1. Substitutions proposed after Award of the contract will only be considered for the 
following reasons. 

2. A substantial advantage is offered the Owner, in terms of cost, time, energy 
conservation or other considerations of merit, after deducting offsetting 
responsibilities the Owner may be required to bear.  Additional responsibilities for 
the Owner may include additional compensation to the Architect for redesign and 
evaluation services, increased cost of other construction by the Owner or 
separate Contractors, and similar considerations. 

 
C. Acceptance of Substitutions: 
 

1. Substitutions will be considered for any manufacturer except those followed by 
the words "No Substitutions" in the Specifications. 

2. In all cases where substitutions are proposed by the Contractor, it shall be the 
sole responsibility of the Contractor to provide adequate data and samples as 
required by the Architect to evaluate the substitution. 

3. The Architect shall not be obliged to justify his reason for rejecting a proposed 
substitution. 

4. In the event that a substitution is accepted conditionally on the Contractor's 
agreement to assume full responsibility for equality and performance, the 
Contract shall provide a full value warranty and agree to make good all damages 
resulting from the failure of the substitute product. 

 
 
1.4 ACCEPTANCE OF MATERIALS AND MANUFACTURERS 
 

A. Standard Materials: 
 

1. Architect's acceptance applies to the Manufacturer only and shall not act to 
permit any deviation from other requirements of the Specifications. 

2. Acceptance will be based on the Manufacturer's specifications at time of 
issuance of Bidding Documents.  Deviations from such specifications shall be 
considered as a substitution. 

3. Requests for acceptance shall be in tabular form stating Specification paragraph 
and material selected, except as otherwise provided. 

4. Shop Drawings shall not indicate any material for which acceptance has not been 
received, unless accompanied by a separate request for approval.  In no case 
shall Architect's review and return of Shop Drawings constitute and acceptance 
of either specified or substitute manufacturers or materials. 
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B. Materials Involving Supplementary Warranty of Maintenance Contract: 
 

1. These materials shall be submitted as a request for acceptance over the 
signature of a qualified technical representative in the direct employ of the 
Manufacturer of such other person as the manufacturer may authorize in writing.  
Request for acceptance shall contain the following information. 

 
a. Name of project. 
b. Name of Contractor, Subcontractor or other party to whom material is 

furnished. 
c. Reference to Specification Section and Article where material is specified 

and other Contract Documents necessary for identification. 
d. Statement of acceptance of documents, conditions, and performance 

requirements: 
 

1) Statement that documents as issued are in accordance with 
manufacturer's recommendations for use of specified materials, 
or 

2) Recommended modification of detail, use, application or for 
substitution of different product by same manufacturer as being 
more suitable for the performance requirements of the warranty. 

 
e. Statement that detailed installation instructions will be provided. 
f. Extent of job site technical services, consultants or instructors proposed, 

if any. 
g. Statement that warranty will be provided. 
h. Special provisions required to keep warranty in force. 
i. Requests for acceptance may be in the form of a letter including the 

above items and addressed to the subcontractor responsible for 
installation of the material, or may be according to a sample form of 
Material Proposal, provided by the Architect. 

j. Upon receipt of the manufacturer's proposal, the subcontractor shall add 
his own statement agreeing to comply with the manufacturer's 
requirements and warranting his own workmanship. 

k. The Contractor shall submit letter of endorsement of copies of all 
documents, including letters of comment, to the Architect for approval.  In 
the event that the request for approval recommends a change in the 
work, modification of detail, or substitution of material, the Contractor 
shall indicate his concurrence with the change as being within the scope 
of the Contract or indicate the change in the Contract Sum for making 
such change, or state his objections to the change. 

 
 
 

END OF SECTION  
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SECTION 01700 
CONTRACT CLOSE-OUT 

 
PART 1 GENERAL 
 
1.1 DESCRIPTION 

 
A. Work included:  Provide an orderly and efficient transfer of the completed Work to the 

Owner. 
B. Related Work: 
 

1. Documents affecting work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. Activities relative to Contract close-out are described in, but not necessarily limited 
to the General Conditions and Sections in Division 1 of these Specifications. 

3. "Substantial Completion" is defined in Paragraph 9.8 of the General Conditions. 
 
1.2 QUALITY ASSURANCE  
 

A. Prior to requesting inspection by the Architect/Engineer, use adequate means to assure that 
the Work is completed in accordance with the specified requirements and is ready for the 
requested inspection (punch list). 

 
1.3 PROCEDURES 
 

A. Substantial Completion: 
 

1. Prepare and submit the list required by the first sentence of Paragraph 9.8.2 of the 
General Conditions. 

2. Within a reasonable time after receipt of the list, the Architect/Engineer will inspect 
to determine status of completion. 

3. Should the Architect/Engineer determine that the Work is not substantially complete: 
 

a. The Architect/Engineer promptly will so notify the Contractor, in writing, 
giving the reasons therefore. 

b. Remedy the deficiencies and notify the Engineer when ready for inspection. 
c. The Architect/Engineer will reinspect the Work. 
 

4. When the Architect/Engineer concurs that the Work is substantially complete: 
 

a. The Architect/Engineer will prepare a "Certificate of Substantial      
Completion" on AIA form G704, accompanied by the Contractor's list of 
items to be completed or corrected, as verified by the Architect/Engineer. 

b. The Architect/Engineer will submit the certificate to the Owner and to the 
Contractor for their written acceptance of the responsibilities assigned to 
them in the Certificate. 

 
B. Final Completion: 
 

1. Prepare and submit the notice required by the first sentence of Paragraph 9.8.2 of 
the General Conditions. 

2. Verify that the Work is complete including, but not necessarily limited to, the items 
mentioned in Paragraph 9.8.2 of the General Conditions. 

3. Certify that: 
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a. Contract Documents have been reviewed; 
b. Work has been inspected for compliance with the Contract Documents; 
c. Work has been completed in accordance with the Contract Documents; 
d. Equipment and systems have been tested as required, and are operation; 

and 
e. Work is completed and ready for final inspection. 
 

4. The Architect/Engineer will make an inspection to verify status of completion (final 
punch list). 

5. Should the Architect/Engineer determine that the Work is incomplete or defective: 
 

a. The Architect/Engineer promptly will so notify the Contractor, in writing, 
listing the incomplete or defective work. 

b. Remedy the deficiencies promptly, and notify the Architect/Engineer when 
ready for reinspection. 

 
6. When the Architect/Engineer determines that the work is acceptable under the 

Contract Documents, he will request the Contractor to make close-out submittals. 
 

C. Close-out submittals include, but are not necessarily limited to: 
 

1. Operation and maintenance data for items so listed in pertinent other Sections of the 
Contract Documents, and for other items when so directed by the 
Architect/Engineer; 

2. Contractor 1 year written warranty, manufacturer's warranties and bonds; 
3. Manufacturers Technical Representative Report; 
4. Spare parts and materials extra stock;   
5. Evidence of compliance with requirements of governmental agencies having 

jurisdiction including, but not necessarily limited to: 
 
a. Certificates of Inspection and Occupancy; 

 
6. Certificates of Insurance for products and completed operations. 
7. Evidence of payment and release of liens; 
8. List of subcontractors, service organizations, and principal vendors, including 

names, addresses, and telephone numbers where they can be reached for 
emergency service at all times including nights, weekends, and holidays. 

 
D. Final adjustment of accounts: 
 

1. Submit a final statement of accounting to the Architect/Engineer, showing all 
adjustments to the Contract Sum. 

2. If so required, the Architect/Engineer will prepare a final Change Order showing 
adjustments to the Contract Sum which were not made previously by Change 
Orders. 

 
1.4 INSTRUCTION 

 
A. Instruct the Owner's personnel in proper operation and maintenance of systems, equipment, 

and similar items which were provided as part of the work. 
 
 
 

END OF SECTION  
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SECTION 01710 
CLEANING 

 
PART 1 GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included:  Contractor shall, throughout the construction period, maintain the buildings 
and site in a standard of cleanliness as described in this Section. Failure by any contractor to 
comply will result in action by the Owner to provide cleanup services which will be back-
charged to all contractors on the project. 
 

B. Related work:  
 

1. Documents affecting work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. In addition to standards described in this Section, comply with requirements for 
cleaning as described in pertinent other Sections of these Specifications. 

 
1.2 QUALITY ASSURANCE 

 
A. Conduct daily inspection, and more often if necessary, to verify that requirements for 

cleanliness are being met. 
B. In addition to standards described in this Section comply with pertinent requirements of 

governmental agencies having jurisdiction. 
 
PART 2 PRODUCTS 
 
2.1 CLEANING MATERIALS AND EQUIPMENT 
 

A. Contractor shall provide required personnel, equipment, and materials needed to maintain 
the specified standard of cleanliness. 

 
2.2 COMPATIBILITY 
 

A. Use only the cleaning materials and equipment which are compatible with the surface being 
cleaned, as recommended by the manufacturer of the material. 

 
PART 3 EXECUTION 
 
3.1 PROGRESS CLEANING  
 

A. General; Contractor shall: 
 

1. Retain stored items in an orderly arrangement allowing maximum access, not 
impeding traffic or drainage, and providing protection of materials from weather. 

2. Not allow accumulation of scrap, debris, waste material, and other items not 
required for construction of this Work. 

3. At least once a week, and more often if necessary, completely remove all scrap, 
debris, and waste material from the building and place in a dumpster. 

4. Provide adequate storage for all items awaiting removal from the job site, observing 
requirements for fire protection and protection of the ecology. 
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B. Site: 
 

1. Daily, and more often if necessary, inspect the site and pickup all scrap, debris, and 
waste material.  Remove such items to the place designated for their storage. 

2. Weekly, and more often if necessary, inspect all arrangements of materials stored 
on the site.  Restack, tidy, or otherwise service arrangements to meet the 
requirements of subparagraph 3.01-A-1 above. 

3. Maintain the site in a neat and orderly condition at all times. 
 

C. Structures: 
 

1. Weekly, and more often if necessary, inspect the structures and pick up all scrap, 
debris, and waste material.  Remove such items to the place designated for their 
storage. 

2. Weekly, and more often if necessary, sweep interior spaces clean. 
 

a. "Clean," for the purposes of this subparagraph, shall be interpreted as 
meaning free from dust and other material capable of being removed by use 
of reasonable effort.  

 
3. As required preparatory to installation of succeeding materials, clean the structures 

or pertinent portions thereof to the degree of cleanliness recommended by the 
manufacturer of the succeeding material, using equipment and materials required to 
achieve the necessary cleanliness. 

 
PART 4 FINAL CLEANING 
 

A. "Clean," for the purpose of this Article, and except as may be specifically provided otherwise, 
shall be interpreted as meaning the level of cleanliness generally provided by skilled 
cleaners using commercial quality building maintenance equipment and materials. 

B. Prior to completion of the Work, remove from the job site all tools, surplus materials, 
equipment, scrap, debris, and waste.   

C. Site: 
 

1. Completely remove resultant debris. 
 

D. Structures: 
 

1. Exterior: 
 

a. Visually inspect exterior surfaces and remove all traces of soil, waste 
materials, smudges, and other foreign matter. 

b. Remove all traces of splashed materials from adjacent surfaces. 
c. If necessary to achieve a uniform degree of cleanliness, hose down the 

exterior of the structure. 
d. In the event of stubborn stains not removable with water, the 

Architect/Engineer may require light sandblasting or other cleaning at no 
additional cost to the Owner. 

 
E. Schedule final cleaning as approved by the Architect/Engineer to enable the Owner to accept 

a completely clean Project. 
 

       END OF SECTION 
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SECTION 01720 
PROJECT RECORD DOCUMENTS 

 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Work included: 
 

1. Throughout progress of the work, maintain an accurate record of changes in the 
Contract Documents, as described in Article 3.1 below. 

2. Upon completion of the work, transfer the recorded changes to a single set of 
Record Documents, as described in Article 3.2 below.  

 
B. Related work: 

 
1. Documents affecting work of this Section include, but are not necessarily limited to, 

General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. Other requirements affecting Project Record Documents may appear in pertinent 
other Sections of these Specifications. 

 
1.2 QUALITY ASSURANCE 
 

A. Delegate the responsibility for maintenance of Record Documents to one person on the 
Contractor's staff.  Record the work of all subcontractors on a single sheet. 

B. Accuracy of records: 
 

1. Thoroughly coordinate changes within the Record Documents, making adequate 
and proper entries on each page of Specifications and each sheet of Drawings and 
other Documents where such entry is required to show the change properly. 

2. Accuracy of records shall be such that future search for items shown in the Contract 
Documents may rely reasonably on information obtained from the approved Project 
Record Documents. 

 
C. Make entries within 24 hours after receipt of information that the change has occurred. 

 
1.3 SUBMITTALS 
 

A. Comply with pertinent provisions of Section 01300. 
B. The Architect/Engineer's approval of the current status of Project Record Documents may be 

a prerequisite to the Architect/Engineer's approval of requests for progress payment and 
request for final payment under the Contract. 

C. Prior to submitting each request for progress payment, secure the Architect/Engineer's 
approval of the current status of the Project Record Documents. 

D. Prior to submitting the request for final payment, submit the final Project Record Documents 
to the Architect/Engineer and secure his approval. 

 
1.4 PRODUCT HANDLING 
 

A. Maintain the job set of Record Documents completely protected from deterioration and from 
loss and damage until completion of the work and transfer of all recorded data to the final 
Project Record Documents. 

B. In the event of loss of recorded data, use means necessary to again secure the data to the 
Architect/Engineer's approval. 
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1. Such means shall include, if necessary in the opinion of the Architect/Engineer, 
removal and replacement of the concealing materials, at no cost to the Owner. 

2. In such case, provide replacements to the standards originally required by the 
Contract Documents, at no cost to the Owner. 

 
PART 2  PRODUCTS 
 
2.1 RECORD DOCUMENTS 
 

A. Job Set:  Promptly following receipt of the Owner's Notice to Proceed, secure one complete 
set of all documents comprising the Contract. 

 
PART 3  EXECUTION 
 
3.1 MAINTENANCE OF JOB SET 
 

A. Immediately upon receipt of the job set described in Paragraph 2.01-A above, identify each 
of the Documents with the title "RECORD DOCUMENTS - JOB SET." 

B. Preservation: 
 

1. Considering the contract completion time, the probable number of occasions upon 
which the job set must be taken out for new entries and for examination, and the 
conditions under which these activities will be performed, devise a suitable method 
for protecting the job set. 

2. Do not use the job set for any purpose except entry of new data and for review by 
the Architect/Engineer. 

 
C. Making entries on Drawings: 

 
1. Using an erasable colored pencil (not ink or indelible pencil), clearly describe the 

change by graphic line and note as required.  Use a separate color for each trade. 
2. Date all entries. 
3. Call attention to the entry by a "cloud" drawn around the area(s) affected. 
4. In the event of overlapping changes, use different colors for the overlapping 

changes. 
 
D. Make entries in the pertinent other documents as approved by the Architect/Engineer. 

 
3.2 FINAL PROJECT RECORD DOCUMENTS 
 

A. The purpose of the final Project Record Documents is to provide factual information 
regarding all aspects of the work, both concealed and visible, to enable future modification of 
the work to proceed without lengthy and expensive site measurement, investigation, and 
examination. 

B. Transfer of data to other documents: 
 

1. If the documents other than Drawings have been kept clean during progress of the 
work, and if entries thereon have been orderly to the approval of the 
Architect/Engineer, the job set of those Documents other than Drawings will be 
accepted as final Record Documents. 

2. If any such document is not so approved by the Architect/Engineer, secure a new 
copy of that document from the Architect/Engineer at the Architect/Engineer's usual 
charge for reproduction and handling, and carefully transfer the change data to the 
new copy to the approval of the Architect/Engineer. 

 
C. Review and submittal: 
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1. Submit the completed set of Project Record Documents to the Architect/Engineer as 

described in Paragraph 1.03-D above. 
2. Participate in review meetings as required. 
3. Make required changes and promptly deliver the final Project Record Documents to 

the Architect/Engineer. 
 
3.3 CHANGES SUBSEQUENT TO ACCEPTANCE 
 

A. The Contractor has no responsibility of recording changes in the work subsequent to final 
completion, except for change resulting from work performed under warranty. 

 
END OF SECTION 
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SECTION 01740 
WARRANTIES AND BONDS 

PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Preparation and submittal. 
B. Time and schedule of submittals. 

 
1.2 RELATED SECTIONS 
 

A. Invitation to Bid. 
B. General Conditions, Form of Agreement, Performance Bond and Labor and Material 

Payment Bonds, Warranty and Correction of Work. 
C. Section 01700 - Contract Closeout:  Contract closeout procedures. 
D. Individual Specifications Sections:  Warranties required for specific Products of Work. 

 
1.3 FORM OF SUBMITTALS  
 

A. Bind in commercial quality, 8-1/2 x 11 inch three-ring side binders with hardback, cleanable, 
plastic covers. 

B. Label cover of each binder with type or printed title WARRANTIES AND BONDS, with title of 
project, name, address and telephone number of Contractor and equipment supplier and 
name of responsible principal. 

C. Table of Contents:  Neatly type, in the sequence of the Table of Contents of the Project 
Manual, with each item identified with the number and title of the specification section in 
which specified, and the name of the product or work item. 

D. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing. 
 Provide full information, using separate type sheets as necessary.  List Subcontractor, 
supplier, and manufacturer, with name, address and telephone number of responsible 
principal. 

 
1.4 PREPARATION OF SUBMITTALS 
 

A. Obtain warranties and bonds, executed in duplicate by responsible subcontractors, suppliers, 
and manufacturers, within ten days after completion of the applicable item or work.  Except 
for items put into use with Owner's permission, leave date of beginning of time of warranty 
blank until the Date of Substantial Completion is determined. 

B. Verify that documents are in proper form, contain full information, and are notarized. 
C. Co-execute submittals when required. 
D. Retain warranties and bonds until time specified for submittal. 

 
1.5 TIME OF SUBMITTALS 
 

A. For equipment or component parts of equipment put into service during construction with 
Owner's permission, submit documents within ten days after acceptance. 

B. Make other submittals within ten days after Date of Substantial Completion, prior to final 
Application for Payment. 

C. For items of Work when acceptance is delayed beyond Date of Substantial Completion, 
submit within ten days after acceptance, listing the date of acceptance as the beginning of 
the warranty period. 

 
PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION - NOT USED 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to 
be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 
prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to Owner 
that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.6 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 
program. 
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1.7 FIELD CONDITIONS 

A. Owner will occupy portions of building adjacent to selective demolition area. Conduct selective 
demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. Loose furnishings and teaching equipment. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

E. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report 
on the presence of hazardous materials is on file for review and use. Examine report to become 
aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 
2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 
3. Owner will provide material safety data sheets for suspected hazardous materials that are 

known to be present in buildings and structures to be selectively demolished because of 
building operations or processes performed there. 

F. Storage or sale of removed items or materials on-site is not permitted. 

G. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. Indicate 
to Owner when down-time may occur.  

1.8 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Perform an engineering survey of condition of building to determine whether removing any 
element might result in structural deficiency or unplanned collapse of any portion of structure or 
adjacent structures during selective building demolition operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities. 

D. Verify that hazardous materials have been remediated before proceeding with building demolition 
operations. 

E. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs 
or video. 
1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

2. Before selective demolition or removal of existing building elements that will be reproduced 
or duplicated in final Work, make permanent record of measurements, materials, and 
construction details required to make exact reproduction. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according 
to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect 
them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. Arrange to shut off utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 
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b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or 
compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 
to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Section 015000 "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of construction and 
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 
construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting 
methods least likely to damage construction to remain or adjoining construction. Use hand 
tools or small power tools designed for sawing or grinding, not hammering and chopping. 
Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At concealed 
spaces, such as duct and pipe interiors, verify condition and contents of hidden space 
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before starting flame-cutting operations. Maintain portable fire-suppression devices during 
flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid free 

fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

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

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

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

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition, cleaned and reinstalled in their original 
locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 
3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at 
perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete. 
Neatly trim openings to dimensions indicated. 

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using 
power-driven saw, and then remove masonry between saw cuts. 

D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 
remove. 

E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 
and so that building interior remains watertight and weathertight.  
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1. Remove existing roof membrane, flashings, copings, and roof accessories. 
2. Remove existing roofing system down to substrate, or insulation where indicated in 

drawings. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 
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SECTION 033000 
CAST-IN-PLACE CONCRETE 

 
PART 1 - GENERAL 

 
1.1 SUMMARY 

 
A. Section Includes: 

 
1. Cast-in-place concrete, including concrete materials, mixture design, placement 

procedures, and finishes. 
 

B. Related Requirements: 
 

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, 
form liners, insulating concrete forms, and waterstops. 

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 
reinforcement. 

3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground. 
 

1.2 REFERENCES 
 

A. ACI 301  Specifications for Structural Concrete for Buildings. 
B. ACI 305  Hot Weather Concreting. 
C. ACI 306.1  Standard Specification for Cold Weather Concreting. 
D. ACI 318  Building Code Requirements for Reinforced Concrete. 
E. ANSI/ASTM A185  Welded Wire Fabric for Concrete Reinforcement. 
F. ASTM A615  Deformed and Plain Billet Steel for Concrete Reinforcement. 
G. ASTM C33  Concrete Aggregates. 
H. ASTM C94  Ready Mixed Concrete. 
I. ASTM C150  Portland Cement. 
J. ASTM C260  Air Entraining Admixtures for Concrete. 
K. ASTM C309  Liquid Membrane Forming Compounds for Curing Concrete. 
L. ASTM D2103  Polyethylene Film and Sheeting. 

 
1.3 RELATED SECTIONS 

 
A. Section 042200- Masonry: rebar dowels, embedded in foundations, to match masonry 

wall rebar. 
B. Section 051200- Structural Steel: Anchor bolts, embedded in foundations, bearing plates 

attached to form work. 
C. Section 061000- Rough Carpentry: anchor bolts, embedded in foundations.  
D. Section 076200- Sheet Metal Flashing and Trim: Flashing reglets attached to formwork. 

 
1.4 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. 
 

1.5 ACTION SUBMITTALS 
 

A. Shop Drawings: 
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1. Construction Joint Layout: Indicate proposed construction joints required to 
construct the structure. 

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

 
2. Submit shop drawings of reinforcing steel to Architect for approval prior to 

fabrication. Submit under provisions of Section 013300. 
3. Indicate reinforcement sizes, spacings, locations and quantities of reinforcing 

steel, bending and cutting schedules, and splices. 
 

1.6 INFORMATIONAL SUBMITTALS 
 

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

1. Cementitious materials. 
2. Admixtures. 
3. Vapor retarders. 
4. Joint-filler strips. 
 

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

1. Portland cement. 
2. Fly ash. 
3. Aggregates. 
4. Admixtures: 
 

C. Field quality-control reports. 
 

1.7 QUALITY ASSURANCE 
 

A. Perform work in accordance with ACI 301, ACI 305, ACI 306.1, and ACI 318. 
B. Maintain copies of ACI 301, 305, 306.1, and 318 on site. 
C. In the ACI publications, consider advisory provisions mandatory, as though the word 

“shall” had been substituted for “should” wherever “should” appears. 
D. For conflicts in the provisions of the ACI publications, ACI 301 shall govern. For any 

conflicts between the ACI publications and this specification, this specification shall 
govern. 

 
1.8 DELIVERY, STORAGE, AND HANDLING 

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

 
1.9 FIELD CONDITIONS 

 
A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1. 

 
PART 2 - PRODUCTS 

 
2.1 CONCRETE, GENERAL 

 
A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 

Documents. 
 

2.2 FORM MATERIALS 
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A. Conform to ACI 301. 
B. Plywood forms: APA B-B Plyform Class I sound undamaged sheets. 
C. Lumber: spruce-pine-fir #2 or better; with grade stamp clearly visible. 
D. Steel Forms: Minimum thickness to support weight of concrete with minimum deflection. 
E. Form Ties: removable or snap-off metal, of fixed or adjustable length. 

 
2.3 REINFORCING STEEL 

 
A. Reinforcing Steel: ASTM A615, 60 ksi yield grade billet steel deformed bars, uncoated 

finish. 
B. Welded Wire Fabric: Plain type, ANSI/ASTM A185; in flat sheets; uncoated finish. 
C. Fiber Reinforcing: synthetic polypropylene fibers engineered & designed for use in 

concrete slabs, complying with ASTM C1116, Type III, ½” to 1-1/2” long. 
 

2.4 CONCRETE MATERIALS 
 

A. Cementitious Materials: 
 

1. Portland Cement: ASTM C150/C150M, Type I. 
2. Fly Ash: ASTM C618, Class C or F. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 
 

B. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M  coarse aggregate or better, 
graded. Provide aggregates from a single source. 

C. Water and Water Used to Make Ice: ASTM C94/C94M, potable 
 

2.5 VAPOR RETARDERS 
 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; thickness as indicated on 
drawings. Include manufacturer's recommended adhesive or pressure-sensitive tape. 

 
2.6 CONCRETE MIXTURES, GENERAL 

 
A. Prepare design mixtures for each type and strength of concrete, proportioned on the 

basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301. 
 

1. Use a qualified testing agency for preparing and reporting proposed mixture 
designs, based on laboratory trial mixtures. 

 
B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 
 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 
2. Total of Fly Ash or Other Pozzolans, Slag Cement: 50 percent by mass, with fly 

ash or pozzolans not exceeding 25 percent by mass. 
3. Total of Fly Ash or Other Pozzolans: 35 percent by mass with fly ash or 

pozzolans not exceeding 25 percent by mass. 
 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 
 

1. Use admixture in concrete, as required, for placement and workability. 
 

2.7 ACCESSORIES 
 

A. Bonding Agent: ASTM C932. 
B. Vapor Barrier: ASTM D2103, 6 mil thick clear polyethylene film. 
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C. Non-Shrink Grout: Premixed compound with non-metallic aggregate, cement, water 
reducing and plasticizing agents; capable of minimum compressive strength of 4000 psi. 

D. Drilled in Concrete Anchors (DCA’s). Provide stainless steel or galvanized to F185 
coating per ASTM A153 for DCA’s in contact with preservative treated wood. 

E. Flashing Reglets: Galvanized steel; longest possible lengths; alignment splines for joints; 
securable to formwork. 

F. Construction Joints: 2”x2” key, formed with prefabbed galvanized steel or wood forms. 
G. Expansion Joints: ½” wide with bituminous impregnated fiberboard filler conform to 

ANSI/ASTM D994. 
H. Form Release Agent: Colorless material which will not stain concrete, absorb moisture, or 

impair natural bonding or color characteristics of coating intended for use on concrete. 
 

2.8 CURING MATERIALS 
 

A. Water: Clean and drinkable. 
B. Membrane Curing Compound: ASTM C309 
C. Polyethelene Film: ASTM D2103, 4 mil thick, clear color. 
D. Sealer: BASF Kure and Seal 30, or equal, at exposed concrete floor areas. Coordinate 

with architectural finish schedule. 
 

2.9 CONCRETE MIXTURES 
 

A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams. 
 

1. Minimum Compressive Strength: 3000 psi at 28 days. 
2. Slump Limit: 4 inches, plus or minus 1 inch 
 

B. Class B: Normal-weight concrete used for foundation walls. 
 

1. Minimum Compressive Strength: 3000 psi at 28 days. 
2. Slump Limit: 4 inches, plus or minus 1 inch 
 

C. Class C: Normal-weight concrete used for interior slabs-on-ground. 
 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Slump Limit: 4 inches, plus or minus 1 inch 
 

D. Class D: Normal-weight concrete used for interior suspended slabs. 
 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Slump Limit: 4 inches, plus or minus 1 inch 
 

E. Class F: Normal-weight concrete used for concrete toppings. 
 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Slump Limit: 4 inches, plus or minus 1 inch. 
 

F. Class J: Normal-weight and Light-weight concrete used for exterior retaining walls. 
 

1. Minimum Compressive Strength: 3000 psi at 28 days. 
2. Slump Limit: 4 inches, plus or minus 1 inch 

 
G. Add air entraining agent to mix for all concrete except interior footings, interior walls, 

interior piers and interior slabs. 
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PART 3 - EXECUTION 
 
3.1 FORMWORK EXECUTION 

 
A. Verify lines, levels, and measurement before proceeding with formwork. 
B. Hand trim sides and bottom of earth forms; remove loose dirt. 
C. Align for joints. 
D. Do not apply form release agent where concrete surfaces receive special finishes or 

applied coatings which may be affected by agent. 
E. Coordinate work of other Sections in forming and setting openings, slots, recesses, 

chases, sleeves, bolts, anchors and other inserts. 
 

3.2 REINFORCEMENT 
 

A. Place, supports, and secure reinforcement against displacement. 
B. Locate reinforcing splices at points of minimum stress.  

 
3.3 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. 
 

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 ANSI/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. 

 
3.4 INSTALLATION OF VAPOR RETARDER 

 
A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance 

with ASTM E1643 and manufacturer's written instructions. 
 

3.5 JOINTS 
 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 
B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 
C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning 

concrete into areas as indicated. Construct control joints for a depth equal to at least one-
fourth of concrete thickness as follows: 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated. 

 
3.6 CONCRETE PLACEMENT 

 
A. Before placing concrete, verify that installation of formwork, reinforcement, embedded 

items, and vapor retarder is complete and that required inspections are completed. 
 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and 
deficient installation, and repair defective areas. 
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2. Provide continuous inspection of vapor retarder during concrete placement and 
make necessary repairs to damaged areas as Work progresses. 

 
B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 

concrete placement. 
C. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Architect in writing, but not to exceed the amount indicated on the concrete 
delivery ticket. 

 
1. Do not add water to concrete after adding high-range water-reducing admixtures 

to mixture. 
 

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery 
ticket. 

 
1. Do not add water to concrete after adding high-range water-reducing admixtures 

to mixture. 
 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or 
planes of weakness. 

 
1. If a section cannot be placed continuously, provide construction joints as 

indicated. 
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design 

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

with ACI 301. 
 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to 

rapidly penetrate placed layer and at least 6 inches into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to 

lose plasticity. 
d. 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. 

 
F. 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. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly 

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

textured surface plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 
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3.7 FINISHING FORMED SURFACES 
 

A. As-Cast Surface Finishes: 
 

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing 
material. 

 
a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep. 
b. Remove projections larger than 1 inch. 
c. Tie holes do not require patching. 
d. Surface Tolerance: ACI 117 Class D. 
e. Apply to concrete surfaces not exposed to public view. 

 
2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing 

material, arranged in an orderly and symmetrical manner with a minimum of 
seams. 

 
a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 
b. Remove projections larger than 1/4 inch. 
c. Patch tie holes. 
d. Surface Tolerance: ACI 117 Class B. 
e. Locations: Apply to concrete surfaces exposed to public view, to receive 

a rubbed finish, or to be covered with a coating or covering material 
applied directly to concrete. 

 
3.8 FINISHING FLOORS AND SLABS 

 
A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 

operations for concrete surfaces. Do not wet concrete surfaces. 
B. Trowel Finish: 

 
1. After applying float finish, apply first troweling and consolidate concrete by hand 

or power-driven trowel. 
2. Continue troweling passes and restraighten until surface is free of trowel marks 

and uniform in texture and appearance. 
3. Grind smooth any surface defects that would telegraph through applied coatings 

or floor coverings. 
4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content 

greater than 3 percent. 
6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient 

flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system. 

 
C. Flatness and levelness tolerances for floor slabs shall be in accordance with ACI 117, 

section 4.5.6 and/or 4.5.7. 
 

1. All areas, except as described in b. or c., below, or unless noted otherwise, shall 
conform to ACI 117 “conventional straightedged “construction, i.e., 5/16” in ten 
feet or FF=20 & FL=15 for the “F” number method. 

2. For slabs intended to support a synthetic or hardwood gym floor, use “very flat” 
construction per ACI 117, i.e., 1/8” in 10 feet or FF=50 & FL=30 for the “F” number 
method. 

3. For slabs intended to be finished with cork tile, use “flat” construction per ACI 
117, i.e., 3/16” in 10 feet or FF=30 & FL=20 for the “F” number method. 
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D. Pitch to drains at 1/8” per foot nominal. Refer to plumbing plans for drain locations. 
 

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 
 

A. Filling In: 
 

1. Fill in holes and openings left in concrete structures after Work of other trades is 
in place unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. Provide other miscellaneous concrete filling indicated or required to complete the 

Work. 
 

B. Equipment Bases and Foundations: 
 

1. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

2. Minimum Compressive Strength: 4000 psi at 28 days. 
 

C. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated 
items. 

 
1. Cast-in inserts and accessories, as shown on Drawings. 
2. Screed, tamp, and trowel finish concrete surfaces. 
 

3.10 TOLERANCES 
 

A. Conform to ACI 117. 
 

3.11 FIELD QUALITY CONTROL 
 

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

 
1. Testing agency shall be responsible for providing curing container for composite 

samples on Site and verifying that field-cured composite samples are cured in 
accordance with ASTM C31/C31M. 

2. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections 
and tests. 

 
a. Test reports shall include reporting requirements of ASTM C31/C31M, 

ASTM C39/C39M, and ACI 301, including the following as applicable to 
each test and inspection: 
 
1) Project name. 
2) Name of testing agency. 
3) Names and certification numbers of field and laboratory 

technicians performing inspections and testing. 
4) Name of concrete manufacturer. 
5) Date and time of inspection, sampling, and field testing. 
6) Date and time of concrete placement. 
7) Location in Work of concrete represented by samples. 
8) Date and time sample was obtained. 
9) Truck and batch ticket numbers. 
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10) Design compressive strength at 28 days. 
11) Concrete mixture designation, proportions, and materials. 
12) Field test results. 
13) Information on storage and curing of samples before testing, 

including curing method and maximum and minimum 
temperatures during initial curing period. 

14) Type of fracture and compressive break strengths at seven days 
and 28 days. 

 
B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to 

testing agency, indicating quantity, mix identification, admixtures, design strength, 
aggregate size, design air content, design slump at time of batching, and amount of water 
that can be added at Project site. 

C. Inspections: 
 

1. Headed bolts and studs. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams 

and slabs. 
6. Batch Plant Inspections: On a random basis, as determined by Architect. 
 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance 
with ASTM C 172/C 172M shall be performed in accordance with the following 
requirements: 

 
1. Testing Frequency: Three concrete test cylinders will be taken for every 150 or 

less cubic yards of each class of concrete 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 C143/C143M: 
 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 
 

3. Slump Flow: ASTM C1611/C1611M: 
 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 
 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; 
ASTM C173/C173M volumetric method, for structural lightweight concrete. 

 
a. One test for each composite sample, but not less than one test for each 

day's pour of each concrete mixture. 
 

5. Concrete Temperature: ASTM C1064/C1064M: 
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a. 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. 

 
6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight 

concrete. 
 

a. One test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture. 

 
7. Compression Test Specimens: ASTM C31/C31M: 
 

a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 
8-inch cylinder specimens for each composite sample. 

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

 
8. Compressive-Strength Tests: ASTM C39/C39M. 
 

a. Test one set of two laboratory-cured specimens at seven days and one 
set of two specimens at 28 days. 

b. Test one set of two field-cured specimens at seven days and one set of 
two specimens at 28 days. 

c. 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. 

 
9. 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. 

10. 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 if specified compressive 
strength is 5000 psi, or no compressive strength test value is less than 10 
percent of specified compressive strength if specified compressive strength is 
greater than 5000 psi. 

11. 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. 

12. Additional Tests: 
 

a. 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. 

b. Testing and inspecting agency may conduct tests to determine adequacy 
of concrete by cored cylinders complying with ASTM C42/C42M or by 
other methods as directed by Architect. 

 
1) Acceptance criteria for concrete strength shall be in accordance 

with ACI 301 section 1.6.6.3. 
 

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

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

A. Protect concrete surfaces as follows: 
 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of 

construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished 
concrete finish using Floor Slab Protective Covering. 

 
END OF SECTION 
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SECTION 042200 
CONCRETE UNIT MASONRY 

 
PART 1 - GENERAL 

 
1.1 SUMMARY 

 
A. Section Includes: 

 
1. Concrete masonry units. 
2. Steel reinforcing bars. 
 

1.2 RELATED SECTIONS 
 

A. Section 033000- Cast-in-place Concrete: Placement of reinforcing bars. 
B. Section 079200- Joint Sealers: rod and sealant at control and expansion joints. 

 
1.3 REFERENCES 

 
A. ACI  530/ASCE 5/TMS 402 Building Code Requirements  for  Masonry Structures. 
B. ACI 530.1/ASCE 6/TMS 602 Specifications for Masonry Structures. 
C. ANSI/ASTM  A82 Cold Drawn Steel Wire for Concrete  Reinforcement. 
D. ANSI/ASTM  C216 Facing  Brick(Solid Masonry Units Made From Clay or Shale). 
E. ASTM  A307 Carbon  Steel  Externally  Threaded  Standard Fasteners. 
F. ASTM C67-Standard Test Methods for Sampling and Testing Brick and Structural Clay 

Tile. 
G. ASTM C90 Load Bearing Concrete Masonry Units. 
H. ASTM C91 Masonry Cement 
I. ASTM C94  Ready Mixed Concrete 
J. ASTM C144 Aggregate for Masonry Mortar 
K. ASTM C150 Portland Cement 
L. ASTM C207 Hydrated Lime for Masonry Purposes 
M. ASTM C270 Mortar for Unit Masonry 
N. ASTM C387 Packaged, Dry, Combined Materials, for Mortar and Concrete 
O. ASTM C404 Aggregates for Masonry Grout 
P. ASTM C476 Grout for Masonry IMIAWC International Masonry Industry All Weather 

Council: Recommended Practices and Guide Specifications for Clod Weather Masonry 
Construction 

 
1.4 DEFINITIONS 

 
A. CMU(s): Concrete masonry unit(s). 
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

 
1.5 ACTION SUBMITTALS 

 
A. Shop Drawings: For reinforcing steel. Detail bending, lap lengths, and placement of unit 

masonry reinforcing bars. Comply with ACI 315. 
B. Samples: For each type and color of the following: 

 
1. Face brick 
2. Colored-aggregate mortar. 
 

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

 
1.7 QUALITY ASSURANCE 

 
A. Sample Panels: Build sample panels to verify selections made under Sample submittals 

and to demonstrate aesthetic effects. Comply with requirements in Section 014000 
"Quality Requirements" for mockups. 

 
1. Build sample panels for each type of exposed unit masonry construction, typical 

exterior wall, typical interior wall, typical exterior and interior walls in sizes 
approximately 16 inches long by 24 inches high. 

 
1.8 FIELD CONDITIONS 

 
A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated 

with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry 
damaged by frost or by freezing conditions. Comply with cold-weather construction 
requirements contained in TMS 602/ACI 530.1/ASCE 6. 

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

 
1.9 EFFLORESCENCE 

 
A. Samples of veneer for exterior walls will be tested for efflorescence per ASTM C67 prior 

to acceptance of veneer. The samples shall be taken directly from the pallets delivered to 
the site, at the rate of one sample per 5000 units. 

B. In the event that efflorescence appears after walls are in place, the Architect shall select 
samples of veneer and mortar taken directly from the wall to be tested for chemical 
content. If efflorescence producing materials are found in the veneer or mortar in 
amounts exceeding the limits called for by this specification and the referenced ASTM 
standards, the contractor shall bear the cost of the testing and remedial work on the 
masonry. If efflorescence producing materials in both the veneer and the mortar do not 
exceed the limits as stated above, the cost of the testing and patching the areas where 
samples were removed shall be by Owner. 

 
PART 2 - PRODUCTS 

 
2.1 UNIT MASONRY, GENERAL 

 
A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by 

requirements in the Contract Documents. 
B. Defective Units: Referenced masonry unit standards may allow a certain percentage of 

units to contain chips, cracks, or other defects exceeding limits stated. Do not use units 
where such defects are exposed in the completed Work. 

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly 
designs indicated. 

 
1. Where fire-resistance-rated construction is indicated, units shall be listed and 

labeled by a qualified testing agency acceptable to authorities having jurisdiction. 
 

2.2 CONCRETE MASONRY UNITS 
 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching 
exposed faces of adjacent units unless otherwise indicated. 
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1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, 

headers, bonding, and other special conditions. 
 

B. Integral Water Repellent: Provide units made with integral water repellent for exposed 
units and where indicated. 

C. CMUs: ASTM C90. 
 

1. Masonry for the load-bearing wythe of all load-bearing walls and all exterior walls 
shall have a masonry compressive strength, f’m, of 2500 psi 

2. Unit Compressive Strength: Provide units with minimum average net-area 
compressive strength of 3750 psi for load-bearing walls, and 1900 psi for all 
other walls. 

3. Density Classification: Normal weight. 
 
2.3 CONCRETE LINTELS 

 
A. Concrete Lintels: ASTM C1623, matching CMUs in color, texture, and density 

classification; and with reinforcing bars indicated. Provide lintels with net-area 
compressive strength not less than that of CMUs. 

 
2.4 MORTAR AND GROUT MATERIALS 

 
A. Portland Cement: ASTM C150/C150M, Type I, gray color. 
B. Hydrated Lime: ASTM C207, Type S. 
C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime 

containing no other ingredients. 
D. Masonry Cement: ASTM C91/C91M, Type S. 
E. Aggregate for Mortar: ASTM C144, Standard masonry type. 

 
1. White-Mortar Aggregates: Natural white sand or crushed white stone. 
2. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to 

produce required mortar color. 
 

F. Aggregate for Grout: ASTM C404. 
G. Cold-Weather Admixture: Non-chloride, non-corrosive, accelerating admixture complying 

with ASTM C494/C494M, Type C, and recommended by manufacturer for use in 
masonry mortar of composition indicated. 

H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with 
CMUs containing integral water repellent from same manufacturer. 

I. Water: Clean and Potable. 
 

2.5 REINFORCEMENT 
 

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60. 
B. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 

 
1. Interior Walls: Mill- galvanized, carbon steel. 
2. Exterior Walls: Hot-dip galvanized carbon steel. 
3. Wire Size for Side Rods: 9 gauge (0.148-inch) diameter. 
4. Wire Size for Cross Rods: 9 gauge (0.148-inch) diameter. 
5. Spacing of Cross Rods: Not more than 16 inches o.c. 
6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee 

units. 
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2.6 TIES AND ANCHORS 
 

A. Materials: Provide ties and anchors specified in this article that are made from materials 
that comply with the following unless otherwise indicated: 

 
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with 

ASTM A153/A153M, Class B-2 coating. 
2. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial 

Steel, with ASTM A153/A153M, Class B coating. 
3. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 
 

B. Partition Top Anchors: 0.105-inch- thick metal plate with a 3/8-inch- diameter metal rod 6 
inches long welded to plate and with closed-end plastic tube fitted over rod that allows 
rod to move in and out of tube. Fabricate from steel, hot-dip galvanized after fabrication. 

C. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches 
long, with ends turned up 2 inches or with cross pins unless otherwise indicated. 

 
1. Corrosion Protection: Unless otherwise required, protect joint reinforcement, ties 

and anchors from corrosion by galvanizing in conformance with Sections 1.13.4.3 
of ACI 530/ASCE 5/TMS 402 and Section 2.4 F of ACI 530.1/ASCE 6/TMS 602. 

 
2.7 FLASHING 

 
A. Flexible Flashing: Use one of the following unless otherwise indicated: 

 
1. Copper-Laminated Flashing: 5-oz./sq. ft. copper sheet bonded between two 

layers of glass-fiber cloth. Use only where flashing is fully concealed in masonry. 
2. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, 

adhesive rubberized-asphalt compound, bonded to a high-density, cross-
laminated polyethylene film to produce an overall thickness of not less than 0.030 
inch. 

 
2.8 MISCELLANEOUS MASONRY ACCESSORIES 

 
A. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I 

(No. 15 asphalt felt). 
B. Drilled in Concrete Anchors (DCA’s) for grouted masonry. Provide stainless steel or 

galvanized to G185 coating per ASTM A153 for DCA’s in contact with preservative 
treated wood. 

C. Drilled in Concrete Anchors (DCA’s) for hollow masonry. Provide stainless steel or 
galvanized to G185 coating per ASTM A153 for DCA’s in contact with preservative 
treated wood. 

D. Control Joints: Form with preformed rubber or PVC joint devices. 
 
2.9 MORTAR AND GROUT MIXES 

 
A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures unless 
otherwise indicated. 

 
1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime or masonry cement mortar unless otherwise indicated. 
3. For exterior masonry, use portland cement-lime or masonry cement mortar. 
4. For reinforced masonry, use portland cement-lime or masonry cement mortar. 
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5. Add cold-weather admixture (if used) at same rate for all mortar that will be 
exposed to view, regardless of weather conditions, to ensure that mortar color is 
consistent. 

 
B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 

Measure quantities by weight to ensure accurate proportions, and thoroughly blend 
ingredients before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 

 
1. For masonry below grade or in contact with earth, use Type S. 
2. For reinforced masonry, use Type S. 
3. 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 N. 

4. For interior nonload-bearing partitions, Type O may be used instead of Type N. 
 

D. 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 with the 

following units: 
 
a. Face Brick 

 
E. Grout for Unit Masonry: Comply with ASTM C476. 

 
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) 

that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces 
and pour height. 

2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for 
specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 10 inches as measured according to 
ASTM C143/C143M. 

 
PART 3 - EXECUTION 

 
3.1 INSTALLATION, GENERAL 

 
A. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, 
sharp, unchipped edges. Allow units to dry before laying unless wetting of units is 
specified. Install cut units with cut surfaces and, where possible, cut edges concealed. 

 
3.2 TOLERANCES 

 
A. Dimensions and Locations of Elements: 

 
1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 

inch or minus 1/4 inch. 
2. For location of elements in plan, do not vary from that indicated by more than 

plus or minus 1/2 inch. 
3. For location of elements in elevation, do not vary from that indicated by more 

than plus or minus 1/4 inch in a story height or 1/2 inch total. 
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B. Lines and Levels: 
 
1. For bed joints and top surfaces of bearing walls, do not vary from level by more 

than 1/4 inch in 10 feet, or 1/2-inch maximum. 
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do 

not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-
inch maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 
10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, 
and expansion and control joints, do not vary from plumb by more than 1/8 inch 
in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 
3/8 inch in 20 feet, or 1/2-inch maximum. 

 
C. Joints: 

 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 

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

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

or minus 1/8 inch. 
 

3.3 LAYING MASONRY WALLS 
 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and 
offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and, where 
possible, at other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions 
at corners or jambs. 

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

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

E. Where built-in items are to be embedded in cores of hollow masonry units, place a layer 
of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into 
core. 

F. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, 
posts, and similar items unless otherwise indicated. 

 
3.4 MORTAR BEDDING AND JOINTING 

 
A. Lay hollow CMUs as follows: 

 
1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings 

where cells are not grouted. 
 

B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush 
head joints. 
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C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other 
than paint) unless otherwise indicated. 

 
3.5 MASONRY-JOINT REINFORCEMENT 

 
A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 

5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 
inches. 

 
1. Space reinforcement not more than 16 inches o.c. 
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet 

walls. 
3. Provide reinforcement not more than 8 inches above and below wall openings 

and extending 12 inches beyond openings in addition to continuous 
reinforcement. 

 
B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 
C. Provide continuity at wall intersections by using prefabricated T-shaped units. 
D. Provide continuity at corners by using prefabricated L-shaped units. 

 
3.6 FLASHING 

 
A. General: Install embedded flashing at ledges and other obstructions to downward flow of 

water in wall where indicated. 
B. Install flashing as follows unless otherwise indicated: 

 
1. Prepare masonry surfaces so they are smooth and free from projections that 

could puncture flashing. Where flashing is within mortar joint, place through-wall 
flashing on sloping bed of mortar and cover with mortar. Before covering with 
mortar, seal penetrations in flashing with adhesive, sealant, or tape as 
recommended by flashing manufacturer. 

2. At lintels, extend flashing a minimum of 8 inches into masonry at each end. At 
heads and sills, extend flashing 8 inches at ends and turn up not less than 2 
inches to form end dams. 

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

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

 
C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to 

comply with manufacturer's written instructions. Install CMU cell pans with upturned 
edges located below face shells and webs of CMUs above and with weep spouts aligned 
with face of wall. Install CMU web covers so that they cover upturned edges of CMU cell 
pans at CMU webs and extend from face shell to face shell. 

 
3.7 WEEPS 

 
A. Provide weep holes at 24” on center horizontally above through-wall flashing and at 

bottom of walls. 
B. Weep holes and cavity vents shall consist of un-mortared, open head joints with 

honeycomb type inserts.  
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C. The weep hole shall extend through the lowest bed joint to the top side of the through-
wall flashing. 

D. Provide cavity vents at the top of each cavity space at 48” on center horizontally. 
 

3.8 REINFORCED UNIT MASONRY 
 

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

 
1. Construct formwork to provide shape, line, and dimensions of completed 

masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar 
and grout. Brace, tie, and support forms to maintain position and shape during 
construction and curing of reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have 
hardened sufficiently to carry their own weight and that of other loads that may 
be placed on them during construction. 

 
B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 
C. Grouting: Do not place grout until entire height of masonry to be grouted has attained 

enough strength to resist grout pressure. 
 

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for 
grout placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 
 

3.9 FIELD QUALITY CONTROL 
 

A. Reference structural drawings for additional Special Inspection requirements as 
designated per Chapter 17 of the Michigan Building Code. 

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

C. Inspections: Special inspections according to Level C in TMS 402/ACI 530/ASCE 5. 
 

1. Begin masonry construction only after inspectors have verified proportions of 
site-prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of 
grades, sizes, and locations of reinforcement. 

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

D. Testing Prior to Construction: One set of tests. 
E. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 
F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 

compressive strength. 
G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according 

to ASTM C780. 
H. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. 

Test mortar for compressive strength. 
I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019. 
J. Prism Test: For each type of construction provided, according to ASTM C1314 at 28 

days. 
 

3.10 REPAIRING, POINTING, AND CLEANING 
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A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as 
follows: 

 
1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned 

for comparison purposes. 
2. Clean concrete masonry by applicable cleaning methods indicated in 

NCMA TEK 8-4A. 
 

END OF SECTION 
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SECTION 055000 
METAL FABRICATIONS 

 
PART 1 - GENERAL 

 
1.1 SUMMARY 

 
A. Section Includes: 

 
1. Miscellaneous steel framing and supports. 
 

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

1. Section 033000-Cast-in-Place Concrete: Placement of metal fabrications in 
concrete. 

2. Section 042200-Concrete Unit Masonry: Placement of metal fabrications in 
masonry. 

3. Loose steel lintels. 
4. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts 

indicated to be cast into concrete or built into unit masonry. 
5. Steel weld plates and angles for casting into concrete. 
 

1.2 REFERENCES 
 

A. ASTM A36-Structural Steel. 
B. ASTM A53-Hot-Dipped, Zinc-Coated Welded and Seamless Steel Pipe. 
C. ASTM 123-Zinc (Hot-Galvanized) Coatings on Products Fabricated from Rolled, Pressed 

and Forged Steel Shapes, Plates, Bars, and Strip. 
D. ASTM A153-Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 
E. ASTM 307-Carbon Steel Externally Threaded Standard Fasteners. 
F. ASTM 325-High Strength Bolts for Structural Steel Joints. 
G. ASTM A386-Zinc Coating (Hot-Dip) on Assembled Steel Products. 
H. ASTM A500-Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in 

Round and Shapes. 
I. ASTM A992-Standard Specification for Structural Steel Shapes. 
J. AWS A2.0-Standard Welding Code. 
K. AWS D1.1-Structural Welding Code. 
L. SSPC-Steel Structures Painting Council. 

 
1.3 ACTION SUBMITTALS 

 
A. Submit under provisions of Division 1. 
B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, 

sections, and details of metal fabrications and their connections. Show anchorage and 
accessory items. 

C. Indicate Welded connections using standard AWS A2.0 welding symbols. Indicate weld 
lengths. 

D. Delegated-Design Submittal: For ladders, including analysis data signed and sealed by 
the qualified professional engineer responsible for their preparation. 

 
1.4 QUALIFICATIONS 

 
A. Welder’s Certificates: Submit under provisions of Division 1, certifying welders employed 

on the Work, verifying AWS qualification within the previous 12 months. 
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1.5 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on the Drawings. 
 

PART 2 - PRODUCTS 
 

2.1 METALS 
 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 

B. Structural Steel Wide Flange (“W”) Shapes: ASTM A992 
C. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 
D. Stainless Steel Bars and Shapes: ASTM A276/A276M. 
E. Hollow Structural Sections (“HSS”): 

 
1. All square and rectangular sections, and round sections with a wall thickness of 

5/8” or less: ASMT A500, Grade B. 
2. Round Sections with wall thickness greater than 5/8”: ASTM A53, Grade B. 
 

F. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with 
ASTM A36/A36M or ASTM A283/A283M, Grade C or D. 

G. Rolled-Stainless Steel Floor Plate: ASTM A793. 
H. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing Grade B. 
I. Steel Pipe: ASTM A53/A53M, Standard Weight (Grade B, Schedule 40) unless otherwise 

indicated. 
J. All other structural steel shapes, plates, and rods: ASTM A36. 
K. Welding Materials: AWS D1.1; type required for materials being welded. 
L. Bolts, Nuts, and Washers: ASTM A325 or A307 galvanized to ASTM 153 for galvanized 

components. 
 

2.2 MISCELLANEOUS MATERIALS 
 

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

 
1. Use primer containing pigments that make it easily distinguishable from zinc-rich 

primer. 
 

B. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive 
environments that is resistant to flash rusting when applied to cleaned steel, complying 
with MPI#107 and compatible with topcoat. 

C. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat. 
D. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated 

metal and compatible with finish paint systems indicated. 
E. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 

and compatible with paints specified to be used over it. 
F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

 
2.3 FABRICATION, GENERAL 

 
A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble 

units only as necessary for shipping and handling limitations. Use connections that 
maintain structural value of joined pieces. Clearly mark units for reassembly and 
coordinated installation. 
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B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a 
small uniform radius unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 
E. Weld corners and seams continuously to comply with the following: 

 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

 
F. Form exposed connections with hairline joints, flush and smooth, using concealed 

fasteners or welds where possible. Flush countersunk screws or bolts; unobtrusively 
located; consistent with design of component, except where specifically noted otherwise. 

G. Fabricate seams and other connections that are exposed to weather in a manner to 
exclude water. Provide weep holes where water may accumulate. 

 
2.4 GENERAL FINISH REQUIREMENTS 

 
A. Finish metal fabrications after assembly. 
B. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 
C. Prime paint items with one coat. 

 
2.5 STEEL AND IRON FINISHES 

 
A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 

steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 
 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 

2. Galvanize in accordance with ASTM 123, structural steel members. Provide 
minmum 1.25 oz/sq. foot galvanized coating. 

 
B. Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on 

fireproofing, or masonry, or unless otherwise indicated. 
C. Preparation for Shop Priming: Prepare surfaces to comply with SSPC 15, Type 1. 
D. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application 

Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 
 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 
 

A. Verify that field conditions are acceptable and are ready to receive work. 
B. Beginning of installation means erector accepts existing conditions. 

 
3.2 INSTALLATION, GENERAL 

 
A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 

metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; 
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with edges and surfaces level, plumb, true, and free of rack; and measured from 
established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that 
are not to be left as exposed joints but cannot be shop welded because of shipping size 
limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip 
galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 
 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

 
D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where 

metal fabrications are required to be fastened to in-place construction. Provide threaded 
fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag 
screws, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

 
3.3 ERECTION TOLERANCES 

 
A. Maximum variation from Plumb: 1/4” per story, non-cumulative. 
B. Maximum Offset from true Alignment 1/4”.  

 
3.4 REPAIRS 

 
A. Touchup Painting: 

 
1. Immediately after erection, clean field welds, bolted connections, and abraded 

areas. Paint uncoated and abraded areas with same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

 
B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 

repair galvanizing to comply with ASTM A780/A780M. 
 

3.5 SCHEDULE 
 

A. The Schedule is a list of principal items only. Refer to Drawing details for items not 
specifically scheduled. 

B. Guard rails: As detailed, prime paint finish. 
C. Bollards: Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish. 
D. Lintels: As detailed, prime paint finish.  
E. Door frames for Overhead Door openings and Wall openings: Channel and Angle 

sections, galvanized finish. 
 

END OF SECTION 
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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. Rooftop bases and support curbs. 
2. Wood blocking, cants, and nailers. 
3. Wood furring. 
4. 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 size or greater but less than 5 inches nominal 
size in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

D. OSB: Oriented strand board. 

E. Timber: Lumber of 5 inches nominal size or greater in least dimension. 

1.4 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. 

B. Fastener Patterns: Full-size templates for fasteners in exposed framing.  

C. 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. 
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1.5 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. For exposed lumber indicated to receive a stained or natural finish, omit grade stamp and 

provide certificates of grade compliance issued by grading agency. 
3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 15 percent for 2-inch nominal thickness or less; 19 
percent for more than 2-inch nominal thickness 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. 
 

2.2 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. 
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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. 

 
2.3 DIMENSION LUMBER FRAMING 

A. Joists, Rafters, and Other Framing Not Listed Above: Construction or No. 2 grade. 

1. Species: 
a. Hem-fir (north); NLGA. 
b. Douglas fir-larch; WCLIB or WWPA. 

 
B. Joists, Rafters, and Other Framing Not Listed Above: Any species of machine stress-rated 

dimension lumber with a grade of not less than 2400f-2.0E. 

C. Joists, Rafters, and Other Framing Not Listed Above: Any species and grade with a modulus of 
elasticity of at least 900,000 psi and an extreme fiber stress in bending of at least 600 psi for 2-
inch nominal thickness and 12-inch nominal width for single-member use. 

D. Exposed Framing Indicated to Receive a Stained or Natural Finish: Hand-select material for 
uniformity of appearance and freedom from characteristics, on exposed surfaces and edges, that 
would impair finish appearance, including decay, honeycomb, knot-holes, shake, splits, torn 
grain, and wane. 

1. Species and Grade: As indicated above for load-bearing construction of same type. 
 

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. Rooftop equipment bases and support curbs. 
3. Cants. 

 
B. Dimension Lumber Items: Construction or No. 2 grade lumber of any species. 

C. Concealed Boards: 19 percent maximum moisture content and any of the following species and 
grades: 

1. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or 
WWPA. 
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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. 

2.7 METAL FRAMING ANCHORS 

A. Manufacturers: Subject to compliance with requirements, undefined: 

1. Cleveland Steel Specialty Co.  
2. KC Metals Products, Inc.  
3. Simpson Strong-Tie Co., Inc.  
4. USP Structural Connectors.  

 
B. Allowable design loads, as published by manufacturer, shall meet or exceed those of products of 

manufacturers listed. Manufacturer's published values shall be determined from empirical data or 
by rational engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. Framing anchors shall be punched for fasteners adequate 
to withstand same loads as framing anchors. 

C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 
G60 coating designation. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-strength 
low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); 
G185 coating designation; and not less than 0.036 inch thick. Use for wood-preservative-treated 
lumber and where indicated. 

http://www.specagent.com/LookUp/?ulid=12013&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=12013&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457137341
http://www.specagent.com/LookUp/?uid=123457137342
http://www.specagent.com/LookUp/?uid=123457137344
http://www.specagent.com/LookUp/?uid=123457137345
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E. Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide nailing flanges 
at least 85 percent of joist depth. 

1. Thickness: 0.050 inch. 

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. 

E. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners 
through each fastener hole. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches o.c. 
 

H. 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. 

3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit 
concealed spaces to not more than 100 sq. ft. and to solidly fill space below partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at not more 
than 20 feet o.c. 
 

I. 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. 
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J. 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. 

K. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous 
flexible flashing separator between wood and metal decking. 

L. 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. 
 

M. 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. 

N. For exposed work, arrange fasteners in straight rows parallel with edges of members, with 
fasteners evenly spaced, and with adjacent rows staggered. 

1. Comply with approved fastener patterns where applicable. 
2. Use finishing nails unless otherwise indicated. Countersink nail heads and fill holes with 

wood filler. 
3. Use common nails unless otherwise indicated. Drive nails snug but do not countersink nail 

heads. 
 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet, apply 
EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-
registered label. 

END OF SECTION 
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SECTION 062023 - INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Interior board paneling. 
2. Finish carpentry items, other than new shop prefabricated manufactured casework. 
3. Hardwood benchtops in all locker rooms 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for furring, blocking, and other carpentry work not 
exposed to view and for framing exposed to view. 

2. Section 099300 "Staining and Transparent Finish” for interior finish carpentry. 

1.3 DEFINITIONS 

A. MDF: Medium-density fiberboard. 

B. MDO: Plywood with a medium-density overlay on the face. 

C. PVC: Polyvinyl chloride. 

1.4 ACTION SUBMITTALS 

A. Submit Shop Drawings indicating materials, component profiles, fastening methods, jointing 
details, finishes, and accessories to a minimum scale of 1-1/2 inch to one foot. 

B. Submit two samples 6 inches X 6 inches in size illustrating wood grain and/or plastic laminate 
pattern, color, and specified finish. 

C. Submit instructions for use of adhesives, attachment hardware, and finish hardware. 

1.5 QUALITY ASSURANCE 

A. All millwork shall be provided by an AWI member. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air 
circulation. 
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1. Protect materials from weather by covering with waterproof sheeting, securely anchored. 
2. Provide for air circulation around stacks and under coverings. 

B. Deliver interior finish carpentry materials only when environmental conditions comply with 
requirements specified for installation areas. If interior finish carpentry materials must be stored 
in other than installation areas, store only where environmental conditions comply with 
requirements specified for installation areas. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior finish carpentry materials until building 
is enclosed and weatherproof, wet-work in space is completed and nominally dry, and HVAC 
system is operating and maintaining temperature and relative humidity at occupancy levels during 
the remainder of the construction period. 

B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with applicable rules of any rules-writing agency certified by the American 
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified by 
the ALSC's Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp 

and provide certificates of grade compliance issued by grading agency. 
 

B. Hardwood Lumber: FS MM-L-736; Premium grade in accordance with AWI; maximum moisture 
content of 6 percent; Maple species, with vertical grain, of quality capable of transparent finish. 

C. Softwood Plywood: DOC PS 1. 

D. Hardboard: ANSI A135.4. 

E. MDF: ANSI A208.2, Grade 130. 

F. Particleboard: ANSI A208.1, Grade M-2. 

G. Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2, finished 
on both faces with thermally fused, melamine-impregnated decorative paper and complying with 
NEMA LD 3, Grade VGL, for Test Methods 3.3, 3.4, 3.6, 3.8, and 3.10. 

1. Color: Selected from manufacturers standard. 
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2.2 BENCHTOPS 
 

A. 1 3/4" Standard Maple Benchtop as manufactured by Michigan Maple Block Co. 
B. Edge grained lamination, solid maple, electronically bonded. 
C. Wear-resistant finish, Durakryl 102. 
D. Size: refer to drawings. 

2.3 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category . 

1. Kiln dry lumber and plywood after treatment to a maximum moisture content of 19 and 18 
percent, respectively. 

2. Preservative Chemicals: Acceptable to authorities having jurisdiction. 
3. For exposed items indicated to receive transparent finish, do not use chemical formulations 

that contain colorants or that bleed through or otherwise adversely affect finishes. 
4. Do not use material that is warped or does not comply with requirements for untreated 

material. 
5. Mark lumber with treatment-quality mark of an inspection agency approved by the ALSC's 

Board of Review. 
a. For exposed lumber indicated to receive a stained or natural finish,. 

6. Mark plywood with appropriate classification marking of an inspection agency acceptable 
to authorities having jurisdiction. 

a. For exposed plywood indicated to receive a stained or natural finish, mark back of 
each piece. 

7. Application: Where indicated on Drawings. 

2.4 PANELING AND TRIM 

A. Board Paneling: Interior wood-board paneling complying with MMPA WM 9. 

1. Species: Maple. 
2. Grade: Clear No. 1. 
3. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12 percent 

or less. 
4. Pattern: to be selected. 

2.5 MISCELLANEOUS MATERIALS 

A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, 
material, and finish required for application indicated to provide secure attachment, concealed 
where possible. 

B. Low-Emitting Materials: Adhesives shall comply with 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." 

C. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for 
general carpentry use. 
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D. Installation Adhesive for Foam-Plastic Moldings: Product recommended for indicated use by 
foam-plastic molding manufacturer. 

E. Paneling Adhesive: Comply with paneling manufacturer's written instructions for adhesives. 

F. Multipurpose Construction Adhesive: Formulation, complying with ASTM D 3498, that is 
recommended for indicated use by adhesive manufacturer. 

G. Lumber for Shimming and Blocking: Softwood lumber, Southern Pine. 
 

H. Wood Filler: Solvent or Oil base, tinted to match surface finish color. 

2.6 FABRICATION 

A. Back out or kerf backs of the following members, except those with ends exposed in finished 
work: 

1. Interior standing and running trim, except shoe and crown molds. 
2. Wood-board paneling. 

B. Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges of 
lumber 1 inch or more in nominal thickness to 1/8-inch radius. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine finish carpentry materials before installation. Reject materials that are wet, moisture 
damaged, and mold damaged. 

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

3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Before installing interior finish carpentry, condition materials to average prevailing humidity in 
installation areas for a minimum of 24 hours. 

3.3 INSTALLATION, GENERAL 

A. Do not use materials that are unsound; warped; improperly treated or finished; inadequately 
seasoned; too small to fabricate with proper jointing arrangements; or with defective surfaces, 
sizes, or patterns. 

B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. 
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1. Use concealed shims where necessary for alignment. 
2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 

recommended by manufacturer. 
3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 

unless otherwise indicated. 
4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch maximum 
offset for reveal installation. 

5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. Provide 
cutouts for mechanical and electrical items that penetrate interior finish carpentry. 

3.4 PANELING INSTALLATION 

A. Board Paneling: Install according to manufacturer's written instructions. 

1. Arrange in random-width pattern suggested by manufacturer unless boards or planks are 
of uniform width. 

2. Install in full lengths without end joints. 
3. Stagger end joints in random pattern to uniformly distribute joints on each wall. 
4. Install with uniform end joints with only end-matched (tongue-and-groove) joints within 

each field of paneling. 
5. Install with uniform end joints. Locate end joints only over furring or blocking. 
6. Select and arrange boards on each wall to minimize noticeable variations in grain character 

and color between adjacent boards. 
7. Install with uniform tight joints between boards. 
8. Fasten paneling by face nailing, setting nails, and filling over nail heads. 
9. Fasten paneling with trim screws, set below face and filled. 
10. Fasten paneling by blind nailing through tongues. 
11. Fasten paneling with paneling system manufacturer's concealed clips. 
12. Fasten paneling to gypsum wallboard with panel adhesive. 

3.5 ADJUSTING 

A. Replace interior finish carpentry that is damaged or does not comply with requirements. 

1. Interior finish carpentry may be repaired or refinished if work complies with requirements 
and shows no evidence of repair or refinishing. 

B. Adjust joinery for uniform appearance. 

3.6 CLEANING 

A. Clean interior finish carpentry on exposed and semi-exposed surfaces. 

B. Restore damaged or soiled areas and touch up factory-applied finishes if any. 

3.7 PROTECTION 

A. Protect installed products from damage from weather and other causes during construction. 
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B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold 
damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 
 

3.8 TOLERANCES 
 

A. Maximum Variation from True Position: 1/16 inch. 
1. Maximum Offset from True Alignment with Abutting Materials: 1/32 inch. 

END OF SECTION 062023 



 
SECTION 064116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

 

064116 - 1 

SECTION 064116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-faced architectural cabinets. 
2. Cabinet hardware and accessories. 

B. Section Excludes: 

1. Wood lab casework in Science Classrooms. 

C. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging strips 
required for installing cabinets and concealed within other construction before cabinet 
installation. 

2. Section 123623.13 "Plastic-Laminate-Clad Countertops." 

1.2 REFERENCES 

A. ANSI A 208.1: Particleboard. 

B. ANSI A 208.2: Medium Density Fiberboard (MDF) For Interior Applications 

C. ASTM C 1036: Standard Specification for Flat Glass. 

D. ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building Materials. 

E. AWI: Architectural Woodwork Institute. 

F. AWS: Architectural Woodwork Standards. 

G. BHMA A156.9: Cabinet Hardware. 

H. BHMA A156.11: Cabinet Locks. 

I. BHMA A156.18: Materials and Finishes. 

J. DOC PS 1: Voluntary Product Standard for Structural Plywood. 

K. HPVA HP-1: American National Standard for Hardwood and Decorative Plywood. 

L. ICC: International Code Council. 

M. ICC-ES: ICC Evaluation Service. 

N. ISO 9001: Quality Management Systems. 
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O. NEMA LD 3: High Pressure Decorative Laminates. 

P. WI: Woodwork Institute. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product, including; panel products, high-pressure decorative 
laminate, and cabinet hardware and accessories. 

B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

1. Show locations and sizes of furring, blocking, and hanging strips, including concealed 
blocking and reinforcement specified in other Sections. 

2. Show locations and sizes of cutouts and holes for other items installed in architectural 
plastic-laminate cabinets. 

C. Samples for Verification: 

1. Plastic laminates, 8 by 10 inches for each type, color, pattern, and surface finish. 
2. Exposed cabinet hardware and accessories, one unit for each type and finish. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Product Certificates: For the following: 

1. Composite wood and agrifiber products. 
2. High-pressure decorative laminate. 
3. Adhesives. 

C. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program 
certificates. 

D. Safety Data Sheets (SDS). 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. Shop is a certified participant in AWI's Quality Certification Program. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar operations that could damage woodwork have 
been completed in installation areas. If cabinets must be stored in other than installation areas, 
store only in areas where environmental conditions comply with requirements specified in "Field 
Conditions" Article. 
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1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet work is 
complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg 
F and relative humidity between 25 and 55 range percent during the remainder of the construction 
period. 

B. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions 
of other construction by field measurements before fabrication, and indicate measurements on 
Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field 
measurements before being enclosed, and indicate measurements on Shop Drawings. 

C. Established Dimensions: Where cabinets are indicated to fit to other construction, establish 
dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and 
coordinate construction to ensure that actual dimensions correspond to established dimensions. 

1.8 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that cabinets can be supported and installed 
as indicated. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of architectural plastic-laminate cabinets indicated for construction, 
finishes, installation, and other requirements. 

B. Grade: Premium. 

C. Type of Construction: Frameless. 

D. Cabinet, Door, and Drawer Front Interface Style: Flush overlay. 

E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as 
required by woodwork quality standard. 

Basis-of-Design Product: Subject to compliance with requirements, provide Formica; 
Decorative Plastic Laminates. 
 
1. Color Selections: TBD from Manufacturer standard color selections 

F. Laminate Cladding for Exposed Surfaces: 

1. Horizontal Surfaces: Grade HGS 
2. Vertical Surfaces: Grade VGS. 
3. Edges: ABS/PVC extruded fabrication. 
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4. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels  

G. Materials for Semi-exposed Surfaces: 

1. Surfaces Other Than Drawer Bodies: High-pressure decorative laminate, NEMA LD 3, 
Grade VGS 

a. Edges of Plastic-Laminate Shelves: ABS/PVC extruded fabrication. 
b. For semi-exposed backs of panels with exposed plastic-laminate surfaces, provide 

surface of high-pressure decorative laminate, NEMA LD 3, NEMA LD 3, Grade VGL 
thermoset decorative panels 

2. Drawer Sides and Backs: Solid-hardwood lumber. 
3. Drawer Bottoms: Hardwood plywood. 

H. Dust Panels: 1/4-inch plywood or tempered hardboard above compartments and drawers unless 
located directly under tops. 

I. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws 
from interior of body. 

1. Join subfronts, backs, and sides with glued dovetail joints. 

J. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 
of exposed laminate surfaces refer to the contract document drawings. 

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
for each type of woodwork and quality grade specified unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 
referenced quality standard for each type of woodwork and quality grade specified unless 
otherwise indicated. 

C. Bottoms, tops, and ends of cabinets (and all structural components) shall be ¾” thick. Fixed 
interior components such as fixed shelves, dividers, and cubicle components shall be ¾” thick 
and attached with concealed interlocking mechanical fasteners. Base cabinets shall have a solid 
¾” thick sub-top.  

1. Drawer boxes shall be constructed with a ½” thick core, plywood non-racking.  

2. Doors shall be constructed with a ¾” thick core, plywood non-racking.  

3. Shelves under 36” shall be constructed with a ¾” thick core, plywood non-racking. Shelves 
36” and over shall be constructed with a 1” thick core, plywood non-racking. Shelves in 
special use cabinets shall be 1” unless noted otherwise in drawings. 

D. Sink cabinets with a split removable back panel shall have a formed metal front brace and steel 
corner gussets shall be utilized to support and securely fasten top in all four corners. Front brace 
shall be powder coated black.  

E. All wall cabinet exterior bottoms shall match cabinet sides.  
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2.3 CABINET HARDWARE AND ACCESSORIES 

A. General: Provide cabinet hardware and accessory materials associated with architectural 
cabinets. 

B. Butt Hinges: 2-3/4-inch , five-knuckle steel hinges made from 0.095-inch- thick metal, and as 
follows: 

1. Semi-concealed Hinges for Overlay Doors: BHMA A156.9, B01521. 

C. Wire Pulls: Back mounted, solid metal 4 inches long, 5/16 inch in diameter. 

D. Catches: 

1. Magnetic Catch, (not used with self-closing hinges) shall have: white plastic housing with 
two 32mm spaced, elongated holes for screw-attachment 

2. Chain Pulls shall be zinc plated, spring loaded door catch used to hold door securely shut. 

3. Chain Stops shall be zinc plated, looped chain used to limit door swing as specified, 
mounting plate at each end of chain shall use (4) #7 x 5/8" screws to secure to cabinet 
door and end panel. They shall be on cabinets at adjoining walls and where casework and 
countertops can interfere with the door swing of the tall cabinet. 

4. Elbow Catch shall be chrome plated, spring loaded, used to hold non-locking door securely 
shut.  

5. Roller Catch, (not used with self-closing hinges) shall have: heavy-duty, springloaded 
roller, with molded plastic bumper mounted at door top to keep door securely shut.  

6. Catches shall be: Magnetic at Base and Wall, 1 Roller at Tall. 

E. Tote Tray shall be white, high impact resistant polystyrene, with label holder permanently 
attached to face of tray. Supported by individual polycarbonate channels mounted to cabinet ends 
and partitions with two integral 5mm diameter pins and secured with one euro style screw. Height 
adjustable on 32mm (1-1/4") centers. 

1. Countertop Supports: Powder coated, formed metal supports. Must provide attachment 
points between countertop and wall. 

A. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081. 

B. Shelf Rests: BHMA A156.9, B04013; metal, two-pin type with shelf hold-down clip. 

C. Drawer Slides: BHMA A156.9. 

1. Grade 1 and Grade 2: Side mounted full-extension type; zinc-plated steel with polymer 
rollers. 

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; type; zinc-plated-steel ball-bearing 
slides. 

3. For drawers not more than 3 inches high and not more than 24 inches wide, provide Grade 
2. 

4. For drawers more than 3 inches high but not more than 6 inches high and not more than 
24 inches wide, provide Grade 1HD-100. 
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5. For drawers more than 6 inches high or more than 24 inches wide, provide Grade 1HD-
100. 

D. Door and Drawer Silencers: BHMA A156.16, L03011. 

E. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA 
A156.18 for BHMA finish number indicated. 

1. Satin Stainless Steel: BHMA 630. 

F. For concealed hardware, provide manufacturer's standard finish that complies with product class 
requirements in BHMA A156.9. 

G. Coat hooks shall be Zinc plated, double prong. Each wardrope cabinet with “closet” side shall 
have 2 on cabinet back.  

H. Closet rods shall be zinc plated rod, 1” diameter with captice sockets. Each wardrope cabinet with 
“closet” side shall have 1 closet rod.  

I. Locks (where shown or noted only): 

A. Lock Type: Standard Lock - National: Five disc tumbler cam locks, chrome plated steel faceplate. 
All locks keyed alike or keyed differently by room and master keyed. Shall permit a minimum of 
50 keying options. Lock core is removable permitting owner to easily change lock arrangements. 
Inactive door of base and wall cabinets shall be: secured by using an elbow catch, or a chain pull 
for tall cabinets. 

1.2 MISCELLANEOUS MATERIALS 

A. Adhesives: Do not use adhesives that contain urea formaldehyde. 

B. Adhesive for Bonding Plastic Laminate: Unpigmented contact cement. 

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces. 

1.3 FABRICATION 

A. Fabricate cabinets to dimensions, profiles, and details indicated. 

B. Complete fabrication, including assembly and hardware application, to maximum extent possible 
before shipment to Project site. Disassemble components only as necessary for shipment and 
installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, 
and fitting. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 
and similar items. Locate openings accurately and use templates or roughing-in diagrams to 
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 
burrs. For decorative plastic laminates, comply with manufacturer's written fabrication 
instructions. 
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PART 2 - EXECUTION 

2.1 PREPARATION 

A. Before installation, condition cabinets to average prevailing humidity conditions in installation 
areas. 

B. Before installing cabinets, examine shop-fabricated work for completion and complete work as 
required. 

2.2 INSTALLATION 

A. Grade: Install cabinets to comply with same grade as item to be installed. 

B. Assemble cabinets and complete fabrication at Project site to the extent that it was not completed 
in the shop. 

C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install 
level and plumb to a tolerance of 1/8 inch in 96 inches. 

D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at 
cuts. 

E. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 
countersunk, concealed fasteners and blind nailing. Use fine finishing nails or finishing screws for 
exposed fastening, countersunk and filled flush with woodwork. 

1. Use filler matching finish of items being installed. 

F. Cabinets: Install without distortion so doors and drawers fit openings properly and are accurately 
aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered 
operation. Complete installation of hardware and accessory items as indicated. 

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 
straight line. 
 

G. Caulk all cabinets to adjacent wall, color to match. Confirm color selection with Architect.  

2.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork. Adjust joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. Clean decorative plastic laminate 
surfaces according to manufacturer's written care and maintenance instructions. 

D. Protect completed work from damage for duration of construction period. 

END OF SECTION 064116 
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PART 1 GENERAL 

 
1.1 SUMMARY 

 
A. This Section includes the following: 

1. Miscellaneous flashing and trim 
 

1.2 SUBMITTALS 
 
A. Product Data:  For each product indicated. 
B. Shop Drawings:  Show layouts, profiles, shapes, seams, dimensions, and details for 

fastening, joining, supporting, and anchoring sheet metal flashing and trim. 
C. Samples:  For each type of sheet metal flashing and trim. 

 
1.3 QUALITY ASSURANCE 

 
A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet 

Metal Manual." Conform to dimensions and profiles shown unless more stringent 
requirements are indicated. 
 

PART 2 PRODUCTS 
 

2.1 SHEET METALS 
 
A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3004, 3105, or 5005, Temper 

suitable for forming and structural performance required, but not less than H14, finished as 
follows: 
 

1. Termination and Edge Details at roof: Per drawings and in conformance with roofing 
manufacturer. 

2. Termination at soffit, per exterior finish system manufacturer’s recommendation and in 
conformance with roofing manufacturer. 

3. Finish: Kynar 500® PVDF prefinished 24 gauge Galvalume steel. 
4. Color: of manufacturers full range of color options  

 
2.2 MISCELLANEOUS MATERIALS 

 
A. General:  Provide materials and types of fasteners, solder, welding rods, protective 

coatings, separators, sealants, and other miscellaneous items as required for complete 
sheet metal flashing and trim installation. 

B. Felt Underlayment:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, 
nonperforated. 
 

1. Slip Sheet:  Rosin-sized paper, minimum 3 lb/100 sq. ft. (0.16 kg/sq. m). 
 

C. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets 
and bolts, and other suitable fasteners designed to withstand design loads. 
 

1. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, gasketed, with 
hex washer head. 

2. Blind Fasteners:  High-strength aluminum or stainless-steel rivets. 
 

D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing 
tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, non-
staining tape. 
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2.3 FABRICATION, GENERAL 

 
A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations 

in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, 
and other characteristics of item indicated.  Shop fabricate items where practicable.  Obtain 
field measurements for accurate fit before shop fabrication. 

B. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool 
marks and true to line and levels indicated, with exposed edges folded back to form hems. 
 

1. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams 
and seal with epoxy seam sealer.  Rivet joints for additional strength. 

2. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-
lock seams.  Tin edges to be seamed, form seams, and solder. 
 

C. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA recommendations. 

D. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work 
cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch 
(25 mm) deep, filled with sealant concealed within joints. 

E. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet 
metal flashing and trim, unless otherwise indicated. 

F. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal, and in thickness not less than that of metal being 
secured. 
 

2.4 WALL SHEET METAL FABRICATIONS 
 
A. Openings Flashing in Frame Construction:  Fabricate head, sill, jamb, and similar flashings 

to extend beyond wall openings.  Form head and sill flashing with 2-inch- (50-mm-) high 
end dams.  Fabricate from the following material: 
 

1. Aluminum:  0.0320 inch thick. 
 

PART 3  EXECUTION 
 

3.1 INSTALLATION, GENERAL 
 
A. General:  Anchor sheet metal flashing and trim and other components of the Work securely 

in place, with provisions for thermal and structural movement.  Use fasteners, solder, 
welding rods, protective coatings, separators, sealants, and other miscellaneous items as 
required to complete sheet metal flashing and trim system. 
 

1. Torch cutting of sheet metal flashing and trim is not permitted. 
 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating or by 
other permanent separation as recommended by fabricator or manufacturers of dissimilar 
metals. 

C. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and 
tool marks. 

D. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat 
seams with minimum exposure of solder, welds, and sealant. 

E. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  
Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal. 
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1. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two 
fasteners. Bend tabs over fasteners. 
 

F. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 
mm) of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot 
be used or would not be sufficiently watertight, form expansion joints of intermeshing 
hooked flanges, not less than 1 inch (25 mm) deep, filled with sealant concealed within 
joints. 

G. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches 
(32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws. 
 

1. Galvanized or Prepainted, Metallic-Coated Steel:  Use stainless-steel fasteners. 
2. Aluminum:  Use aluminum or stainless-steel fasteners. 
3. Copper:  Use copper, hardware bronze, or stainless-steel fasteners. 
4. Stainless Steel:  Use stainless-steel fasteners. 

 
H. Seal joints with [elastomeric] [butyl] sealant as required for watertight construction. 
I. 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. 
 

3.2 WALL FLASHING INSTALLATION 
 
A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture 

according to SMACNA recommendations and as indicated.  Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers. 

B. Openings Flashing in Frame Construction:  Install continuous head, sill, jamb, and similar 
flashings to extend beyond wall openings. 
 

END OF SECTION 076200 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 DEFINITIONS 

A. Firestopping: Material or combination of materials used to retain integrity of fire-rated construction 
by maintaining an effective barrier against the spread of flame, smoke, and hot gases through 
penetrations in fire rated wall and floor assemblies. 

1.3 GENERAL DESCRIPTION OF THE WORK OF THIS SECTION 

A. Only tested firestop systems shall be used in specific locations as follows: 

1. Penetrations for the passage of duct, cable, cable tray, conduit, piping, electrical busways 
and raceways through fire-rated vertical barriers (walls and partitions), horizontal barriers 
(floor/ceiling assemblies), and vertical service shaft walls and partitions. 

2. Blank openings through fire-rated vertical barriers (walls and partitions), horizontal barriers 
(floor/ceiling assemblies), and vertical service shaft walls and partitions. 

3. Openings and penetrations in fire-rated partitions or walls containing fire doors. 

4. Openings around structural members which penetrate floors or walls. 

1.4 RELATED WORK OF OTHER SECTIONS 

A. A. Coordinate work of this section with work of other sections as required to properly execute the 
work and as necessary to maintain satisfactory progress of the work of other sections, including: 

1. Section 033000 - Cast-In-Place Concrete 
2. Section 042000 - Unit Masonry 
3. Section 092000 - Gypsum Board  
4. Section 220000 - Plumbing 
5. Section 230000 - Heating, Ventilating, and Air Conditioning 
6. Section 260000 - Electrical 

1.5 REFERENCES 

A. Test Requirements: ASTM E 814, "Standard Method of Fire Tests of Through Penetration Fire 
Stops" 

B. Test Requirements: UL 1479, “Fire Tests of Through-Penetration Firestops” 

C. Underwriters Laboratories (UL) of Northbrook, IL publishes tested systems in their "FIRE 
RESISTANCE DIRECTORY" that is updated annually. 

1. UL Fire Resistance Directory: 

a. Firestop Devices (XHJI) 
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b. Fire Resistance Ratings (BXRH) 
c. Through-Penetration Firestop Systems (XHEZ) 
d. Fill, Voids, or Cavity Material (XHHW) 
e. Forming Materials (XHKU) 

1.6 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics: Provide through-penetration fire stop systems that comply 
with specified requirements of tested systems. 

B. Firestop System installation must meet requirements of ASTM E 814, UL 1479 or UL 2079 tested 
assemblies that provide a fire rating equal to that of construction being penetrated. 

C. Proposed firestop materials and methods shall conform to applicable governing codes having 
local jurisdiction. 

D. Firestop Systems do not reestablish the structural integrity of load bearing partitions/assemblies, 
or support live loads and traffic. Installer shall consult the structural engineer prior to penetrating 
any load bearing assembly. 

E. For those firestop applications that exist for which no qualified tested system is available through 
a manufacturer, an engineering judgment derived from similar qualified tested system designs or 
other tests will be submitted to local authorities having jurisdiction for their review and approval 
prior to installation. Engineering judgment documents must follow requirements set forth by the 
International Firestop Council. 

1.7 SUBMITTALS 

A. Submit Product Data: Manufacturer's specifications and technical data for each material including 
the composition and limitations, documentation of qualified firestop systems to be used and 
manufacturer's installation instructions to comply with Section 013000. 

B. Manufacturer's engineering judgment identification number and drawing details when no qualified 
tested system is available for an application. Engineering judgment must include both project 
name and contractor’s name who will install firestop system as described in document. 

C. Submit material safety data sheets provided with product delivered to job-site. 

1.8 INSTALLER QUALIFICATIONS 

A. Engage an experienced Installer who is certified, licensed, or otherwise qualified by the 
firestopping manufacturer as having been provided the necessary training to install 
manufacturer’s products per specified requirements. A supplier’s willingness to sell its firestopping 
products to the Contractor or to an Installer engaged by the Contractor does not in itself confer 
qualification on the buyer. 

B. Installation Responsibility: assign installation of through-penetration fire stop systems and fire-
resistive joint systems in Project to a single sole source firestop specialty contractor. 

C. The work is to be installed by a contractor with at least one of the following qualifications: 

1. FM 4991 Approved Contractor 
2. UL Approved Contractor 
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D. Firm with not less than 3 years’ experience with fire stop installation. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials undamaged in manufacturer's clearly labeled, unopened containers, identified 
with brand, type, and UL label where applicable. 

B. Coordinate delivery of materials with scheduled installation date to allow minimum storage time 
at job-site. 

C. Store materials under cover and protect from weather and damage in compliance with 
manufacturer's requirements, including temperature restrictions. 

D. Comply with recommended procedures, precautions or remedies described in material safety 
data sheets as applicable. 

E. Do not use damaged or expired materials. 

1.10 PROJECT CONDITIONS 

A. Do not use materials that contain flammable solvents. 

B. Schedule installation of firestopping after completion of penetrating item installation but prior to 
covering or concealing of openings. 

C. Verify existing conditions and substrates before starting work. Correct unsatisfactory conditions 
before proceeding. 

D. Weather conditions: Do not proceed with installation of firestop materials when temperatures 
exceed the manufacturer's recommended limitations for installation printed on product label and 
product data sheet. 

E. During installation, provide masking and drop cloths to prevent firestopping materials from 
contaminating any adjacent surfaces. 

PART 2 - PRODUCTS 

2.1 FIRESTOPPING - GENERAL 

A. Provide firestopping composed of components that are compatible with each other, the substrates 
forming openings, and the items, if any, penetrating the firestopping under conditions of service 
and application, as demonstrated by the firestopping manufacturer based on testing and field 
experience. 

B. Provide components for each firestopping system that are needed to install fill material. Use only 
components specified by the firestopping manufacturer and approved by the qualified testing 
agency for the designated fire-resistance-rated systems. 

C. Penetrations in Fire Resistance Rated Walls: Provide firestopping with ratings determined in 
accordance with UL 1479 or ASTM E 814. 

D. F-Rating: Not less than the fire-resistance rating of the wall construction being penetrated. 
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E. Penetrations in Horizontal Assemblies: Provide firestopping with ratings determined in 
accordance with UL 1479 or ASTM E 814. 

F. F-Rating: Minimum of 1-hour rating, but not less than the fire-resistance rating of the floor 
construction being penetrated. 

G. T-Rating: when penetrant is located outside of a wall cavity, minimum of 1-hour rating, but not 
less than the fire-resistance rating of the floor construction being penetrated. 

H. W-Rating: Class 1 rating in accordance with water leakage test per UL 1479. 

I. Penetrations in Smoke Barriers: Provide firestopping with ratings determined in accordance with 
UL 1479 or ASTM E 814. 

J. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at both ambient and elevated 
temperatures. 

K. Mold Resistance: Provide penetration firestoppping with mold and mildew resistance rating of 0 
as determined by ASTM G21. 

L. Firestopping Materials are either “cast-in-place” (integral with concrete placement) or “post 
installed.” Provide cast-in-place firestop devices prior to concrete placement. 

2.2 ACCEPTABLE MANUFACTURERS 

A. A. Subject to compliance with through penetration firestop systems (XHEZ) listed in Volume II of 
the UL Fire Resistance Directory, provide products of the following manufacturer as identified 
below: 

1. Hilti, Inc., Tulsa, Oklahoma 
2. 3M Products 
3. Tremco Sealants 

2.3 MATERIALS 

A. Use only firestop products that have been UL 1479 or ASTM E 814 tested for specific fire-rated 
construction conditions conforming to construction assembly type, penetrating item type, annular 
space requirements, and fire-rating involved for each separate instance. 

B. Pre-installed firestop devices for use with noncombustible and combustible pipes (closed and 
open systems), conduit, and/or cable bundles penetrating concrete floors and/or gypsum walls, 
the following products (basis of design) are acceptable: 

1. Hilti Cast-In Place Firestop Device (CP 680-P) 
2. Add Aerator Adaptor when used in conjunction with aerator system. 
3. Hilti Tub Box Kit (CP 681) for use with tub installations. 
4. Hilti Cast-In Place Firestop Device (CP 680-M) for use with noncombustible penetrants. 
5. Hilti Speed Sleeve (CP 653) for use with cable penetrations. 
6. Hilti Firestop Drop-In Device (CFS-DID) for use with noncombustible and combustible 

penetrants. 
7. Hilti Firestop Block (CFS-BL) 
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C. Sealants, caulking materials, or foams for use with non-combustible items including steel pipe, 
copper pipe, rigid steel conduit and electrical metallic tubing (EMT), the following products are 
acceptable: 

1. Hilti Intumescent Firestop Sealant (FS-ONE) 
2. Hilti Self-leveling Firestop Sealant (CP 604) 
3. Hilti Fire Foam (CP 620) 
4. Hilti Flexible Firestop Sealant (CP 606) 
5. Hilti Elastomeric Firestop Sealant (CP 601S) 

D. Sealants or caulking materials for use with sheet metal ducts, the following products are 
acceptable: 

1. Hilti Elastomeric Firestop Sealant (CP 601S) 
2. Hilti Flexible Firestop Sealant (CP 606) 
3. Hilti Intumescent Firestop Sealant (FS-ONE) 

E. Intumescent sealants, caulking materials for use with combustible items (penetrants consumed 
by high heat and flame) including insulated metal pipe, PVC jacketed, flexible cable or cable 
bundles and plastic pipe, the following products are acceptable: 

1. Hilti Intumescent Firestop Sealant (FS-ONE) 

F. Foams, intumescent sealants, or caulking materials for use with flexible cable or cable bundles, 
the following products are acceptable: 

1. Hilti Intumescent Firestop Sealant (FS-ONE) 

G. Hilti Fire Foam (CP 620) 

1. Hilti Elastomeric Firestop Sealant (CP 601S) 
2. Hilti Flexible Firestop Sealant (CP 606) 

H. Non-curing, re-penetrable, intumescent putty or foam materials for use with flexible cable or cable 
bundles, the following products are acceptable: 

1. Hilti Firestop Putty Stick (CP 618) 
2. Hilti Firestop Plug (CFS-PL) 

I. Wall opening protective materials for use with U.L. listed metallic and specified nonmetallic outlet 
boxes, the following products are acceptable: 

1. Hilti Firestop Putty Pad (CP 617) 
2. Hilti Firestop Box Insert 

J. Firestop collar or wrap devices attached to assembly around combustible plastic pipe (closed and 
open piping systems), the following products are acceptable: 

1. Hilti Firestop Collar (CP 643N) 
2. Hilti Firestop Collar (CP 644) 
3. Hilti Wrap Strips (CP 648E/648S) 
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K. J. Materials used for large openings and complex penetrations made to accommodate cable trays 
and bundles, multiple steel and copper pipes, electrical busways in raceways, the following 
products are acceptable: 

1. Hilti Firestop Mortar (CP 637) 
2. Hilti Firestop Block (CFS-BL) 
3. Hilti Fire Foam (CP 620) 
4. Hilti Firestop Board (CP 675T) 

L.  Non curing, re-penetrable materials used for large openings and complex penetrations made 
to accommodate cable trays and bundles, multiple steel and copper pipes, electrical busways in 
raceways, the following products are acceptable: 

1. Hilti Firestop Block (CFS-BL) 
2. Hilti Firestop Board (CP 675T) 

M. Re-penetrable, round cable management devices for use with new or existing cable bundles 
penetrating gypsum or masonry walls, the following products are acceptable: 

1. Hilti Speed Sleeve (CP 653) with integrated smoke seal fabric membrane. 
2. Hilti Firestop Sleeve (CFS-SL SK) 
3. Hilti Retrofit Sleeve (CFS-SL RK) for use with existing cable bundles. 
4. Hilti Gangplate (CFS-SL GP) for use with multiple cable management devices. 
5. Hilti Gangplate Cap (CFS-SL GP CAP) for use at blank openings in gangplate for future 

penetrations. 

N. For blank openings made in fire-rated wall or floor assemblies, where future penetration of pipes, 
conduits, or cables is expected, the following products are acceptable: 

1. Hilti Firestop Block (CFS-BL) 
2. Hilti Firestop Plug (CFS-PL) 

O. Provide a firestop system with a "F" Rating as determined by UL 1479 or ASTM E 814 which is 
equal to the time rating of construction being penetrated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Verification of Conditions: Examine areas and conditions under which work is to be performed 
and identify conditions detrimental to proper or timely completion. 

1. Verify penetrations are properly sized and in suitable condition for application of materials. 
2. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, rust, 

laitance, release agents, water repellents, and any other substances that may affect proper 
adhesion. 

3. Provide masking and temporary covering to prevent soiling of adjacent surfaces by 
firestopping materials. 

4. Comply with manufacturer's recommendations for temperature and humidity conditions 
before, during and after installation of firestopping. 

5. Do not proceed until unsatisfactory conditions have been corrected. 
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3.2 COORDINATION 

A. Coordinate construction of openings, penetrations and construction joints to ensure that the fire 
stop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
through-penetration fire stop systems. Coordinate construction and sizing of joints to ensure that 
fire-resistive joint systems are installed according to specified requirements. 

C. Coordinate fire stopping with other trades so that obstructions are not placed in the way prior to 
the installation of the fire stop systems. 

D. Do not cover up through-penetration fire stop and joint system installations that will become 
concealed behind other construction until each installation has been examined by the building 
inspector.. 

3.3 INSTALLATION 

A. Regulatory Requirements: Install firestop materials in accordance with UL Fire Resistance 
Directory. 

B. Manufacturer's Instructions: Comply with manufacturer's instructions for installation of through-
penetration materials. 

1. Seal all holes or voids made by penetrations to ensure an air and water resistant seal. 
2. Consult with mechanical engineer, project manager, and damper manufacturer prior to 

installation of UL firestop systems that might hamper the performance of fire dampers as it 
pertains to duct work. 

3. Protect materials from damage on surfaces subjected to traffic. 

3.4 FIELD QUALITY CONTROL 

A. Examine sealed penetration areas to ensure proper installation before concealing or enclosing 
areas. 

3.5 Keep areas of work accessible until inspection by applicable code authorities. 

A. Perform under this section patching and repairing of firestopping caused by cutting or penetrating 
of existing firestop systems already installed by other trades. 

B. Manufacturer’s Field Services: During Installation, provide periodic destructive testing inspections 
to assure proper installation/application. After installation is complete, submit findings in writing 
indicating whether or not the installation of the tested system identified was installed correctly. 

3.6 ADJUSTING AND CLEANING 

A. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 

B. Clean all surfaces adjacent to sealed holes and joints to be free of excess firestop materials and 
soiling as work progresses. 
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3.7 LABOR USE TO INSTALL FIRESTOP SYSTEMS 

A. To ensure complete harmony on the project site, the installation of each scope of work is to be 
performed jurisdictionally correct per existing trade agreements. 

END OF SECTION 
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PART 1 - GENERAL 
 

1.1 SUMMARY 
 

A. This section includes through-penetration firestop systems for penetrations through the 
following fire-resistance rated assemblies, including both blank openings and openings 
containing penetrating items: 

1. Walls and partitions. 
2. Smoke barriers. 

 
1.2 PERFORMANCE CRITERIA 

A. Fire Test Requirements 

1. Underwriters Laboratories, Inc. (UL): 
a. ANSI/ UL1479, “Fire Tests of Through Penetration Firestops”. 
b. ANSI/ UL263, “Fire Tests of Building Construction and Materials”. 
c. ANSI/ UL723, “Surface Burning Characteristics of Building Materials”.  

2. American Society of Testing and Materials (ASTM): 
a. ASTM E-814, “Fire Tests of Penetration Fire Stops”. 
b. ASTM E-119, “Fire Tests of Building Construction and Materials”. 
c. ASTM E-84, “Surface Burning Characteristics of BuildingMaterials”. 
d. ASTM E2174, “Standard Practice for On Site Inspection of Installed Fire Stops”. 

 
1.3 REFERENCES 

1. Underwriters Laboratories (UL) of Northbrook, IL “Fire Resistance Directory”. 
a. Through Penetration Firestop Systems (XHEZ) 
b. Fill, Void or Cavity Materials (XHHW) 
c. Firestop Devices (XHJI) 
d. Forming Materials (XHKU) 
e. Wall Opening Protective Materials (CLIV) 

2. 2015 Michigan Building Code 
3. National Fire Protection Association (NFPA) of Quincy, MA “NFPA 101: Life Safety 

Code”. 
4. National Fire Protection Association (NFPA) of Quincy, MA “NFPA 70: National Electrical 

Code”. 
5. Factory Mutual Approvals (FM) of Norwood, MA “FM 4991: Standard for Approval of 

Firestop Contractors”. 
6. Underwriters Laboratories (UL) of Northbrook, IL “UL Qualified Firestop Contractor 

Program” 
 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide products that upon curing do not re-emulsify, dissolve, leach, breakdown, or 
otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 
ponding water or other forms of moisture characteristic during and after construction. 

B. Maintenance free such that no action is required to activate the smoke and fire sealing 
mechanism. 
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1.5 SUBMITTALS 

A. Product Data: For each type of through-penetration firestop system product indicated. 

B. System Drawings: Submit documentation from a qualified third-party testing agency that is 
applicable to each through-penetration firestop system configuration for construction and 
penetrating items. 

C. Product Certificates: Certificate of conformance signed by manufacturers of through-
penetration firestop system products certifying that products comply with requirements. 

 
1.6 QUALITY ASSURANCE 

 

A. Provide through-penetration firestop systems that comply with the following requirements and 
those specified in “Performance Criteria” Article: 

B. Firestopping tests are performed by a qualified, testing and inspection agency.  A qualified 
testing and inspection agency is UL, or another agency performing testing and follow-up 
inspection services for firestop systems acceptable to authorities having jurisdiction. 

C. Through-penetration firestop system products bear classification marking of qualified testing 
and inspection agency. 

 
1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver through-penetration firestop system products to Project site in original, unopened 
containers or packages with intact and legible manufacturer’s labels identifying product and 
manufacturer, date of manufacture; lot number; shelf life, if applicable; qualified testing and 
inspection agency’s classification marking; and mixing instructions for multicomponent 
materials. 

B. Store and handle materials for through-penetration firestop systems to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants or other 
causes. 

 
1.8 PROJECT CONDITIONS 

A. Do not install through-penetration firestop systems when ambient or substrate temperatures 
are outside limitations recommended by manufacturer. 

B. Do not use materials that contain flammable solvents. 
 

1.9 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes or cut openings to accommodate 
through-penetration firestop systems. 

C. Schedule installation of firestopping after completion of penetrating item installation but prior 
to covering or concealing of openings. 
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PART 2 - PRODUCTS 
 

2.1 FIRESTOPPING, GENERAL 

A. Provide through-penetration firestop systems that are compatible with one another, with the 
substrates forming openings, and with the items, if any, penetrating through-penetration 
firestop systems, under conditions of service and application, as demonstrated by through-
penetration firestop system manufacturer based on testing and field experience. 

B. Provide components for each through-penetration firestop system that are needed to install 
fill materials.  Use only components specified by the firestopping manufacturer and approved 
by the qualified testing agency for the designated fire-resistance-rated systems. 

 
2.2 ACCEPTABLE MANUFACTURERS 

A. Acceptable Manufacturer: Specified Technologies Inc., 210 Evans Way, Somerville, NJ 
08876.  Tel: (800) 992-1180, Fax: (908) 526-9623, Email: specseal@stifirestop.com, 
Website: www.stifirestop.com. 

 
2.3 MATERIALS 

A. General: Use only firestopping products that have been tested for specific fire-resistance-
rated construction conditions conforming to construction assembly type, penetrating item type 
or joint opening width and movement capabilities, annular space requirements, and fire-rating 
involved for each separate instance. 

B. Firestop Devices: Factory-assembled steel collars lined with intumescent material capable of 
expanding a minimum 30 times sized to fit specific outside diameter of penetrating item, the 
following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSC Firestop Collars 
2. Specified Technologies, Inc. (STI) SpecSeal Series LCC Firestop Collars 

 
PART 3 - EXECUTION 
 

3.1 PREPARATION 

A. Examination of Conditions: Examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper or timely completion. 

B. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, scale, 
laitance, rust, release agents, water repellents, and any other substances that may inhibit 
optimum adhesion. 

C. Provide masking and temporary covering to prevent soiling of adjacent surfaces by 
firestopping materials. 

D. Do not proceed until unsatisfactory conditions have been corrected. 
 

3.2 FIELD QUALITY CONTROL 

A. Inspections: Owner shall engage a qualified independent inspection agency to inspect 
through-penetration firestop systems in accordance with ASTM E2174, “Standard Practice for 
On Site Inspection of Installed Fire Stops”.   

mailto:specseal@stifirestop.com
http://www.stifirestop.com/
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B. Keep areas of work accessible until inspection by authorities having jurisdiction. 

C. Where deficiencies are found, repair or replace through-penetration firestop systems so they 
comply with requirements. 

 
3.3 ADJUSTING AND CLEANING 

A. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 

B. Clean all surfaces adjacent to sealed openings to be free of excess through-penetration 
firestop system materials and soiling as work progresses. 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Non-staining silicone joint sealants. 
3. Mildew-resistant joint sealants. 
4. Butyl joint sealants. 
5. Latex joint sealants. 

1.3 SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

 

D. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

B. Product Testing: Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing 
indicated. 

C. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated 
to receive joint sealants specified in this Section. Use materials and installation methods specified 
in this Section. 

1.5 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed from 

joint substrates. 

1.6 WARRANTY 

A. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements specified 
in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

B. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, NS, 100/50, T, NT: Single-component, non-sag, plus 100 percent and minus 50 
percent movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade NS, Class 100/50, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Dow Corning Corporation.  
b. May National Associates, Inc.; a subsidiary of Sika Corporation.  
c. Pecora Corporation.  
d. Sika Corporation; Joint Sealants.  

B. Silicone, S, NS, 50, T, NT: Single-component, non-sag, plus 50 percent and minus 50 percent 
movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade NS, Class 50, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, undefined: 
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a. Dow Corning Corporation.  
b. Soudal USA.  

C. Silicone, S, NS, 25, T, NT: Single-component, non-sag, plus 25 percent and minus 25 percent 
movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade NS, Class 25, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. May National Associates, Inc.; a subsidiary of Sika Corporation.  
b. Pecora Corporation.  
c. Sika Corporation; Joint Sealants.  

2.3 NONSTAINING SILICONE JOINT SEALANTS 

A. Non-staining Joint Sealants: No staining of substrates when tested according to ASTM C 1248. 

B. Silicone, Non-staining, S, NS, 50, NT: Non-staining, single-component, non-sag, plus 50 percent 
and minus 50 percent movement capability, non-traffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Dow Corning Corporation.  
b. GE Construction Sealants; Momentive Performance Materials Inc.  
c. May National Associates, Inc.; a subsidiary of Sika Corporation.  
d. Pecora Corporation.  
e. Sika Corporation; Joint Sealants.  
f. Tremco Incorporated.  

C. Silicone, Non-staining, S, NS, 100/50, T, NT: Non-staining, single-component, non-sag, plus 100 
percent and minus 50 percent movement capability, traffic- and non-traffic-use, neutral-curing 
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 100/50, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, undefined: 

a. Dow Corning Corporation.  

2.4 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 
to prevent mold and mildew growth. 

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, non-
sag, plus 25 percent and minus 25 percent movement capability, non-traffic-use, acid-curing 
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Dow Corning Corporation.  
b. GE Construction Sealants; Momentive Performance Materials Inc.  
c. May National Associates, Inc.; a subsidiary of Sika Corporation.  
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d. Pecora Corporation.  
e. Tremco Incorporated.  

C. STPE, Mildew Resistant, S, NS, 50, NT: Mildew-resistant, single-component, non-sag, plus 50 
percent and minus 50 percent movement capability, non-traffic-use, silyl-terminated polyether 
joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, undefined: 

a. BASF Corporation.  

2.5 BUTYL JOINT SEALANTS 

A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311. 

1. Manufacturers: Subject to compliance with requirements, undefined: 

a. Bostik, Inc.  
b. Pecora Corporation.  

2.6 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. May National Associates, Inc.; a subsidiary of Sika Corporation.  
b. Pecora Corporation.  
c. Sherwin-Williams Company (The).  
d. Tremco Incorporated.  

2.7 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Non-staining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 
based on field experience and laboratory testing. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Adfast.  
b. Alcot Plastics Ltd.  
c. BASF Corporation.  
d. Construction Foam Products; a division of Nomaco, Inc.  

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) 
Type O (open-cell material) Type B (bicellular material with a surface skin) or any of the preceding 
types, as approved in writing by joint-sealant manufacturer for joint application indicated, and of 
size and density to control sealant depth and otherwise contribute to producing optimum sealant 
performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint. Provide self-adhesive tape where applicable. 
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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 
performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply 
with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. Porous 
joint substrates include the following: 
a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 
d. Exterior insulation and finish systems. 
 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. Nonporous joint substrates include the following: 
a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 
without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply. 
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B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths 
that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 
adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated. 
4. Provide flush joint profile at locations indicated on Drawings according to Figure 8B in 

ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated on Drawings 

according to Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

3.4 FIELD QUALITY CONTROL 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of products 
in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage or 
deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from original work. 
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3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non-traffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Control and expansion joints in unit masonry. 
c. Joints between metal panels. 
d. Joints between different materials listed above. 
e. Perimeter joints between materials listed above and frames of doors windows and 

louvers. 
f. Control and expansion joints in ceilings and other overhead surfaces. 

 
2. Joint Sealant: Silicone, non-staining, S, NS, 50, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application: Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in tile flooring. 

 
2. Joint Sealant: Urethane, S, P, 25, T, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Tile control and expansion joints. 
c. Vertical joints on exposed surfaces of unit masonry and concrete. 

 
2. Joint Sealant: Urethane, S, NS, 25, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces not 
subject to significant movement. 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of interior doors windows 

and elevator entrances. 
 

2. Joint Sealant: Acrylic latex. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

E. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal non-
traffic surfaces. 

1. Joint Locations: 
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a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 

 
2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 

B. Related Requirements: 

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.2 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or ANSI/SDI A250.8. 

1.3 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems. 

1.4 SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance 
ratings, and finishes. 

B. Shop Drawings: Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
7. Details of anchorages, joints, field splices, and connections. 
8. Details of accessories. 
9. Details of moldings, removable stops, and glazing. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with final door hardware schedule. 
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1.5 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated door and frames, list of door numbers and applicable room 
name and number to which door accesses. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 
during transit and Project-site storage. Do not use non-vented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of doors and frames, 
tack welded to jambs and mullions. 

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on 
minimum 4-inch- high wood blocking. Provide minimum 1/4-inch space between each stacked 
frame to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Ceco Door; ASSA ABLOY.  
2. Curries Company; ASSA ABLOY.  
3. Mesker Door Inc.  
4. Pioneer Industries.  
5. Republic Doors and Frames.  
6. Steelcraft; an Allegion brand.  

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by 
a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings 
indicated on Drawings, based on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control 
by a qualified testing agency acceptable to authorities having jurisdiction, based on testing 
according to UL 1784 and installed in compliance with NFPA 105. 

2. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, 
provide certification by a qualified testing agency that frames comply with standard 
construction requirements for tested and labeled fire-rated frame assemblies except for 
size. 

3. Temperature-Rise Limit: provide frames that have a maximum transmitted temperature end 
point of not more than 450 deg F above ambient after 30 minutes of standard fire-test 
exposure. 

B. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9. 
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2.3 INTERIOR STANDARD STEEL FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At 
locations indicated in the Door and Frame Schedule. 

1. Frames: 

a. Materials: Uncoated steel sheet, minimum thickness of 0.060 inch (16 ga). 
b. Sidelite Frames: Fabricated from same thickness material as adjacent door frame. 
c. Construction: Full profile welded. 

2. Exposed Finish: Prime. 

3. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches  
c. Face: Uncoated steel sheet, minimum thickness of 0.048 inch (18 ga). 
d. Edge Construction: Model 1, Full Flush 
e. Edge Bevel: Provide manufacturer's standard beveled or square edges. 
f. Core: Manufacturer's standard  
g. Fire-Rated Core: Manufacturer's standard vertical steel stiffener core for fire-rated 

doors. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable frame standard, and 
suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with 
no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 
feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with expansion shields 
or inserts, with manufacturer's standard pipe spacer. 

B. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or 
ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, Class B. 

2.5 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 
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D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of 
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively; passing ASTM E136 for combustion characteristics. 

2.6 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge 
of door on which astragal is mounted or as required to comply with published listing of qualified 
testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Sidelite Frames: Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame. Fasten members at crossings and to jambs 
by welding, or by rigid mechanical anchors. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as 
follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

4. Terminated Stops (Hospital Stops): Terminate stops 6 inches above finish floor with a 45-
degree angle cut, and close open end of stop with steel sheet closure. Cover opening in 
extension of frame with welded-steel filler plate, with welds ground smooth and flush with 
frame. 

C. Hardware Preparation: Factory prepare hollow-metal frames to receive templated mortised 
hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping 
according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce frames to receive non-templated, mortised, and surface-mounted hardware. 
2. Comply with BHMA A156.115 for preparing hollow-metal frames for hardware. 

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 
stops and moldings with mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with beveled stops unless 
otherwise indicated. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each glazed 
lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior frames. 
Provide loose stops and moldings on inside of hollow-metal frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 
types indicated. 
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5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 

2.7 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

B. Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat, complying with ANSI/SDI A250.3. 

1. Color and Gloss: Match Architect's sample. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.2 INSTALLATION 

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in 
place. Comply with approved Shop Drawings and with manufacturer's written instructions. 

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 NAAMM-HMMA 840. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without 
damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and 
invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 
2. Fire-Rated Openings: Install frames according to NFPA 80. 
3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

4. Solidly pack mineral-fiber insulation inside frames. 
5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between 

frames and masonry with grout or mortar. 
6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on 
exposed faces. 

7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 
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a. Squareness: Plus, or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

b. Alignment: Plus, or minus 1/16 inch, measured at jambs on a horizontal line parallel 
to plane of wall. 

c. Twist: Plus, or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.. 
8. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within 

clearances specified below. 
9. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8  

1) Fire-Rated Doors: Install doors with clearances according to NFPA 80. 
2) Smoke-Control Doors: Install doors according to NFPA 105. 

C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal 
manufacturer's written instructions. 

3.3 REPAIR 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime 
coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

C. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory 
finish according to manufacturer's written instructions. 

D. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 

END OF SECTION 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Five-ply flush wood veneer-faced doors for transparent finish. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Requirements: 

1. Section 088000 "Glazing" for glass view panels in flush wood doors. 
2. Section 099300 "Staining and Transparent Finishing" for field finishing doors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 
2. Door edge construction 
3. Door face type and characteristics. 
4. Door louvers. 
5. Door trim for openings. 
6. Door frame construction. 
7. Factory-machining criteria. 
8. Factory- finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data; and the following: 

1. Door schedule indicating door location, type, size, fire protection rating, and swing. 
2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and glazing 

thicknesses. 
3. Details of frame for each frame type, including dimensions and profile. 
4. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
5. Dimensions and locations of blocking for hardware attachment. 
6. Dimensions and locations of mortises and holes for hardware. 
7. Clearances and undercuts. 
8. Requirements for veneer matching. 
9. Doors to be factory finished and application requirements. 
10. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples for Initial Selection: For factory-finished doors. 
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1.3 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates. 

B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses. 

1.4 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in AWI's Quality Certification Program. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in cardboard cartons, and wrap bundles of doors in plastic sheeting. 

C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, and HVAC system is operating and 
maintaining temperature and relative humidity at levels designed for building occupants for the 
remainder of construction period. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 
b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span. 
2. Warranty shall also include installation and finishing that may be required due to repair or 

replacement of defective doors. 
3. Warranty Period for Solid-Core Interior Doors: Life of installation. 

 
PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain flush wood doors from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated on Drawings, based on testing at positive pressure in accordance with 
NFPA 252. 

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, 
provide certification by a qualified testing agency that doors comply with standard 
construction requirements for tested and labeled fire-rated door assemblies except for size. 

B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a 
qualified testing agency acceptable to authorities having jurisdiction, based on testing in 
accordance with UL 1784 and installed in compliance with NFPA 105. 

2.3 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with AWI/AWMAC/WI's 
"Architectural Woodwork Standards." 

1. The Contract Documents contain requirements that are more stringent than the referenced 
quality standard. Comply with the Contract Documents in addition to those of the 
referenced quality standard. 

2.4 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 
FINISH 

A. Interior Doors : 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Eggers Industries.  
b. Lambton Doors.  
c. Oshkosh Door Company.  
d. VT Industries Inc.  

2. Performance Grade: ANSI/WDMA I.S. 1A Heavy Duty. 
3. Faces: Single-ply wood veneer not less than 1/50 inch thick. 

a. Species:  Oak species wood, clear plain sliced with pair matched grain, for semi-
transparent finish. Stain color to be selected during construction. 

b. Cut: Plain sliced (flat sliced). 
c. Match between Veneer Leaves: Book match. 
d. Assembly of Veneer Leaves on Door Faces: Center-balance match. 
e. Pair and Set Match: Provide for doors hung in same opening or separated only by 

mullions. 
f. Room Match: Match door faces within each separate room or area of building. 

Corridor-door faces do not need to match where they are separated by 10 feet or 
more. 

g. Room Match: Provide door faces of compatible color and grain within each separate 
room or area of building. 

h. Transom Match:. 
i. Blueprint Match: Where indicated, provide doors with faces produced from same 

flitches as adjacent wood paneling and arranged to provide blueprint match with 

http://www.specagent.com/LookUp/?ulid=13433&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=13433&mf=04&src=wd
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wood paneling. Comply with requirements in Section 064216 "Flush Wood 
Paneling." 

4. Exposed Vertical and Top Edges: Same species as faces or a compatible species - 
Architectural Woodwork Standards edge Type A. 

a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 
concealed by outer stile. Comply with specified requirements for exposed vertical 
edges. 

b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled for 
applications indicated without formed-steel edges and astragals. Provide stiles with 
concealed intumescent seals. Comply with specified requirements for exposed 
edges. 

c. Fire-Rated Pairs of Doors: Provide formed-steel edges and astragals with 
intumescent seals. 
1) Finish steel edges and astragals with baked enamel. 
2) Finish steel edges and astragals to match door hardware (locksets or exit 

devices). 
d. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 

improved screw-holding capability and split resistance. Comply with specified 
requirements for exposed edges. 
1) Screw-Holding Capability: 550 lbf in accordance with WDMA T.M. 10. 

5. Core for Non-Fire-Rated Doors: 
a. ANSI A208.1, Grade LD-1 particleboard. 

1) Blocking: Provide wood blocking in particleboard-core doors as needed to 
eliminate through-bolting hardware. 
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. 

2) Provide doors with glued-wood-stave or WDMA I.S. 10 structural-composite-
lumber cores instead of particleboard cores for doors scheduled to receive 
exit devices in Section 087100 "Door Hardware." 

b. Glued wood stave. 
c. WDMA I.S. 10 structural composite lumber. 

1) Screw Withdrawal, Door Face: 550 lbf. 
2) Screw Withdrawal, Vertical Door Edge: 550 lbf. 

d. Either glued wood stave or WDMA I.S. 10 structural composite lumber. 
6. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on 

Drawings. 

a. Blocking for Mineral-Core Doors: Provide composite blocking with improved screw-
holding capability approved for use in doors of fire-protection ratings indicated on 
Drawings as needed to eliminate through-bolting hardware. 
1) 5-inch top-rail blocking. 
2) 5-inch bottom-rail blocking, in doors indicated to have protection plates. 
3) 5-inch midrail blocking, in doors indicated to have armor plates. 
4) 4-1/2-by-10-inch lock blocks, in doors indicated to have exit devices. 

7. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 
core), with entire unit abrasive planed before veneering. 

2.5 FABRICATION 

A. Transom and Side Panels: 
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1. Fabricate matching panels with same construction, exposed surfaces, and finish as 
specified for associated doors. 

2. Finish bottom edges of transoms and top edges of rabbeted doors same as door stiles. 
3. Fabricate door and transom panels with full-width, solid-lumber, rabbeted, meeting rails. 
4. Provide factory-installed spring bolts for concealed attachment into jambs of metal door 

frames. 

B. Openings: Factory cut and trim openings through doors. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
a. All doors with round vision lites shall be painted metal or size indicated in drawings. 

2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with 
applicable requirements in Section 088000 "Glazing." 

3. Louvers: Factory install louvers in prepared openings. 

2.6 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware that 
is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 
3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors where indicated in schedules or from manufactured standard selections as 
factory finished. 

C. Transparent Finish: 

1. ANSI/WDMA I.S. 1A Grade: Premium. 
2. Finish: ANSI/WDMA I.S. 1A TR-6 Catalyzed Polyurethane. 
3. Staining: As selected by Architect from manufacturer's full range. 
4. Effect: Semifilled finish, produced by applying an additional finish coat to partially fill the 

wood pores. 
5. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, and 
swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

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

3.2 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware." 
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B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated. 

C. Install frames level, plumb, true, and straight. 

1. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch 
in 96 inches. 

2. Anchor frames to anchors or blocking built in or directly attached to substrates. 

a. Secure with countersunk, concealed fasteners and blind nailing. 
b. Use fine finishing nails or finishing screws for exposed fastening, countersunk and 

filled flush with woodwork. 
1) For factory-finished items, use filler matching finish of items being installed. 

3. Install fire-rated doors and frames in accordance with NFPA 80. 
4. Install smoke- and draft-control doors in accordance with NFPA 105. 

D. Job-Fitted Doors: 

1. Align and fit doors in frames with uniform clearances and bevels as indicated below. 

a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 
fire-rated doors. 

2. Machine doors for hardware. 
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 
4. Clearances: 

a. Provide 1/8 inch at heads, jambs, and between pairs of doors. 
b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering 

unless otherwise indicated on Drawings. 
c. Where threshold is shown or scheduled, provide1/4 inch from bottom of door to top 

of threshold unless otherwise indicated. 
d. Comply with NFPA 80 for fire-rated doors. 

5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 
6. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only to extent 

permitted by labeling agency. 

E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

F. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors 
may be repaired or refinished if Work complies with requirements and shows no evidence of repair 
or refinishing. 

END OF SECTION 081416 
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PART 1 - GENERAL. 

1.1 SUMMARY 

A. Section includes access doors and frames for walls and ceilings. 

1.2 SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, fire ratings, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Product Schedule: For access doors and frames. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of applicable room name and number in which 
access door is located. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency, for fire-protection ratings indicated, according to NFPA 252 
or UL 10B. 

2.2 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Concealed Flanges : 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Acudor Products, Inc.  
b. Babcock-Davis.  
c. JL Industries, Inc.; a division of the Activar Construction Products Group.  
d. Karp Associates, Inc.  
e. Larsens Manufacturing Company.  
f. MIFAB, Inc.  
g. Milcor; Commercial Products Group of Hart & Cooley, Inc.  
h. Nystrom, Inc.  

2. Description: Face of door flush with frame; with concealed flange for gypsum board 
installation and concealed hinge. 

3. Locations: Wall and ceiling. 
4. Door Size: Provide door in adequate size and location to access mechanical and plumbing 

components. 
5. Metallic-Coated Steel Sheet for Door: Nominal 0.064 inch, 16 gage factory primed. 
6. Frame Material: Same material and thickness as door. 
7. Latch and Lock: Cam latch, screwdriver operated with interior release. 
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2.3 FIRE-RATED ACCESS DOORS AND FRAMES 

A. Fire-Rated, Flush Access Doors with Concealed Flanges : 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Acudor Products, Inc.  
b. Babcock-Davis.  
c. JL Industries, Inc.; a division of the Activar Construction Products Group.  
d. Karp Associates, Inc.  
e. MIFAB, Inc.  
f. Nystrom, Inc.  

2. Description: Door face flush with frame, uninsulated; with concealed flange for gypsum 
board installation, self-closing door, and concealed hinge. 

3. Locations: Wall and ceiling. 
4. Door Size: Provide door in adequate size and location to access mechanical and plumbing 

components. 
5. Fire-Resistance Rating: Not less than that of adjacent construction. 
6. Temperature-Rise Rating: 250 deg F at the end of 30 minutes. 
7. Metallic-Coated Steel Sheet for Door: Nominal 0.040 inch, 20 gage, factory primed. 
8. Frame Material: Same material, thickness, and finish as door. 
9. Latch and Lock: Self-closing, self-latching door hardware, operated by knurled-knob, with 

interior release. 

2.4 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel 
sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with minimum 
G60 or A60 metallic coating. 

D. Stainless Steel Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304. Remove 
tool and die marks and stretch lines, or blend into finish. 

E. Stainless Steel Flat Bars: ASTM A666, Type 304. Remove tool and die marks and stretch lines, 
or blend into finish. 

F. Aluminum Extrusions: ASTM B221, Alloy 6063. 

G. Aluminum Sheet: ASTM B209, alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated. 

H. Frame Anchors: Same material as door face. 

I. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A153/A153M 
or ASTM F2329. 
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2.5 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 
mounting holes, attachment devices and fasteners of type required to secure access doors to 
types of supports indicated. 

1. For concealed flanges with drywall bead, provide edge trim for gypsum panels securely 
attached to perimeter of frames. 

2. For concealed flanges with plaster bead for full-bed plaster applications, provide zinc-
coated expanded-metal lath and exposed casing bead welded to perimeter of frames. 

D. Recessed Access Doors: Form face of panel to provide recess for application of applied finish. 
Reinforce panel as required to prevent buckling. Provide access sleeves for each latch operator 
and install in holes cut through finish. 

1. For recessed doors with plaster infill, provide self-furring expanded-metal lath attached to 
door panel. 

E. Latch and Lock Hardware: 

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed. 
2. Keys: Furnish two keys per lock and key all locks alike. 
3. Mortise Cylinder Preparation: Where indicated, prepare door panel to accept cylinder 

specified in Section 087100 "Door Hardware." 

F. Aluminum: After fabrication, apply manufacturer's standard protective coating on aluminum that 
will come in contact with concrete. 

2.6 FINISHES 

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

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, conversion 
coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal primer 
immediately after surface preparation and pretreatment. 
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2. Factory Finished: Apply manufacturer's standard baked-enamel or powder-coat finish 
immediately after cleaning and pretreating, with minimum dry-film thickness of 1 mil for 
topcoat. 

a. Color: As selected by Architect from full range of industry colors. Typical to match 
adjacent wall surfaces unless otherwise noted. 

E. Stainless Steel Finishes: 

1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 
2. Polished Finish: ASTM A480/A480M No. 4 finish. Grind and polish surfaces to produce 

uniform finish, free of cross scratches. 

a. Run grain of directional finishes with long dimension of each piece. 
b. When polishing is completed, passivate and rinse surfaces. Remove embedded 

foreign matter and leave surfaces chemically clean. 
3. Bright, Cold-Rolled, Unpolished Finish: ASTM A480/A480M No. 2B. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 083113 
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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 aluminum windows for exterior locations. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Review, discuss, and coordinate the interrelationship of aluminum windows with other 
exterior wall components. Include provisions for anchoring, flashing, weeping, sealing 
perimeters, and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, glazing and fabrication methods, 
dimensions of individual components and profiles, hardware, and finishes for aluminum 
windows. 

B. Shop Drawings: For aluminum windows. 

1. Include plans, elevations, sections, hardware, accessories, insect screens, operational 
clearances, and details of installation, including anchor, flashing, and sealant installation. 

C. Product Schedule: For aluminum windows. Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each type of aluminum window, for tests performed by a qualified 
testing agency. 

B. Sample Warranties: For manufacturer's warranties. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A manufacturer capable of fabricating aluminum windows that 
meet or exceed performance requirements indicated and of documenting this performance by 
test reports and calculations. 

1.7 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows that fail 
in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 
a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, condensation, 

and air infiltration. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of materials and finishes beyond normal weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 
a. Window: 10 years from date of Substantial Completion. 
b. Glazing Units: 10 years from date of Substantial Completion. 
c. Aluminum Finish: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 WINDOW PERFORMANCE REQUIREMENTS 

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and minimum 
standards of performance, materials, components, accessories, and fabrication unless more 
stringent requirements are indicated. 

1. Window Certification: AAMA certified with label attached to each window. 

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows: 

1. Minimum Performance Class: CW. 

C. Thermal Transmittance: NFRC 100 maximum whole-window U-factor of 0.33 Btu/sq. ft. x h x 
deg F . 

D. Condensation-Resistance Factor (CRF): Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 62. 

E. Thermal Movements: Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects. Base engineering calculation 
on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

F. Uniform Load Structural Test: 
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1. With window sash closed and locked, the unit shall be tested in accordance with ASTM E 
330-02 on a test size of 99” x 79”, at a static test pressure difference of 120PSF with the 
first exterior [positive] pressure applied, and then the interior [negative] pressure applied. 

2. At conclusion of test, there shall be no glass breakage, permanent damage to fasteners, 
hardware parts, or actuating mechanisms, nor any other damage that would cause the 
window to be inoperable. Permanent deformation of any frame or sash member shall not 
exceed 0.4% of its span 

G. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure 
tests in accordance with ASTM E1996 for Wind Zone  for protection in compliance with the 2015 
Michigan Building Code. 

H. Forced Entry Resistance: The window shall have a level 10 Forced Entry Resistance Rating as 
per ASTM F588. 

2.2 ALUMINUM WINDOWS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Litex Architectural Window System, L550 Horizontal Sliding Window 
2. EFCO Corporation. 
3. Graham Architectural Products Corporation. 
4. Kawneer North America, an Arconic company. 

B. Types: Provide the following types in locations indicated on Drawings: 

1. Horizontal sliding. 
2. Fixed. 

C. Frames and Sashes: Aluminum extrusions complying with AAMA/WDMA/CSA 101/I.S.2/A440. 

1. Thermally Improved Construction: Fabricate frames, sashes, and muntins with an 
integral, concealed, low-conductance thermal barrier located between exterior materials 
and window members exposed on interior side in a manner that eliminates direct metal-
to-metal contact. 

D. Insulating-Glass Units: ASTM E2190. Refer to Section 088000 Glazing. 

E. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight 
seal. 

F. Hardware, General: Provide manufacturer's standard hardware fabricated from aluminum, 
stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material 
compatible with adjacent materials; designed to smoothly operate, tightly close, and securely 
lock windows, and sized to accommodate sash weight and dimensions. 

1. Exposed Hardware Color and Finish: As selected by Architect from manufacturer's full 
range. 

G. Horizontal-Sliding Window Hardware: 

http://www.specagent.com/LookUp/?ulid=48&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=48&mf=04&src=wd
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1. Sill Cap/Track: Extruded-aluminum track with natural anodized finish of dimensions and 
profile indicated; designed to comply with performance requirements indicated and to 
drain to the exterior. 

2. Locks and Latches: Allow unobstructed movement of the sash across adjacent sash in 
direction indicated and operated from the inside only. 

3. Roller Assemblies: Low-friction design. 
H. Casement Window Hardware (Not Used) 

1. Locking handles shall be cam type and manufactured from a white bronze alloy, finish to 
match window. 

2. Operating arms shall consist of 4-bar stainless steel arms or equal for smooth operation. 
3. Windows shall have hardware allowing for a one-handed smooth motion to open window 

and screen for emergency egress.  
I. Thermal Barrier: 

1. Poured-in-place structural thermal barrier shall transfer shear during bending and provide 
composite action between frame components. 

2. Thermal barrier pocket on aluminum extrusions shall be Azo-Braded to create a mechani-
cal lock to improve the adhesion properties between the polyurethane polymer and the 
surface of the thermal barrier pocket. 

3. Window manufacturer must provide a warranty from the manufacturer of the polyure-
thane thermal barrier that warrants against product failure as a result of thermal shrink-
age beyond 1/8 inch (3.2 mm) from each end and fracturing of the polyurethane for a pe-
riod not to exceed ten years from the date of window manufacture. 

4. Thermal barrier’s made of crimped in place polyamide (insulbar®) strips are not accepta-
ble unless all strips are covered and tooled with Dow 795 silicone caulking to eliminate 
water migration. 

J. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless 
otherwise indicated. 

K. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 

1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For 
application of hardware, use fasteners that match finish hardware being fastened. 

2.3 ACCESSORIES 

A. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

B. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

2.4 INSECT SCREENS 

A. General: Fabricate insect screens to integrate with window frame. Provide screen for each 
operable exterior sash. Screen wickets are not permitted. 

1. Type and Location: Half, outside for sliding sashes. 

B. Aluminum Frames: Manufacturer's standard aluminum alloy complying with SMA 1004 or 
SMA 1201. Fabricate frames with mitered or coped joints or corner extrusions, concealed 
fasteners, and removable PVC spline/anchor concealing edge of frame. 



SECTION 085113 
ALUMINUM WINDOWS 

 

085113 - 5 
 

1. Tubular Framing Sections and Cross Braces: Roll formed from aluminum sheet. 

C. Glass-Fiber Mesh Fabric: 18-by-14 or 18-by-16 mesh of PVC-coated, glass-fiber threads; 
woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact 
damage, and weather deterioration. Comply with ASTM D3656/D3656M. 

1. Mesh Color: Manufacturer's standard. 
D. Screen mesh shall be so installed that the cloth may be easily replaceable. 
E. NOTE: Screens shall be provided at all operable windows. All screens, including non-egress win-

dows, shall be mounted to frame with hinges in lieu of tabs. 

2.5 FABRICATION 

A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling 
components and anchoring windows. 

B. Glaze aluminum windows in the factory. 

C. Weather strip each operable sash to provide weathertight installation. 

D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior. 

E. Provide water-shed members above side-hinged sashes and similar lines of natural water 
penetration. 

F. Mullions: Provide mullions and cover plates, matching window units, complete with anchors for 
support to structure and installation of window units. Allow for erection tolerances and provide 
for movement of window units due to thermal expansion and building deflections. Provide 
mullions and cover plates capable of withstanding design wind loads of window units. 

G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to 
greatest extent possible. Disassemble components only as necessary for shipment and 
installation. 

2.6 GENERAL FINISH REQUIREMENTS 

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

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 
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B. (TBD) Standard Anodized Finish – Class I (215-R1) – AAM10C22A41. Thickness shall be a .7 
mil and shall conform to AAMA 611. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Verify rough opening dimensions, levelness of sill plate, and operational clearances. 

C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in 
components to ensure weathertight window installation. 

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

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 
and other components. For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E2112. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction to produce weathertight construction. 

C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 
smooth operation and weathertight closure. 

B. Clean exposed surfaces immediately after installing windows. Avoid damaging protective 
coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances. 
Keep protective films and coverings in place until final cleaning. 

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

D. Protect window surfaces from contact with contaminating substances resulting from 
construction operations. If contaminating substances do contact window surfaces, remove 
contaminants immediately according to manufacturer's written instructions. 

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 the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Commercial door hardware for the following: 

a. Swinging doors. 
b. Other doors to the extent indicated. 

2. Cylinders for doors specified in other Sections. 
3. Electrified door hardware. 

B. Related Sections include the following: 
1. Division 08 Section "Aluminum Entrances and Storefronts” 

C. Products furnished, but not installed, under this Section include the following.  Coordinating, 
purchasing, delivering, and scheduling remain requirements of this Section. 
1. Cylinders for locks specified in other Sections. 

1.3 SUBMITTALS 

A. Product Data:  Include construction and installation details, material descriptions, dimensions of 
individual components and profiles, and finishes. 

B. Shop Drawings:  Details of electrified door hardware, indicating the following: 
1. Wiring Diagrams:  Power, signal, and control wiring.  Include the following: 

a. System schematic. 
b. Point-to-point wiring diagram. 
c. Riser diagram. 
d. Elevation of each door. 

2. Detail interface between electrified door hardware and fire alarm, access control, and 
security system. 

3. Operation Narrative:  Describe the operation of doors controlled by electrified door 
hardware. 

C. Product Certificates:  For electrified door hardware, signed by product manufacturer. 
1. Certify that door hardware approved for use on types and sizes of labeled fire doors 

complies with listed fire door assemblies. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer 
and witnessed by a qualified testing agency, for locks, delayed-egress locks, and closers. 
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E. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 
final hardware schedule. 

F. Warranty:  Special warranty specified in this Section. 

G. Schedules shall be kept current with all changes to the project.  If changes occur, project 
hardware schedules shall be maintained to reflect the changes as they are approved.  Omitted 
items shall be deleted from openings, added and replaced items shall be included. Installation 
submittals shall be kept current as changes occur. Upon request, a complete updated hardware 
schedule shall be provided to the contractor. Supplemental submittals that include only the 
changed openings will not be acceptable.   

H. Prior to final payment, provide a record copy of hardware schedules, including all revisions and 
updates.  All openings shall be listed to reflect final installed configuration only.   

I. Other Action Submittals: 
1. Door Hardware Sets:  Prepared by or under the supervision of Architectural Hardware 

Consultant, detailing fabrication and assembly of door hardware, as well as procedures 
and diagrams.  Coordinate the final door hardware sets with doors, frames, and related 
work to ensure proper size, thickness, hand, function, and finish of door hardware. 
a. Format:  Use same scheduling sequence and format and use same door numbers as 

in the Contract Documents. 
b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, and material of each door 
and frame. 

2) Type, style, function, size, quantity, and finish of each door hardware item. 
3) Complete designations of every item required for each door or opening 

including name and manufacturer. 
4) Fastenings and other pertinent information. 
5) Location of each door hardware set, cross-referenced to Drawings, both on 

floor plans and in door and frame schedule. 
6) Explanation of abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for door hardware. 
8) Door and frame sizes and materials. 
9) Description of each electrified door hardware function, including location, 

sequence of operation, and interface with other building control systems. 
a) Sequence of Operation:  Include description of component functions 

that occur in the following situations:  authorized person wants to 
enter; authorized person wants to exit; unauthorized person wants to 
enter; unauthorized person wants to exit. 

10) List of related door devices specified in other Sections for each door and 
frame. 

c. Submittal Sequence:  Submit the final door hardware sets at earliest possible date, 
particularly where approval of the door hardware sets must precede fabrication of 
other work that is critical in Project construction schedule.  Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other 
information essential to the coordinated review of the door hardware sets. 

2. Keying Schedule:  Prepared by or under the supervision of Architectural Hardware 
Consultant, detailing Owner's final keying instructions for locks.  Include schematic 
keying diagram and index each key set to unique door designations. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 
1. Installer's responsibilities include supplying and installing door hardware and providing a 

qualified Architectural Hardware Consultant available during the course of the Work to 
consult with Contractor, Architect, and Owner about door hardware and keying. 

2. Installer shall have warehousing facilities in Project's vicinity. 
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
4. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

B. Hardware Supplier:  The hardware supplier must be a corporate member in good standing of 
The Door and Hardware Institute (DHI), employing at least one Architectural Hardware 
Consultant (AHC) who is currently participating in DHI’s continuing education program (CEP). 

C. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated. 
1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 

unless otherwise indicated.  Manufacturers that perform electrical modifications and that 
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 
are acceptable. 

D. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door 
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10C, unless otherwise indicated.  Provide positive 
latching and self closing, regardless if specified in sets.   

E. Items of hardware not definitely specified herein but necessary for completion of the work shall 
be provided.  Such items shall be of type and quality suitable to the service required and 
comparable to the adjacent hardware.  Where size and shape of members is such as to prevent 
the use of types specified, hardware shall be furnished of suitable types having as nearly as 
practicable the same operation and quality as the type specified.  Sizes shall be adequate for the 
service required.  

F. Include such nuances as strike type, strike lip length, raised barrel hinges, mounting brackets, 
blade stop spacers, special templates, fasteners, shims, and coordination between conflicting 
products.   All doors shall be provided with a stop. 

G. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction, and marked for intended use. 

H. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 
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B. Tag each item or package separately with identification related to the final door hardware sets, 
and include basic installation instructions, templates, and necessary fasteners with each item or 
package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

D. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 

1.6 COORDINATION 

A. Coordinate layout and installation of recessed pivots with floor construction.  Cast anchoring 
inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in 
Division 03. 

B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to 
confirm that adequate provisions are made for locating and installing door hardware to comply 
with indicated requirements. 

C. Electrical System Roughing-in:  Coordinate layout and installation of electrified door hardware 
with connections to power supplies and fire alarm system and detection devices. 

D. Existing Openings:  Where new hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to 
provide for proper operation. 

E. Hardware Distributor to confirm existing key system before ordering any materials. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period.   
1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of operators and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 
2. Warranty Period:  One (1) year from date of Substantial Completion, except as follows: 

a. Locks:  Three (3) years from date of Substantial Completion. 
b. Manual Closers:  Ten (10) years from date of Substantial Completion. 
c. Exit Devices:  One (1) year from date of Substantial Completion. 

B. Factory direct order number shall be provided for each shipment of locks, closers and exit 
devices with warranty, prior to final payment. 

1.8 MAINTENANCE SERVICE 
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A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper door hardware operation.  Provide parts and supplies same as 
those used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
door hardware sets indicated in door and frame schedule. 
1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named 

manufacturers' products. 
2. Sequence of Operation:  Provide electrified door hardware function, sequence of 

operation, and interface with other building control systems indicated. 

2.2 HINGES, GENERAL 

A. Quantity:  Provide the following, unless otherwise indicated: 
1. Two Hinges:  For doors with heights up to 60 inches (1524 mm). 
2. Three Hinges:  For doors with heights 61 to 90 inches (1549 to 2286 mm). 
3. Four Hinges:  For doors with heights 91 to 120 inches (2311 to 3048 mm). 
4. For doors with heights more than 120 inches (3048 mm), provide 4 hinges, plus 1 hinge 

for every 30 inches (750 mm) of door height greater than 120 inches (3048 mm). 

B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units. 

C. Hinge Weight:  Unless otherwise indicated, provide the following: 
1. Entrance Doors:  Heavy-weight ball bearing hinges. 
2. Doors with Closers:  Standard-weight ball bearing hinges. 
3. Interior Doors:  Standard-weight ball bearing hinges. 

D. Hinge Base Metal:  Unless otherwise indicated, provide the following: 
1. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
2. Interior Hinges:  Steel, with steel pin. 
3. Hinges for Fire-Rated Assemblies:  Steel, with steel pin. 

E. Hinge Options:  
1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 

in hinge pin, prevents removal of pin while door is closed; for all hinges at exterior and 
outswinging corridor doors. 

2. Corners:  Square. 
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F. Electrified Functions for Hinges:  Comply with the following: 
1. Power Transfer:  Concealed PTFE-jacketed wires, secured at each leaf and continuous 

through hinge knuckle. 
2. Monitoring:  Concealed electrical monitoring switch. 
3. Power Transfer and Monitoring:  Concealed PTFE-jacketed wires, secured at each leaf 

and continuous through hinge knuckle, and with concealed electrical monitoring switch. 

G. Fasteners:  Comply with the following: 
1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes. 
2. Wood Screws:  For wood doors and frames. 
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors. 

2.3 HINGES 

A. Butts and Hinges:  BHMA A156.1. 

B. Template Hinge Dimensions:  BHMA A156.7. 

C. Manufacturers: 
1. Hager Companies (HAG). 
2. McKinney Hardware (MCK). 
3. Stanley Commercial Hardware (STA). 

D. Continuous Hinges: 
1. Manufacturers: 

a. Hager Companies (HAG). 
b. Select (SEL). 
c. Zero International (ZER). 

2.4 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, 
comply with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans 
with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)."  
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf (22 N). 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation. 

C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 
1. Mortise Locks:  Minimum 3/4-inch (15-mm) latchbolt throw. 
2. Deadbolts:  Minimum 1-inch (25-mm) bolt throw. 

D. Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 
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E. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, and as follows: 
1. Strikes for Locks and Latches:  BHMA A156.2. 

2.5 MECHANICAL LOCKS AND LATCHES 

A. Cylindrical Locks:  BHMA A156.2, Series 4000, Grade 1. 
1. Manufacturers: 

a. Hager 
b. Sargent 
c. Corbin Russwin 
d. No alternate manufacturers will be accepted without architect’s approval prior to 

bidding. 

2.6 EXIT DEVICES 

A. Exit Devices:  BHMA A156.3. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Hager 
b. Sargent 
c. Corbin Russwin 
d. No alternate manufacturers will be accepted without architect’s approval prior to 

bidding. 

2.7 LOCK CYLINDERS 

A. Standard Lock Cylinders:  BHMA A156.5, Grade 1.  Key to new key system, as directed by 
owner. 

B. Cylinders:  Manufacturer's standard cylinders, constructed from brass or bronze, stainless steel, 
or nickel silver, and complying with the following: 
1. Provide cylinders for storefront doors and other locking doors that do not require other 

hardware. 
2. Provide construction keying.  Provide 5 construction master keys. 

C. Keys:  Nickel silver. 
1. Stamping:  Permanently inscribe each key with a visual key control number and include 

the following notation: 
a. Notation:  "DO NOT DUPLICATE” 

2. Quantity:  In addition to one extra key blank for each lock, provide the following: 
a. Cylinder Change Keys:  Three. 
b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 

2.8 OPERATING TRIM 
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A. Standard:  BHMA A156.6. 

B. Materials:  Fabricate from stainless steel, unless otherwise indicated. 

C. Manufacturers: 
1. Hager Companies (HAG). 
2. Rockwood Manufacturing Company (ROC). 
3. Trimco Manufacturing (TRI). 

2.9 CLOSERS 

A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)."  
1. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to 
door. 

b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch. 
c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open 
door to minimum required width. 

C. Size of Units:  Unless otherwise indicated, comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force. 

D. Surface Closers:  BHMA A156.4, Grade 1.  Provide type of arm required for closer to be 
located on non-public side of door, unless otherwise indicated. 
1. Manufacturers: 

a. Hager 
b. Sargent 
c. Corbin Russwin 
d. No alternate manufacturers will be accepted without architect’s approval prior to 

bidding. 

2.10 STOPS AND HOLDERS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1. 
1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  

Do not mount floor stops where they will impede traffic.  Where floor or wall stops are 
not appropriate, provide overhead holders. 

B. Combination Overhead Stops and Holders:  BHMA A156.8, Grade 1 unless Grade 2 is 
indicated. 
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C. Silencers for Wood Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum 5/8 
by 3/4 inch (16 by 19 mm); fabricated for drilled-in application to frame. 

D. Silencers for Metal Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum 
diameter 1/2 inch (13 mm); fabricated for drilled-in application to frame. 

E. Manufacturers: 
1. Sargent (SAR). 
2. Rixson (RIX) 

2.11 DOOR GASKETING 

A. Standard:  BHMA A156.22. 

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, 
light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive 
fasteners for exterior applications and elsewhere as indicated. 
1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 

closed. 

C. Air Leakage:  Not to exceed 0.50 cfm per foot (0.000774 cu. m/s per m) of crack length for 
gasketing other than for smoke control, as tested according to ASTM E 283. 

D. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-
control ratings indicated, based on testing according to UL 1784. 
1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors. 

E. Fire-Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 
1. Test Pressure:  After 5 minutes into the test, neutral pressure level in furnace shall be 

established at 40 inches (1016 mm) or less above the sill. 

F. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

G. Gasketing Materials:  ASTM D 2000 and AAMA 701/702. 

H. Manufacturers: 
1. Hager Companies (HAG). 
2. National Guard Products (NGP). 

2.12 THRESHOLDS 

A. Standard:  BHMA A156.21. 
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B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility 
requirements, comply with the U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and 
Facilities (ADAAG)." 
1. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 

than 1/2 inch (13 mm) high. 

C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm) 
high. 

D. Manufacturers: 
1. Hager Companies (HAG). 
2. National Guard Products (NGP). 

2.13 MISCELLANEOUS DOOR HARDWARE 

A. Auxiliary Hardware:  BHMA A156.16, Grade 1. 
1. Manufacturers: 

a. Hager Companies (HAG). 
b. Rockwood Manufacturing Company (ROC). 

2.14 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rated labels and as 
otherwise approved by Architect. 
1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws.  Provide screws according to 
commercially recognized industry standards for application intended, except aluminum 
fasteners are not permitted.  Provide Phillips flat-head screws with finished heads to match 
surface of door hardware, unless otherwise indicated. 

2.15 FINISHES 

A. Standard:  BHMA A156.18, as indicated in door hardware sets. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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C. 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. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

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

3.2 PREPARATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series. 
1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to 

ANSI A250.6. 

B. Wood Doors:  Comply with DHI A115-W Series. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise 
indicated or required to comply with governing regulations. 
1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames." 
2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' 

Hardware for Custom Steel Doors and Frames." 
3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved. 
1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 
2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 

fasteners and anchors according to industry standards. 
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C. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 07 Section "Joint Sealants." 

3.4 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant:  Owner will engage a qualified independent 
Architectural Hardware Consultant to perform inspections and to prepare inspection reports. 
1. Independent Architectural Hardware Consultant will inspect door hardware and state in 

each report whether installed work complies with or deviates from requirements, 
including whether door hardware is properly installed and adjusted. 

3.5 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 
1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 

from an open position of 30 degrees. 
2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 

lock bolt. 
3. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep 

period so that, from an open position of 70 degrees, the door will take at least 3 seconds 
to move to a point 3 inches (75 mm) from the latch, measured to the leading edge of the 
door. 

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting 
operating forces, each item of door hardware as necessary to ensure function of doors, door 
hardware, and electrified door hardware. 

3.6 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 
damage or deterioration at time of Substantial Completion. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 
Section "Demonstration and Training." 

3.8 DOOR HARDWARE SETS 
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A. Items of hardware not definitely specified herein but necessary for completion of the Work shall 
be provided.  Such items shall be of type and quality suitable to the service required and 
comparable to the adjacent hardware.  Where size and shape of members is such as to prevent 
the use of types specified, hardware shall be furnished of suitable types having as nearly as 
practicable the same operation and quality as the type specified.  Sizes shall be adequate for the 
service required. Include such nuances as strike type, strike lip, raised barrel hinges, mounting 
brackets, fasteners, shims, and coordination between conflicting products.   All doors shall be 
provided with a stop. 

B. Hardware Schedule: 
 
 
 
 
 

END OF SECTION 087100 
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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 windows. 
2. Glazing sealants and accessories. 

 
B. Related Requirements: 

1. Section 085113 Aluminum Windows 
 

1.3 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 inches 
square. 

1. Tinted glass. 
2. Coated glass. 
3. Laminated glass. 
4. Tempered glass 
5. Insulating glass. 

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same 
designations indicated on Drawings. 

1.5 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. 
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1.6 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. 

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. 
 

1.7 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 Laminated Glass: 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: 10 years from date of Substantial Completion. 
C. 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. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Guardian Glass; SunGuard.  
2. Oldcastle BuildingEnvelope™.  
3. Pilkington North America.  
4. Viracon, Inc.  
5. Vitro Architectural Glass.  

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. 

http://www.specagent.com/LookUp/?ulid=9297&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9297&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457150250
http://www.specagent.com/LookUp/?uid=123457150252
http://www.specagent.com/LookUp/?uid=123457150253
http://www.specagent.com/LookUp/?uid=123457150257
http://www.specagent.com/LookUp/?uid=123457150254
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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 
remain watertight and airtight; deterioration of glazing materials; or other defects in construction. 

B. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick. 
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: "Laminated Glazing Reference Manual" and "Glazing Manual." 
2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 

AAMA TIR A7, "Sloped Glazing Guidelines." 
3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped Glazing." 
4. 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 
jurisdiction. 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. Where heat-strengthened float glass is indicated, provide heat-
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strengthened float glass or fully tempered float glass. Where fully tempered float glass is 
indicated, provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Ultraclear Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with visible light 
transmission of not less than 91 percent and solar heat gain coefficient of not less than 0.87. 

C. Tinted Annealed Float Glass: ASTM C1036, Type I, Class 2 (tinted), Quality-Q3. 

D. 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. 

E. 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. 

F. Reflective-Coated Vision Glass: ASTM C1376. 

2.5 LAMINATED GLASS 

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to 
bubble, discolor, or lose physical and mechanical properties after fabrication and installation. 

1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer 
manufacturer's written instructions. 

2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to 
comply with requirements. 

3. Interlayer Color: Clear unless otherwise indicated. 

B. Windborne-Debris-Impact-Resistant Laminated Glass: Comply with requirements specified 
above for laminated glass except laminate glass with one of the following to comply with interlayer 
manufacturer's written instructions: 

1. Polyvinyl butyral interlayers reinforced with polyethylene terephthalate film. 
2. Ionomeric polymer interlayer. 
3. Cast-in-place and cured-transparent-resin interlayer. 
4. Cast-in-place and cured-transparent-resin interlayer reinforced with polyethylene 

terephthalate film. 

2.6 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. 
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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. 

B. Basis of Design: Guardian SunGuard, SNR 43, SuperNeutral Low-E 

2.7 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. Silicone with a Shore A durometer hardness of 85, plus or minus 5. 
2. Type recommended by sealant or glass manufacturer. 

D. Spacers: 

1. Neoprene blocks or continuous extrusions of hardness required by glass manufacturer to 
maintain glass lites in place for installation indicated. 

2. Type recommended by sealant or glass manufacturer. 

E. Edge Blocks: 

1. Silicone with a Shore A durometer hardness per manufacturer's written instructions. 
2. Type recommended by sealant or glass manufacturer. 

2.8 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

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. 

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: 
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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. 

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. 
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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 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. 

3.5 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. 
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3.6 MONOLITHIC GLASS SCHEDULE 

A. Glass Type: Clear fully tempered float glass. 

1. Minimum Thickness: 6 mm. 
2. Safety glazing required. 

3.7 TEMPERED GLASS SCHEDULE 

A. Glass Type: Clear heat strengthened fully tempered float glass. 

1. Basis-of-Design Product: Guardian ClimaGuard. 
2. Minimum Thickness of Each Glass Ply: 6 mm. 
3. Safety glazing required. 

3.8 LAMINATED GLASS SCHEDULE 

A. Glass Type: Clear laminated glass with two plies of ultraclear fully tempered float glass. 

1. Basis-of-Design Product: Guardian ClimaGuard. 
2. Minimum Thickness of Each Glass Ply: 6 mm. 
3. Interlayer Thickness: 0.090 inch. 
4. Safety glazing required. 

3.9 INSULATING GLASS SCHEDULE 

A. Glass Type: Low-E-coated, tinted insulating glass. Laminated or Tempered where indicated in 
drawings. 

1. Basis-of-Design Product: Guardian SuperNeutral Low-E SNX 62/27. 
2. Overall Unit Thickness: 1 inch. 
3. Minimum Thickness of Each Glass Lite: 6 mm. 
4. Outdoor Lite: Tinted annealed float glass. 
5. Tint Color: Gray 
6. Interspace Content: Argon. 
7. Indoor Lite: Clear fully tempered float glass. 
8. Low-E Coating: Pyrolytic on third surface. 
9. Winter Nighttime U-Factor: 0.24 maximum. 
10. Summer Daytime U-Factor: 0.27maximum. 
11. Visible Light Transmittance: 31 percent minimum. 
12. Solar Heat Gain Coefficient0.24 maximum. 
13. Safety glazing required. 

3.10 MIRROR GLASS SCHEDULE 

1. UltraMirror heat strengthened fully tempered float glass  
 
 

END OF SECTION 088000 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fire-resistance-rated glazing. 

1.2 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. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of glass product; 12 inches square. 

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same 
designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data. 

B. Product Certificates: For each type of glass and glazing product, from manufacturer. 

1.5 QUALITY ASSURANCE 

1.6 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. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install fire-resistant glazing until spaces are enclosed 
and weathertight and temporary HVAC system is operating and maintaining ambient temperature 
conditions at occupancy levels during the remainder of the construction period. 
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1.8 WARRANTY 

A. Manufacturer's Special Warranty on Laminated Glass: 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: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glass: Obtain from single source from single manufacturer for each glass 
type. 

B. 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 impact loads 
(where applicable) without failure, including loss or glass breakage attributable to the following: 
defective manufacture, fabrication, or installation; deterioration of glazing materials; or other 
defects in construction. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 
and organization below unless more stringent requirements are indicated. Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual." 

B. Safety Glazing Labeling: Permanently mark glazing with certification label of the Safety Glazing 
Certification Council or another certification agency acceptable to authorities having jurisdiction. 
Label shall indicate manufacturer's name, type of glass, glass thickness, and safety glazing 
standard with which glass complies. 

2.4 GLASS PRODUCTS 

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to 
bubble, discolor, or lose physical and mechanical properties after fabrication and installation. 

1. Construction: Laminate glass with polyvinyl butyral interlayer unless fire-protection or fire-
resistance rating is based on another product. 

2. Interlayer Thickness: Provide thickness as needed to comply with requirements. 
3. Interlayer Color: Clear unless otherwise indicated. 
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2.5 FIRE-RESISTANCE-RATED GLAZING 

A. Fire-Resistance-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 
having jurisdiction, for fire-resistance ratings indicated, based on testing according to ASTM E119 
or UL 263. 

B. Fire-Resistance-Rated Glazing Labeling: Permanently mark fire-resistance-rated glazing with 
certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 
indicate manufacturer's name, test standard, that the glazing is approved for use in walls, and the 
fire-resistance rating in minutes. 

C. Laminated Glass with Intumescent Interlayers: Laminated glass made from multiple plies of 
uncoated, ultraclear float glass; with intumescent interlayers; and complying with 16 CFR 1201, 
Category II. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 
a. SAFTI FIRST Fire Rated Glazing Solutions.  
b. AGC Glass Company North America, Inc.  
c. Pilkington North America.  
d. Technical Glass Products.  

2.6 GLAZING ACCESSORIES 

A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks, 
and other glazing accessories that are compatible with glazing products and each other and are 
approved by testing agencies that listed and labeled fire-resistant glazing products with which 
products are used for applications and fire-protection ratings indicated. 

B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant 
complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and 
glass manufacturers' written instructions for selecting glazing sealants suitable for applications 
indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Dow Corning Corporation.  
b. GE Construction Sealants; Momentive Performance Materials Inc.  
c. Tremco Incorporated.  

2. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full 
range. 

C. 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. 
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2.7 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

2.8 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with 
manufacturing and installation tolerances, including those for size, squareness, and offsets at 
corners, and for compliance with minimum required face and edge clearances. 

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 fire side and protected side. Label or mark units as needed so 
that fire side and protected side are readily identifiable. Do not use materials that leave visible 
marks in the completed work. 

3.3 GLAZING, GENERAL 

A. Use methods approved by testing agencies that listed and labeled fire-resistant glazing products. 

B. 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. 

C. Protect glass edges from damage during handling and installation. Remove damaged glass from 
Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 
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F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches. 

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. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in 
glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications. 

I. 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. 

J. 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. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. Seal 
joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 

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. 
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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. 

D. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 
lites and glazing stops to maintain glass face clearances. Secure spacers or spacers and 
backings in place and in position to control depth of installed sealant relative to edge clearance 
for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial washaway 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. 

C. Remove and replace glass that is damaged during construction period. 

D. Wash glass on both exposed surfaces in each area of Project not more than four days before 
date scheduled for inspections that establish date of Substantial Completion. Wash glass as 
recommended in writing by glass manufacturer. 

3.8 FIRE-RESISTANCE-RATED GLAZING SCHEDULE 

A. Glass Type: 60- minute, 90-minuute and 120-minute fire-resistance-rated glazing with 450 deg F 
temperature-rise limitation; laminated glass with intumescent interlayers. Refer to drawings. 

END OF SECTION 088813 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 
2. Suspension systems for interior ceilings and soffits. 
3. Grid suspension systems for gypsum board ceilings. 

B. Related Requirements: 

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and 
exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. Horizontal Deflection: For composite wall assemblies, limited to 1/240 of the wall height based on 
horizontal loading of 5 lbf/sq. ft.. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C 645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A 653/A 653M, G60, hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Tracks: ASTM C 645. Use either conventional steel studs and tracks or embossed, 
high-strength steel studs and tracks. 

1. Steel Studs and Tracks: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 
1) ClarkDietrich.  
2) Jaimes Industries.  
3) SCAFCO Steel Stud Company.  

b. Minimum Base-Steel Thickness: As required by performance requirements for 
horizontal deflection. 

c. Depth: As indicated on Drawings. 
2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with surface 

deformations to stiffen the framing members so that they are structurally comparable to 
conventional ASTM C 645 steel studs and tracks. 
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a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 
1) ClarkDietrich.  
2) MarinoWARE.  
3) MBA Building Supplies.  
4) SCAFCO Steel Stud Company.  

b. Minimum Base-Steel Thickness: As required by horizontal deflection performance 
requirements 0.0190 inch. 

c. Depth: As indicated on Drawings. 

C. Slip-Type Head Joints: Where indicated, provide one of the following: 

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes applied 
to interior partition framing resulting from deflection of structure above; in thickness not less 
than indicated for studs and in width to accommodate depth of studs. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 
1) ClarkDietrich.  
2) MarinoWARE.  
3) MBA Building Supplies.  
4) SCAFCO Steel Stud Company.  

D. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich.  
b. Jaimes Industries.  
c. MarinoWARE.  
d. MRI Steel Framing, LLC.  
e. SCAFCO Steel Stud Company.  

2. Minimum Base-Steel Thickness: 0.0296 inch. 
3. Depth: 1-1/2 inches. 

E. Resilient Furring Channels: 1/2-inch- deep, steel sheet members designed to reduce sound 
transmission. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich.  
b. MarinoWARE.  
c. MRI Steel Framing, LLC.  
d. SCAFCO Steel Stud Company.  

2. Configuration: hat shaped. 

F. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch- wide 
flanges. 

1. Depth: 3/4 inch. 
2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum uncoated-

steel thickness of 0.0329 inch. 
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3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter 
wire, or double strand of 0.048-inch- diameter wire. 

G. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment 
flange of 7/8 inch, minimum uncoated-steel thickness of 0.0179 inch, and depth required to fit 
insulation thickness indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich.  
b. MarinoWARE.  
c. MRI Steel Framing, LLC.  
d. SCAFCO Steel Stud Company.  

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or 
double strand of 0.048-inch- diameter wire. 

B. Hanger Attachments to Concrete: 

1. Power-Actuated Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch and minimum 1/2-inch- wide flanges. 

1. Depth: 1-1/2 inches. 

E. Furring Channels (Furring Members): 

1. Cold-Rolled Channels: 0.0538-inch uncoated-steel thickness, with minimum 1/2-inch- wide 
flanges, 3/4 inch deep. 

2. Steel Studs and Tracks: ASTM C 645. 

a. Minimum Base-Steel Thickness: 0.0269 inch. 
b. Depth: As indicated on Drawings 1-5/8 inches 3-5/8 inches. 

3. Embossed, High-Strength Steel Studs and Tracks: ASTM C 645. 

a. Minimum Base-Steel Thickness: 0.0190 inch. 
b. Depth: 1-5/8 inches 3-5/8 inches. 

4. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep. 

a. Minimum Base-Steel Thickness: 0.0296 inch. 
5. Resilient Furring Channels: 1/2-inch- deep members designed to reduce sound 

transmission. 

a. Configuration: hat shaped. 

F. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

http://www.specagent.com/LookUp/?ulid=12037&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=12037&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457149862
http://www.specagent.com/LookUp/?uid=123457149864
http://www.specagent.com/LookUp/?uid=123457149861
http://www.specagent.com/LookUp/?uid=123457149865


 
SECTION 092216 

NON-STRUCTURAL METAL FRAMING 
 

092216 - 4 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Armstrong World Industries, Inc.  
b. USG Corporation.  

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

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

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building structure 
have been installed to receive hangers at spacing required to support the Work and that hangers 
will develop their full strength. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to 
framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing members. 
Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than spacings 
required by referenced installation standards for assembly types. 
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1. Single-Layer Application: As required by horizontal deflection performance requirements 
16 inches o.c. unless otherwise indicated. 

2. Tile Backing Panels: 16 inches o.c. unless otherwise indicated. 

B. Install studs so flanges within framing system point in same direction. 

C. Install tracks at floors and overhead supports. Extend framing full height to structural supports or 
substrates above suspended ceilings except where partitions are indicated to terminate at 
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs. 
a. Install two studs at each jamb unless otherwise indicated. 
b. Extend jamb studs through suspended ceilings and attach to underside of overhead 

structure. 
3. Other Framed Openings: Frame openings other than door openings the same as required 

for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 
a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-rated 

assembly indicated. 

D. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c. 

E. Z-Shaped Furring Members: 

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 
place with Z-shaped furring members spaced 24 inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall with 
concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners 
spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel. At interior corners, space second member no more 
than 12 inches from corner and cut insulation to fit. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 
inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Hangers: 48 inches o.c. 
2. Carrying Channels (Main Runners): 48 inches o.c. 
3. Furring Channels (Furring Members): 24 inches o.c. 
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B. Isolate suspension systems from building structure where they abut or are penetrated by building 
structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 

extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet  
measured lengthwise on each member that will receive finishes and transversely between parallel 
members that will receive finishes. 

END OF SECTION 



 
SECTION 092900 
GYPSUM BOARD 

 

092900 - 1 
 

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: Interior gypsum board. 

B. Related Requirements: 

1. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and 
suspension systems that support gypsum board panels. 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy 
surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

2.2 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C 1396/C 1396M. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation.  
b. Continental Building Products, LLC.  
c. Georgia-Pacific Gypsum LLC.  
d. National Gypsum Company.  
e. USG Corporation.  

2. Thickness: 5/8 inch 
3. Long Edges: Tapered and featured (rounded or beveled) for prefilling. 

B. Gypsum Board, Type X: ASTM C 1396/C 1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation.  
b. Continental Building Products, LLC.  
c. Georgia-Pacific Gypsum LLC.  
d. National Gypsum Company.  
e. USG Corporation.  

2. Thickness: 5/8 inch. 
3. Long Edges: Tapered and featured (rounded or beveled) for prefilling. 

C. Gypsum Ceiling Board: ASTM C 1396/C 1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation.  
b. Continental Building Products, LLC.  
c. Georgia-Pacific Gypsum LLC.  
d. National Gypsum Company.  
e. USG Corporation.  

2. Thickness: 5/8 inch 
3. Long Edges: Tapered. 

D. Impact-Resistant Gypsum Board: ASTM C 1396/C 1396M gypsum board, tested according to 
ASTM C 1629/C 1629M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation.  
b. Continental Building Products, LLC.  
c. Georgia-Pacific Gypsum LLC.  
d. National Gypsum Company.  
e. USG Corporation.  

2. Core: 5/8-inch, Type X. 
3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements. 
4. Indentation: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements. 
5. Soft-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements. 
6. Hard-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements 

according to test in Annex A1. 
7. Long Edges: Tapered. 
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8. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.3 TRIM ACCESSORIES 

A. Interior Trim: ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized-steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
c. L-Bead: L-shaped; exposed long flange receives joint compound. 
d. U-Bead: J-shaped; exposed short flange does not receive joint compound. 
e. Expansion (control) joint. 

2.4 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim 

flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 
3. Fill Coat: For second coat, use setting-type, sandable topping compound. 
4. Finish Coat: For third coat, use setting-type, sandable topping compound. 
5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound 

high-build interior coating product designed for application by airless sprayer and to be 
used instead of skim coat to produce Level 5 finish. 

D. Joint Compound for Tile Backing Panels: 

1. Cementitious Backer Units: As recommended by backer unit manufacturer. 

2.5 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C 1002 unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 
to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 
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C. Sound-Attenuation Blankets: 3 1/2”, ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance of 
the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

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

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 
not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, 
coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- 
to 3/8-inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. 
Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where 
edges of panels are exposed. Seal joints between edges and abutting structural surfaces with 
acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first. 
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I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 
2. Type X: Where required for fire-resistance-rated assembly. 
3. Ceiling Type: As indicated on Drawings. 
4. Impact-Resistant Type: As indicated on Drawings. 
5. Glass-Mat Interior Type: As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent 
possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with no 
end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 
framing members and offset face-layer joints one framing member, 16 inches minimum, 
from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically 
(parallel to framing) with joints of base layers located over stud or furring member and face-
layer joints offset at least one stud or furring member with base-layer joints unless 
otherwise indicated or required by fire-resistance-rated assembly. Stagger joints on 
opposite sides of partitions. 

3. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face 
layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with 
vertical joints offset at least one furring member. Locate edge joints of base layer over 
furring members. 

4. Fastening Methods: Fasten base layers with screws; fasten face layers with adhesive and 
supplementary fasteners. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners 
used for panels. Otherwise, attach trim according to manufacturer's written instructions. 

B. Control Joints: Install control joints according to ASTM C 840 and in specific locations approved 
by Architect for visual effect. 
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C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners. 
2. LC-Bead: Use at exposed panel edges. 
3. U-Bead: Use at exposed panel edges. 

3.5 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C 840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2: Panels that are substrate for tile. 
3. Level 4: At panel surfaces that will be exposed to view and receive a flat paint unless 

otherwise indicated. 
4. Level 4: At panel surfaces that will be exposed to view and receive a paint finish other than 

flat unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 
Painting." 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, construction, 
and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy 
surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093000 
TILE 

 
PART 1 GENERAL 
 
1.1 SUMMARY 
 

A. Section includes porcelain tile for floor and wall applications; using thin-set application 
method; thresholds at door openings; and accessories. 

B. Related Sections: 
 

1.2 REFERENCES 
 

A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for 
Installation of Ceramic Tile (Compendium of the following). 

B. ANSI A118.1 - Dry-Set Portland Cement Mortar (not published separately). 
C. ANSI A137.1 - Ceramic Tile. 
D. TCA (Tile Council of America) - Handbook for Ceramic Tile Installation. 
 

1.3 SUBMITTALS 
 

A. Division 1 - Submittal Procedures. 
B. Shop Drawings:  Indicate perimeter conditions, junctions with dissimilar materials, control 

and expansion joints, thresholds, ceramic accessories, and setting details. 
C. Product Data:  Submit instructions for using grouts and adhesives. 
D. Samples:  Submit tile and grout illustrating pattern, color variations, and grout joint size 

variations for selection by Architect. 
E. Manufacturer's Certificate:  Certify Products meet or exceed specified requirements. 
F. Threshold: Submit full profile sample, 6 inches long. 
 

1.4 CLOSEOUT SUBMITTALS 
 

A. Division 1 - Execution Requirements: Closeout procedures. 
B. Operation and Maintenance Data: Submit recommended cleaning methods, cleaning 

materials, stain removal methods, and polishes and waxes. 
 

1.5 QUALITY ASSURANCE 
 

A. Single Source Responsibility: 
 

1. Obtain each type and color tile material required from single source. 
2. Obtain setting and grouting materials from one manufacturer to ensure compatibility. 

 
B. Manufacturer Qualifications: 

 
1. Tile:  Minimum 5 years experience in manufacture of tile products. 
2. Setting Materials:  Minimum 5 years experience in manufacture of setting and grout 

materials specified. 
 
C. Installer Qualifications:  Specializing in tile work having minimum of 5 years successful 

documented experience with work comparable to that required for this Project. 
D. Conform to ANSI Standard Specifications for Ceramic Tile - A137.1. 
E. Conform to TCA Handbook for Ceramic Tile Installation, latest edition. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Comply with requirements of Division 1. 
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B. Deliver materials in manufacturer's unopened containers, fully identified with brand, name, 
type, and grade.  Comply with requirement in ANSI A137.1 for labeling sealed tile packages. 

C. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. Protect materials from contamination, dampness, freezing, or overheating in 
accordance with manufacturer's instructions. 

D. Broken, cracked, chipped, stained, or damaged tile will be rejected. 
E. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 
F. Store liquid latexes and adhesives in unopened containers and protected from freezing. 

1.7 ENVIRONMENTAL REQUIREMENTS 
 

A. Comply with requirements of referenced standards and recommendations of material 
manufacturers for environmental conditions before, during, and after installation. 

B. Do not begin installation until construction in spaces is complete and ambient temperature 
and humidity conditions are consistent with written standards and manufacturer’s written 
instructions. 

C. Ventilate spaces receiving tile in accordance with material manufacturers' instructions. 

1.8 WARRANTY 
 

A. Special Project Warranty:  Submit a written warranty, executed by the Installer and 
Manufacturer, agreeing to repair or replace tile that fails in materials or workmanship within 
the specified warranty period.  

 
1. Warranty Period: 2 years after date of Substantial Completion. 

 
B. Ensure materials are boxed and identified by manufacturer, type, and color. 

 
1.9 MAINTENANCE 

 
A. Submit maintenance data under provisions of Division 1. 
B. Include product recommendations for routine maintenance and stain-removal methods, as 

well as sealers, where recommended.  
C. Extra Materials: 

 
1. At completion of project, deliver to Owner extra stock of materials installed on 

project and that are packaged with protective covering for storage and identified with 
labels describing contents. 

 
a. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of 

amount installed for each type, composition, color, pattern, size and shape 
indicated. 

b. Store in location as directed by Owner. 
 

PART 2  PRODUCTS  

2.1 MANUFACTURERS 
 

A. Subject to compliance with requirements indicated herein, provide products by one of the 
listed manufacturers: 

 
1. Porcelain/Ceramic Tile:   

 
a. Daltile 
b. Substitutions in accordance with Division 1. 
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2.2      PRODUCTS - GENERAL 
 

A. ANSI Standard for Ceramic Tile:  Provide tile that complies with ANSI A137.1 "American 
National Standard Specifications for Ceramic Tile" for types, compositions, and grades of tile 
indicated. 

 
1. Furnish tile complying with "Standard Grade" requirements unless otherwise 

indicated. 
 

B. ANSI Standard for Tile Installation Materials:  Provide materials that comply with ANSI 
Standards referenced in “American National Standard Specifications for the Installation of 
Ceramic Tile with products and materials indicated for setting and grouting. 

C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for 
tile, grout, and other products requiring selection of colors, surface textures, patterns, and 
other appearance characteristics, provide specific products or materials complying with the 
following requirements: 

 
1. Refer to room finish schedule in plan set and provide color chart for selection made 

by Architect where colors are not indicated. 
 

D. Factory Blending:  For tile exhibiting color variations within the ranges selected during 
sample submittals, blend tile in factory and package accordingly so that tile units taken from 
one package show the same range in colors as those taken from other packages and match 
approved samples. 

TILE  

 
B. Floor Tile  

 
1. Composition:  Impervious Porcelain. 
2.         Edge:  Cushioned. 
3.         Finish:  Matte. 
4.  Pattern: Refer to Floor Pattern Plans 
5.         Color/Size:  2x2, Color/Pattern TBD from manufacturer standard selections 

 
 
    PTB- 1– 4x12 Bullnose  Base:     Daltile, Volume 1.0, 1.1 (Color TBD) w/ Schluter Cove-

Shaped Profile, DILEX-AHKA, Anodized Aluminum,  
 

Provide inside and outside Schluter corners at all areas where wall tile is shown. 
       

2.4 PERFORMANCE REQUIREMENTS 
 

C. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with 
the following values as determined by testing identical products per ASTM C 1028: 

 
1. Level Surfaces:  Minimum 0.6 Wet 
2. Stair Treads:  Minimum 0.6 Wet 
3. Ramp Surfaces:  Minimum 0.8 Wet 

 
2.5 THRESHOLDS 

 
A. Synthetic Stone Thresholds 
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1. Type:  Synthetic marble. 
2. Color:  To be selected. 
3. Finish:  Honed. 
4. Size: ½” by full width of frame opening. 
5. Edges:  Beveled one side when abutting other floor surfaces, and both sides when 

abutting other ceramic tile. 

2.6 MORTAR, GROUT, AND ADHESIVE MANUFACTURERS 
 

A. Acceptable Manufacturers:  Subject to compliance with requirements herein, provide 
products from one of the following manufacturers. 

 
1. Custom Building Products, Seal Beach, CA. 
2. Laticrete International, Inc., Bethany, CT 
3. Mapei Corporation, Deerfield, FL. 

 
B. Substitutions:  Under provisions of Division 1. 

 
2.7 MORTAR MATERIALS - THIN SET BEDS 

 
A. Latex-Portland Cement Mortar; Thin-Set (ANSI A118.4) 

 
1. Description:  Latex additive and redispersable polymers in dry-set portland cement 

tile-setting mortars designed to improve adhesion, reduce water absorption, and 
provide greater bond strength and resistance to shock and impact.   

 
a. Pre-packaged dry-mortar mix containing dry, redispersible, ethylene vinyl 

acetate additive to which only water must be added at jobsite.  Mix water 
according to mortar manufacturer’s directions. 

 
1) Acceptable Products:  
  

a) CustomCrete Latex Mortar Admix with site mixed Mortar 
or CreteMix Mortar by Custom Building Products. 

b) 4237 Latex Thin set Mortar Additive by Laticrete. 
c) Keracrete System consisting of KER 303 Latex mixed with 

1:1 sand/cement blend.by Mapei. 
 

b. Description:  Two component system; latex additive water emulsion which is 
added to portland cement mortar in place of water or replacing part of the 
water.  The dry-set mortar must be preblended and must be specified by the 
latex manufacturer for use with the particular latex additive.  Use amount of 
liquid latex as recommended by latex additive manufacturer. 

 
2) Acceptable Products: 

 
a) MasterBlend Thin-Set Mortar mixed with CustomFlex 

Ultra-Strength Thin-Set Additive by Custom Building 
Products. 

b) MasterBlend Thin-Set Mortar mixed with Acrylic Mortar 
Admix by Custom Building Products. 

c) VersaBond Bonding Mortar (Dry Polymer) by Custom 
Building Products. 

d) FlexBond Premium Flexible Bonding Mortar (Dry 
Polymer) by Custom Building Products. 
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e) 4237 Latex Thinset Mortar Additive mixed with 211 Crete 
Filler Powder by Laticrete. 

f) 3701 Mortar Admix mixed with premium floor and thin set by 
Laticrete. 

g) Keralastic System consisting of Keralastic polymer additive 
and Kerabond dry-set mortar by Mapei. 

h) Keraply System consisting of Keraply Acrylic Latex and 
Keraset Dry-Set Mortar. 

 
2.8 POLYMER MODIFIED GROUT (ANSI A118.7): 
 
 Grout Colors (Custom Building Products or equal): 

 
A. Unsanded Latex/Polymer Modified Tile Grout: 

 
1. Definition:  A factory prepared, mildew resistant, mixture of cement and other 

ingredients, including a redispersable, latex/polymer powder (to which only water is 
added at the jobsite) or a liquid latex admixture.  When added in a latex form it is 
added as a replacement for part or all of the mixing water.  These grouts are 
designed for installations in joints of 1/8” wide or less. 

 
a. Latex Additive:  Type as recommended by latex mortar manufacturer. 
b. Color: To be selected by Architect from manufacturer’s full range of color. 
 

1) Acceptable Products: 
 

a) Polyblend Non-Sanded Tile Grout by Custom Building 
Products. 

b) White Dry Tile Grout by Custom Building Products. 
c) 644 White Dry-Set Grout mixed with 17765 Grout Admix 

Plus by Laticrete. 
d) 1600 Series Tri-Poly Fortified Non Sanded Grout by 

Laticrete. 
e) KER 800 polymer-modified unsanded grout by Mapei. 

 
B. Sanded Latex/Polymer Modified Tile Grout: 

 
1. Description: A factory prepared, mildew resistant, sanded grout mixture consisting of 

portland cement, graded quartz and additives (to which only water is added at the 
jobsite) or a liquid latex admixture.  When added in a latex form it is added as a 
replacement for part or all of the mixing water.  These grouts are designed for 
installations in joints of 1/8” wide or greater. 

 
a. Latex Additive:  Type as recommended by latex mortar manufacturer. 
b. Color:  To be selected by Architect from manufacturer’s full range of color. 
 

1) Acceptable Products: 
 

a) Polyblend Sanded Tile Grout by Custom Building 
Products. 

b)  Satillo Grout Mix with Acrylic Mortar Admix 1:1 with water by 
Custom Building Products. 

c) 500 Series Sanded Grout Mixed with 1776 Grout Admix 
Plus by Laticrete. 

d) KER 200 polymer-modified sanded grout by Mapei. 
 



 
TILE 

093000 - 6 

2.9 ACCESSORIES 
 

A. Acceptable Manufacturers:  Subject to compliance with requirements herein, provide 
products from one of the following: 

 
1. Custom Building Products. 
2. Schluter Systems LP, Plattsburgh, NY. 

 
B. Joint Sealant:  Two component polyurethane sealant , ASTM C 920, Type M (self-leveling) 

for horizontal joints, Type II (non-sag) for vertical joints. 
 

1. Color:  Match grout. 
2. Ensure sealant is chemically compatible with tile, mortar, and grout. 
3. Ensure sealant can physically and chemically withstand environmental conditions 

normally expected at installation areas. 
 

C. Joint Backing:  Closed cell foam polyethylene. 
D. Prefabricated Sealant Joint: 

 
1. Prefabricated aluminum joint with two part, chemically curing non-sag polyurethane 

sealant. 
2. Size:  Height as required by tile by 8 foot lengths. 
3. Color: 

 
a. Aluminum: Clear anodized. 
b. Sealant:  To match grout. 

 
4. Acceptable Products: 

 
a. PolyBlend Ceramic Tile Caulk (Interior/Non-Traffic Areas) by Custom 

Building Products. 
 

E. Expansion and Control Joints for Thin- Set Applications:  Extruded aluminum profiles joined 
by a thermoplastic rubber insert, with integral perforated anchoring legs for setting the joint 
into the setting bed. 

 
1. Height:  As required to suit application. 
2. Color: As selected by Architect. 
3. Acceptable Products:  Subject to compliance with requirements herein, provide [one 

of] the following: 
 

a. Schlüter®-DILEX-KS 
b. Schlüter®-DILEX-BWB 
c. Schlüter®-DILEX-BWS 
d. Schlüter®-DILEX-BWA 
e. Schlüter®-DILEX-EP (mortar bed expansion joint) 

 
F. Edge and Transition Strips:  Solid brass, extruded aluminum, or roll-formed stainless steel edge 

strips, 1/8 inch (3.2 mm) wide at top edge; height as indicated; with integral perforated anchoring 
leg for setting the strip into the setting material. 

 
1. Height: As required to suit application. 
2. Finish: Mill-finished aluminum. 
3. Acceptable Products:  Subject to compliance with requirements, provide [one of] the 

following: 
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a. Schlüter®-SCHIENE-M 
b. Schlüter®-SCHIENE-A 
c. Schlüter®-SCHIENE-AE 
d. Schlüter®-SCHIENE-E 

 
G. Setting Buttons:  Plastic buttons of thickness required for joint size indicated to maintain 

uniform joint width. 

2.10 MISCELLANEOUS MATERIALS 
 

A. Temporary Protective Coating:  Provide product indicated below that is formulated to protect 
exposed surfaces of tile against adherence of mortar and grout, is compatible with tile and 
mortar/grout products, and is easily removable after grouting is completed without damaging 
grout or tile. 

B. Petroleum paraffin wax, fully refined, tasteless, odorless, containing at least 0.5 percent oil 
with a melting point of 120 degree F to 140 degree F per ASTM D 87. 

 
1. Grout release in form of manufacturer's standard proprietary liquid coating that is 

specially formulated and recommended for use as a temporary protective coating for 
tile. 

2.11 MIXING MORTAR AND GROUT 
 

A. Mix mortars and grouts in accordance with manufacturer’s instructions. 
 

PART 3 EXECUTION 

3.1 EXAMINATION 
 

A. Verify that areas to receive tile installed by thin bed method have wood float finish, are true 
within 1/4 inch in 10'-0" and are pitched to drains where required. 

B. Condition of Surfaces to Receive Tile: 
 

1. Remove coatings, including curing compounds and other substances that contain 
soap, wax, oil or silicone, that are incompatible with tile-setting materials.  Surface 
should be firm, dry, and clean from contaminants that can cause bonding problems. 

2. Grounds, anchors, plugs, hangers, bucks, electrical and mechanical work in or 
behind tile installed. 

 
C. Air Temperature and Surfaces in Rooms to Receive Flooring:  Between 60 degrees to 90 

degrees F unless otherwise recommended by manufacturers of materials being installed. 

3.2 PREPARATION 
 

A. Clean substrates. 
B. Wet down or wash dry, dusty surfaces and remove excess water immediately prior to 

application of tiles. 
C. Prepare surfaces in strict accordance with instructions of manufacturer whose setting 

materials or additives are being used. 
D. Acid Based Cleaners: Use not permitted. 
E. Scarify concrete substrates with blast track equipment if necessary to completely remove 

curing compounds or other substances that would interfere with proper bond of setting 
materials.  Clean and maintain substrate in condition required by setting material 
manufacturer. 

F. Do not seal substrate unless required by manufacturer. 
G. Prime substrate when required by manufacturer. 
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H. Blending:  For tile exhibiting color variations within the ranges selected during sample 
submittals, verify that tile has been blended in factory and packaged accordingly so that tile 
units taken from one package show the same range in 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. 

I. Field-Applied Temporary Protective Coating:  Where indicated under tile type or needed to 
prevent adhesion or staining of exposed tile surfaces by grout, protect exposed surfaces of 
tile against adherence of mortar and grout by precoating them with a continuous film of 
temporary protective coating indicated below, taking care not to coat unexposed tile 
surfaces: 

 
1. Petroleum paraffin wax, applied hot. 

 
3.3 INSTALLATION 

 
A. Tile Installation, General 

 
1. Install tile materials in accordance with ANSI A137.1, other referenced ANSI and 

TCA specifications, and TCA "Handbook for Ceramic Tile Installation", except for 
more stringent requirements of manufacturer or these Specifications. 

2. Cut and fit tile tight to protrusions and vertical interruptions and treat with a 
compatible sealant as specified in Section 07900 . Form corners and bases neatly. 

3. Work tile joints uniform in width, subject to variance in tolerance allowed in tile size.  
Make joint watertight, without voids, cracks, excess mortar, or grout. 

4. Joint Widths:  Install tile on floors with the following joint widths: 
 

a. Porcelain Tile:  1/4”. 
b. Match existing joint width where abutting existing doors. 

 
5. Prepare surface, fit, set, bond, grout and clean in accordance with applicable 

requirements of ANSI standards and Tile Council of America. 
 

B. Layout 
 

1. Lay out work [to pattern indicated] so that full tile or joint is centered on each wall 
and no tile of less than half width need be used. Do not interrupt pattern through 
openings.  Lay out tile to minimize cutting and to avoid tile less than half size. 

2. For heights stated in feet and inches, use courses of full tile to produce nearest 
attainable heights without cutting tile. 

3. No staggered joints will be permitted. 
4. Align joints in tile in both directions. 
5. Align joints between floor and base tile. 
6. Make joints between sheets of tile exactly same width as joints within sheet. 
7. File edges of cut tile smooth and even. 
8. Cut and fit tile at penetrations through tile.  Do not damage visible surfaces.  

Carefully grind edges of tile abutting built-in items.  Fit tile at outlets, piping and other 
penetrations so that plates, collars, or covers overlap tile. 

9. Extend tile work into recesses and under or behind equipment and fixtures, to form 
complete covering without interruptions, except as otherwise indicated.  Terminate 
work neatly at obstructions, edges and corners without disrupting pattern or joint 
alignments. 

10. Accurately form intersections and returns. 
11. Form internal angles coved and external angles bullnosed. 

 
C. Thin Set Method, Floors and Walls 

 
1. Apply mortar or adhesive with notched trowel using scraping motion to work material 
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into good contact with surface to be covered.  Maintain 90 percent coverage on back 
of tile and fully bed all corners. 

2. Apply only as much mortar or adhesive as can be covered within allowable windows 
as recommended by mortar or adhesive manufacturer or while surface is still tacky. 

3. When installing large tiles, ceramics or mosaics, trowel small quantity of mortar or 
adhesive onto back of each tile or sheet of tiles. 

4. Set tiles in place and rub or beat with small beating block. 
5. Beat or rap tile to ensure proper bond and also to level surface of tile. 
6. Align tile to show uniform joints and allow to set until firm. 
7. Clean excess mortar or adhesive from surface of tile with wet cheese cloth (not a 

sponge) while mortar is fresh. 
8. [Allow face mounted tile to set until firm before removing paper and before grouting.] 
9. Sound tile after setting.  Replace hollow sounding tiles. 

 
D. Grouting 

 
1. Allow tiles to set a minimum of 48 hours before grouting. 
2. If bonding materials are rapid setting, follow manufacturer’s recommendations. 
3. Install in accordance with grout manufacturer's recommendations and ANSI 

A108.10. 
4. Pack joints full and free before mortar takes initial set. 
5. Clean excess grout from surface with wet cheesecloth as work progresses.  Do not 

use hydrosponges. 
6. Cure after grouting by covering with kraft or construction paper for 72 hours. 
7. Install sealant in vertical wall joints at interior corners. 

 
E. Marble Threshold 

 
1. Provide thresholds at wall or framed openings to other building areas not receiving 

tile. 
2. Set one piece threshold in adhesive without voids, full width of door opening. 
3. Point threshold base flush with adjoining tile floors. 
4. Cope ends to fit door frame profile. 

 
F. Control Joints and Other Sealant Usage 

 
1. Install control joints where tile abuts retaining surfaces such as perimeter walls, 

curbs, columns, wall corners and directly over cold joints and control joints in 
structural surfaces conforming to architectural details. 

2. Install control joint in floors at spacings as indicated in TCA Installation Handbook, 
unless noted otherwise. 

3. Rake or cut control joints through setting bed to supporting slab or structure.  Keep 
joints free of mortar. 

4. Install in accordance with TCA Installation Handbook. 
5. Fill joints with self-leveling polyurethane sealant and backing material specified in 

this section. 
6. Fill joints around toilet fixtures with white silicone sanitary sealant.  Refer to Section 

07900. 
 

G. Expansion Joints: 
 

1. Keep expansion joints free of mortar and grout. 
2. Use manufacturer’s expansion joint flashing when covering expansion joints with 

waterproof or crack isolation membranes. 
3. Provide expansion joints directly over changes in material, over control and 

expansion joints in substrate, at juncture of floors and walls, at other restraining 
surfaces such as curbs, columns, bases, and wall corners, and where 
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recommended by TCA EJ171 Expansion Joint requirements. 
4. Install sealant in expansion joints. 
5. Provide sealant material at items penetrating tile work, unless otherwise indicated. 
6. Provide sealants and related materials in accordance with cited ANSI and TCA 

requirements. 

3.4 ADJUSTING 
 

A. Sound tile after setting.  Replace hollow sounding units. 
 

3.5 CLEANING 
 

A. Clean excess mortar from surface with water as work progresses.  Perform cleaning while 
mortar is fresh and before it hardens on surfaces. 

B. Sponge and wash tile diagonally across joints.  Polish with clean dry cloth 
C. Remove grout haze following recommendation of mortar additive manufacturer.  Do not use 

acids for cleaning. 
D. Remove temporary protective coating by method recommended by coating manufacturer 

that is acceptable to brick and grout manufacturer.  Trap and remove coating to prevent it 
from clogging drains. 

 
3.6 PROTECTION 

 
A. Prohibit traffic from floor finish for 72 hours after installation. 
B. Where temporary use of new floors is unavoidable, supply large, flat boards or plywood 

panels for walkways over kraft paper. 
C. Protect work so that it will be without any evidence of damage or use at time of acceptance. 

3.7 SCHEDULE 
 

A. Refer to Room Finish Schedule and Floor Plans in the drawing set. 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. Acoustical ceiling panels 
2. Exposed grid suspension system 
3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings 
4. Perimeter Trim 

1.2 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability 

2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire 
3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-

Dip Process 
4. ASTM C 635 Standard Specification for Metal Suspension Systems for Acoustical Tile and 

Lay-in Panel Ceilings 
5. ASTM C 636 Recommended Practice for Installation of Metal Ceiling Suspension Systems 

for Acoustical Tile and Lay-in Panels 
6. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on the Surface of 

Interior Coatings in an Environmental Chamber 
7. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials 
8. ASTM E 119 Standard Test Methods for Fire Tests of Building Construction and Material 

B. ASHRAE Standard 62.1-2004, Ventilation for Acceptable Indoor Air Quality 

C. NFPA 70 National Electrical Code 

D. ASCE 7 American Society of Civil Engineers, Minimum Design Loads for Buildings and Other 
Structures 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturer's technical data for each type of acoustical ceiling unit and 
suspension system required. 

B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long samples of 
exposed wall molding and suspension system, including main runner and 4 foot cross tees. 

C. Shop Drawings: Layout and details of acoustical ceilings show locations of items that are to be 
coordinated with, or supported by the ceilings. 

1.4 QUALITY ASSURANCE 

A. Single-Source Responsibility: Provide acoustical panel units and grid components by a single 
manufacturer. 
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1. Fire Performance Characteristics: Identify acoustical ceiling components with appropriate 
markings of applicable testing and inspecting organization. 

2. Surface Burning Characteristics: As follows, tested per ASTM E 84 and complying with 
ASTM E 1264 Classification. 

3. Fire Resistance: As follows tested per ASTM E119 and listed in the appropriate floor or 
roof design in the Underwriters Laboratories Fire Resistance Directory 

B. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or skew 
the planned fire sprinkler water distribution pattern through possibly delay or accelerate the 
activation of the sprinkler or fire detection systems by channeling heat from a fire either toward or 
away from the device. Designers and installers are advised to consult a fire protection engineer, 
NFPA 13, or their local codes for guidance where automatic fire detection and suppression 
systems are present. 

C. Coordination of Work: Coordinate acoustical ceiling work with installers of related work including, 
but not limited to building insulation, gypsum board, light fixtures, mechanical systems, electrical 
systems, and sprinklers. 

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, and 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 damaged units in any way. 

1.6 PROJECT CONDITIONS 

A. Space Enclosure: 

1. Standard Ceilings: Do not install interior ceilings until space is enclosed and weatherproof; 
wet work in place is completed and nominally dry; work above ceilings is complete; and 
ambient conditions of temperature and humidity are continuously maintained at values near 
those intended for final occupancy. Building areas to receive ceilings shall be free of 
construction dust and debris. 

2. HumiGuard Plus Ceilings: Building areas to receive ceilings shall be free of construction 
dust and debris. Products with HumiGuard Plus performance and hot dipped galvanized 
steel, aluminum or stainless steel suspension systems can be installed up to 120°F (49°C) 
and in spaces before the building is enclosed, where HVAC systems are cycled or not 
operating. Cannot be used in exterior applications where standing water is present or 
where moisture will come in direct contact with the ceiling. 

1.7 WARRANTY 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or 
replace panels that fail within the warranty period. Failures include, but are not limited to the 
following: 

1. Acoustical Panels: Sagging and warping 
2. Grid System: Rusting and manufacturer's defects 
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B. Warranty Period: 

1. Acoustical panels: Ten (10) years from date of substantial completion 
2. Suspension: Ten (10) years from date of substantial completion 
3. Ceiling System: Thirty (30) 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 the requirements of the Contract Documents. 

1.8 MAINTENANCE 

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described below that 
match products installed. Packaged with protective covering for storage and identified with 
appropriate labels. 

1. Acoustical Ceiling Units: Furnish quality of full-size units equal to 5.0 percent of amount 
installed. 

2. Exposed Suspension System Components: Furnish quantity of each exposed suspension 
component equal to 2.0 percent of amount installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Ceiling Panels: 

1. Armstrong World Industries, Inc. 
2. CertainTeed Corporation 
3. USG. 

B. Suspension Systems: 

1. Armstrong World Industries, Inc. 
2. Chicago Metallic 
3. USG. 

C. Perimeter Systems 

1. Armstrong World Industries, Inc. 
2. USG. 
3. Chicago Metallic 

2.2 ACOUSTICAL CEILING UNITS 

A. Acoustical Panels Type ATC-1 

1. Size:  2' x 2'  
2. Thickness: 3/4" 
3. Edge: Reveal. 
4.  Surface Color: White, fine text., ATC-1 (Armstrong ULTIMA 1941A or equal): 
5. NRC:  0.75 
6. Fire Resist: Class A 
7. Grid:  15/16” exposed tee grid, white. 
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B. Acoustic Panels: ATC-2  

 
1. Size: 2’ x 2’. 
2. Thickness: 5/8”. 
3. Edge: Square. 
4. Surface: Non-perforated vinyl, moisture resistant. 
5. Color:  White. 
6. Grid: 15/16” Aluminum 

 
C. Acoustic Panels:  ATC-3:  

 
1. MARS Climaplus High NRC Ceilings 
2. Size:  2' x 2'   
3. Thickness: 1" 
4. Edge: Reveal. 
5. Surface Color:  White, Fine, Smooth 
6. NRC:  0.95 
7. Fire Resist: Class A 
8. Grid:  15/16” exposed tee grid, white 

2.3 ALUMINUM CUSTOM TRIM - EXTRUDED 

A. Product/Manufacturer: Axiom Trim Channel: 12in Axiom Classic Curved Armstrong World 
Industries, Incorporated 

B. Commercial quality extruded aluminum alloy 6063 trim channel, factory finished in baked 
polyester paint. Commercial quality galvanized steel unfinished T-bar connection clips; 
galvanized steel splice plates. 

1. Color: Blizzard White 
2. Size: Refer to drawings. 
3. Recycle Content: Post-Consumer - 50% Pre-Consumer - 0% 
4. Acceptable Product: AXIOM Classic, 12in Axiom Classic Curved as manufactured by 

Armstrong World Industries 

C. Axiom Trim Channel: 

1. 12in Axiom Classic Curved 

2.4 METAL SUSPENSION SYSTEMS 

A. Components: 

1. Main beams and cross tees, base metal and end detail, fabricated from commercial quality 
hot dipped galvanized steel complying with ASTM A 653. Main beams and cross tees are 
double-web steel construction with type exposed flange design. Exposed surfaces 
chemically cleansed, capping prefinished galvanized steel in baked polyester paint. Main 
beams and cross tees shall have rotary stitching. 

a. Structural Classification: ASTM C 635 Heavy Duty duty 
b. Color: Blizzard White and match the actual color of the selected ceiling tile, unless 

noted otherwise. 
c. Sustainability: Environmetal Product Declaration (EPD), Health Product Declaration 

(HPD) 
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d. Acceptable Product: PRELUDE XL 15/16" Exposed Tee as manufactured by 
Armstrong World Industries 

B. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct 
Hung unless otherwise indicated. 

C. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress 
load of at least time three design load, but not less than 12 gauge. 

D. Edge Moldings and Trim: 

E. Accessories: 

1. 7902 - 15/16" Shadow Reveal Transition Molding 
2. 7904 - 15/16" Flush Act. to Drywall Transition Molding 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and 
painting has been completed and thoroughly dried out, unless expressly permitted by 
manufacturer's printed recommendations. (Exception: HumiGuard Max Ceilings) 

3.2 PREPARATION 

A. 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. Coordinate panel layout with mechanical and electrical fixtures. 

B. Coordination: Furnish layouts for preset inserts, clips, and other ceiling anchors whose installation 
is specified in other sections. 

1. Furnish concrete inserts and similar devices to other trades for installation well in advance 
of time needed for coordination of other work. 

3.3 INSTALLATION 

A. Follow manufacturer installation instructions. 

B. Install suspension system and panels in accordance with the manufacturer's instructions, and in 
compliance with ASTM C 636 and with the authorities having jurisdiction. 

C. Suspend main beam from overhead construction with hanger wires spaced 4-0 on center along 
the length of the main runner. Install hanger wires plumb and straight. 

D. Install wall moldings at intersection of suspended ceiling and vertical surfaces. Miter corners 
where wall moldings intersect or install corner caps. 

E. For reveal edge panels: Cut and reveal or rabbet edges of ceiling panels at border areas and 
vertical surfaces. 



 
SECTION 095100 

ACOUSTICAL CEILINGS 
 

095100 - 6 

F. Install acoustical panels in coordination with suspended system, with edges resting on flanges of 
main runner and cross tees. Cut and fit panels neatly against abutting surfaces. Support edges 
by wall moldings. 

3.4 ADJUSTING AND CLEANING 

A. Replace damaged and broken panels. 

B. 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 any ceiling products that cannot be successfully cleaned and or repaired. 
Replace with attic stock or new product to eliminate evidence of damage. 

END OF SECTION 
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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. Vinyl base. 
2. Vinyl molding accessories. 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, not less than 12 
inches long. 

C. Product Schedule: For resilient base and accessory products. 

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 for every 500 linear feet or fraction thereof, of each 
type, color, pattern, and size of resilient product installed. 

1.5 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
50 deg F or more than 90 deg F. 

1.7 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 
deg F or more than 95 deg F, in spaces to receive resilient products during the following periods: 
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1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. Install resilient products after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 VINYL BASE  

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 

1. Armstrong World Industries, Inc.  
2. Johnsonite; a Tarkett company.  
3. Roppe Corporation, USA.  
4. Nora by Interface 

B. Product Standard: ASTM F 1861, Type TV (vinyl, thermoplastic). 

1. Group: I (solid, homogeneous). 
2. Style and Location: 

a. Style B, Cove: Provide in areas with resilient floor coverings, new carpet areas, and 
as otherwise indicated in drawings. 

C. Minimum Thickness: 0.125 inch. 

D. Height: 4 ½” inches. 

E. Lengths: Coils in manufacturer's standard length. 

F. Outside Corners: Preformed. 

G. Inside Corners: Preformed. 

1. Colors and Patterns: TBD from manufacturer standard selections. 

2.2 INSTALLATION MATERIALS 

A. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated. 

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. 

http://www.specagent.com/LookUp/?ulid=7587&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=7587&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457061149
http://www.specagent.com/LookUp/?uid=123457061152
http://www.specagent.com/LookUp/?uid=123457061153
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products. 

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces according to 
ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives 

and that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed 
with installation only after substrate alkalinity falls within range on pH scale recommended 
by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. ft., and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas. 
a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 
installation only after substrates have a maximum 75 percent relative humidity level 
measurement. 

C. Do not install resilient products 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 products and installation 
materials into spaces where they will be installed. 

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous 
contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 
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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. 

H. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches in length. 

a. Form without producing discoloration (whitening) at bends. 
2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns not 

less than 3 inches in length. 

a. Miter or cope corners to minimize open joints. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that would 
otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum horizontal surfaces thoroughly. 
3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 
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SECTION 096519 
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 Vinyl Floor Tile (LVT). 
 

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. 
2. Show details of special patterns. 
 

C. Samples: Full-size units of each color, texture, and pattern of floor tile required. 
 

1. For heat-welding bead, manufacturer's standard-size Samples, but not less than 
long, of each color required. 

 
D. Product Schedule: For floor tile. Use same designations indicated on Drawings. 

 
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. 

 
1. Floor Tile: Furnish one box for every 20 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. 
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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 or more than 90 deg F. 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 or more than 95 deg F, 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 or more than 95 deg F. 

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 E 648 or NFPA 253 by a qualified testing agency. 
 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 
 

2.2 LUXURY VINYL TILE 
 
Manufacturers:  
 

1. Basis of Design: Patcraft 
 

a. Tile Standard:  
b. LVT – Patcraft 
c. Wearing Surface: 20 mil. wear layer 
d. Thickness: 0.2 inch. 
e. Size: 
f. Colors and Patterns: Colors to be selected during Construction. Pattern as shown 

on Floor Finish Plan. See drawings. 
 

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: Class A rated Adhesive as recommended by floor tile and adhesive 
manufacturers to suit floor tile and substrate conditions indicated. 

 

http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
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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. 

 
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 F 710. 
 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by 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 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. 
ft., and perform no fewer than three tests in each installation area and with test 
areas evenly spaced in installation areas. 

 
a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 
installation only after substrates have a maximum 75 percent relative humidity 
level measurement. 
 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; 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. 
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B. Lay out floor tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter. 

 
1. Lay tiles square with room axis or as indicated in finish plans. 

 
C. Match floor tiles for color and pattern by selecting tiles from cartons in the same 

sequence as manufactured and packaged, if so numbered. Discard broken, cracked, 
chipped, or deformed tiles. 

 
1. Lay tiles in direction as indicated on the finish plans. 
 

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 as recommended by the 
manufacturer and applied to the 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. Cover floor tile until Substantial Completion. 
 

END OF SECTION 
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SECTION 096813 
CARPET 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. Tufted carpet tile. 

 
1.3 SUBMITTALS 

 
A. Manufacturer's Data - Submit two (2) copies of manufacturer's specifications and 

installation instructions for carpet tile and related items specified.  Manufacturer shall also 
submit a Shop Drawings showing the extent of product, seam direction and accessories shall be 
submitted to Architect for approval prior to installation. Check pattern match, if any, for matching 
during installation and possible waste factors in ordering required amounts.  Should also 
indicate columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 
where cutouts are required.  Copy of approved shop drawings to be available on job site 
during installation. 

B. Floor schedule using same room designations indicated on drawings. 
C. Product Data:  Provide data on specified products, describing physical and performance 

characteristics, sizes, patterns, colors available, and method of installation. 
D. Verification Samples:  Submit samples illustrating color and pattern for each carpet 

material specified. 
E. Manufacturer’s Installation Instructions:  Indicate special procedures and perimeter 

conditions requiring special attention. 
F. Maintenance Data:  Include maintenance procedures, recommendations for maintenance 

materials and equipment, and suggested schedule for cleaning. 
G. Manufacturer’s Product Warranty. 

 
1.4 QUALITY ASSURANCE 

 
A. Manufacturer Qualifications 

 
1. Carpet manufacturer shall have no less than three years of production 

Manufacturer Qualifications 
2. Company specializing in manufacturing specified carpet with minimum 15 years 

documented experience. 
3. Upon request, manufacturer to provide representative to assist in project start-up 

and to inspect installation while in process and upon completion.  Representative 
will notify designated contact if any installation instructions are not followed. 

4. Single Source Responsibility:  Obtain each type of product from one source and 
by a single manufacturer. 
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B. Installer Qualifications 
 

1. Flooring contractor must be certified by the manufacturer prior to bid. 
2. Flooring contractor to be a specialty contractor normally engaged in this type of 

work and shall have prior experience in the installation of these types of 
materials. 

3. Flooring contractor possessing Contract for the product installation shall not sub-
contract the labor without written approval of the Project Manager. 

4. Flooring contractor will be responsible for proper product installation, including 
floor testing and preparation as specified by the manufacturer and JOB 
CONDITIONS herein. 

5. Flooring contractor to provide Owner a written installation warranty that 
guarantees the completed installation to be free from defects in materials and 
workmanship for a period of one year after job completion. 

 
1.5 PRODUCT DELIVERY AND STORAGE 

 
A. Deliver materials to the site in manufacturer’s original packaging listing manufacturer’s 

name, product name, identification number, and related information. 
B. Store in a dry location, between 65 degrees F and 90 degrees F and a relative humidity 

below 65%.  Protect from damage and soiling.  Stack carpet rolls horizontally on a flat 
surface, stacked no higher than two rolls. 

C. Make stored materials available for inspection by the Owner’s representative. 
D. Store materials in area of installation for minimum period of 48 hours prior to installation. 

 
1.6 PROJECT CONDITIONS 

 
A. Sub-floor preparation is to include all required work to prepare the existing floor for 

installation of the product as specified in this document and Manufacturer’s installation 
instructions. 

B. Please see Powerbond Cushion Installation & Floor Preparation Instructions for specific 
requirements for moisture vapor emission rate, ambient conditions, and other 
requirements. 

C. All material used in sub-floor preparation and repair shall be recommended by the carpet 
manufacturer and shall be chemically and physically compatible with the carpet system 
being bid. 

D. Maintain minimum 65 degrees F ambient temperature and 65% Relative Humidity for 72 
hours prior to, during, and 48 hours after installation. 

E. Do not install flooring until space is enclosed and weatherproof, wet-work in space is 
completed and nominally dry, work above ceilings is complete, and ambient temperature 
and humidity conditions are and will be continuously maintained at values near those 
indicated for final occupancy 

 
1.7 WARRANTY 

 
A. Warranty to be sole source responsibility of the Manufacturer.  Second source warranties 

and warranties that involve parties other than the carpet manufacturer are unacceptable. 
B. If the product fails to perform as warranted when properly installed and maintained, the 

affected area will be repaired or replaced at the discretion of the Manufacturer. 
C. Chair pads are not required, but are recommended for optimum textural performance.  

Absent the use of chair pads, more intensive maintenance will be required for areas in 
direct contact with chair caster traffic, and some degree of appearance change is to be 
expected.   
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D. Warranty shall not exclude carpet product installed on stairs provided it is properly 
installed and maintained. 

E. The non-prorated lifetime limited warranty shall specifically warrant against: 
 

1. Excessive Surface Wear:  More than 15% loss of pile fiber weight 
2. Excessive Static Electricity:  More than 3.0 kV per AATCC 134 
3. Resiliency Loss of the Backing:  More than 10% loss of backing resiliency 
4. Delamination 
5. Edge Ravel 
6. Zippering 
 

F. Tuft Bind warranty in lieu of edge ravel and zippering is not acceptable. 
 
PART 2  - PRODUCTS 
 
2.1 MANUFACTURER 
 

A. Subject to the minimum requirements listed above and below, provide carpeting as 
specified. 

 
1. Colors and patterns of carpet shall match samples. 

 
2.2 CARPET TILE 
 

A. Package Marking - Mark each carpet package according to style, color, pattern, dye lot, 
run number and quantity.  Within each continuous carpet area, install carpet from same 
dye lot and run. 

B. Carpet Construction Specification - All yarn and carpet shall be manufacturer's first 
quality and 100% recyclable. 

C. Carpet shall meet the following performance standards: 
 

1. Test reports for the following performance assurance testing to be submitted 
upon request. Submitted results shall represent average results for production 
goods of the referenced style. Requirements listed below must be met by all 
products. 

 
a. Flooring Radiant Panel: ASTM E-648 / NFPA 253: Class 1 (CRF: 0.45 

watts/sq cm or greater) 
b. Federal Flammability: CPSC FF 1-70:  Passes 
c. Smoke Density: ASTM E-662 / NFPA 258:  < 450 Flaming Mode 
d. Electrostatic Propensity: AATCC 134 (Step & Scuff):  3.0 kV or less 
e. Static Coefficient of Friction: ASTM C-1028:  Passes ADA Requirements 

for Accessible Routes (minimum 0.60) 
f. Delamination of Secondary Backing of Pile Floor Coverings: ASTM D-

3936:  No Delamination 
g. Lightfastness: AATCC 16E: 4 @ 60 hours yarn dyed 
h. TARR: Severe Traffic:  3.5 minimum, All other applications:  3.0 min. 
i. Moisture Barrier: Moisture Penetration by Impact @ 10 psi: No 

penetration of backing and seam after 10,000 impacts  
j. Air Flow Barrier: Air Permeability of Textile Fabrics: No Air Flow (0.0 cu. 

ft/min) through backing and seam 
k. Seam Integrity: Seam to remain intact after 50,000 cycles per Phillips 

Chair Test 
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2.3 PRODUCT SPECIFICATIONS – CPT 1 
 

A. Product  Patcraft 
B. Style Linear Tension 
C. Color To be chosen from selected Style, by Owner/Architect 
D. Stain and Soil Protection Ensure 
E. Fiber System Dynex SD® Nylon / Dynex® Nylon 
F. Gauge 5/64 
G. Stitches 10.0 per in. 
H. Construction Stratatec® Patterned Loop 
I. Pile Height  0.154 in  
J. Backing Structure Non-woven synthetic fiber 
K. Size 24”x24” 
L. Base Color Method 90% Solution Dyed / 10% Yard Dyed 
M. Installation Method As selected by Owner  

 
2.4 RELATED CARPET MATERIALS 
 

A. Leveling Compound - Latex type as recommended by carpet manufacturer and is 
compatible with carpet adhesive and curing/sealing compound on concrete. 

B. Releasable pressure sensitive type adhesive - Use the following as     recommended by 
the carpet manufacturer which will allow removal of carpet at any time without damage or 
adherence to carpet: N5000 low VOC (no solvents) carpet tile adhesive. 

C. Multi-purpose Adhesive - Provide the following adhesive as recommended by carpet 
manufacturer for direct glue-down of carpet on steps. 

D. Carpet Edge Guard, Nonmetallic - Extruded or molded heavy duty vinyl or rubber carpet 
edge guard of size and profile indicated and with minimum 2 inch wide anchorage flange; 
colors selected by architect/designer from among standard colors available within the 
industry. 

E. Miscellaneous Materials - As recommended by manufacturer of carpet, cushion and other 
carpeting products and selected by Trade Contractor to meet project circumstance and 
requirements. 

 
PART 3  - EXECUTION 
 
3.1 PRE-INSTALLATION REQUIREMENTS AND PREPARATORY WORK 
 

A. The Trade Contractor shall measure carefully and check all dimensions and other 
conditions in the field to insure proper fit in the areas designated.  Trade Contractor shall 
be totally responsible for the accuracy of his measurements on total yardage 
requirements, individual floor yardage requirements and dye lot yardage requirements.  
No request for carpet or installation extras from the owner will be considered due to 
measurement or takeoff errors by the Trade Contractor.  The Trade Contractor shall 
confirm total yardage required, including 3% attic stock along with bid. 

B. The Trade Contractor shall coordinate all installation activities with the Construction 
Manager. 

C. Removal of carpet to be replaced (if applicable) should be handled according to 
preapproved plan for reuse and/or recycling.  See carpet reclamation specification.  

D. Sequence carpeting with other work so as to minimize possibility of damage and soiling 
of carpet during remainder of construction period.  Carpet installation must not 
commence until painting and finishing work is complete and ceiling and other overhead 
work has been tested, approved and completed, unless specifically approved by owner's 
Project Manager, in writing. 

E. Trade Contractor and manufacturer's representative must examine substrates for 
conditions over which carpeting is to be installed. 
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1. New concrete shall be allowed to cure for ninety (90) days before carpet 

installation. 
2. Trade Contractor shall perform moisture content testing as required in 

manufacturer's instructions to ensure pH readings of no more than 9.  Moisture 
transmission of 5.5 pounds per sqm per 24 hours is acceptable.  If values exceed 
this level manufacturer's recommendations must be followed for moisture 
transmission mitigation. Do not proceed until unsatisfactory conditions are 
corrected. 

3. Cracks 1/16 inch or more, holes, unevenness and roughness must be filled, 
leveled and made smooth with a compatible latex floor patching compound.  
Prior to filling, the floor must be swept clean of all loose granular debris.  After 
filling, allow filler to dry.  Then damp mop the floor with warm water and allow to 
dry.  Vacuum after mopping, to ensure all lose granular debris is removed and 
provide a proper substrate to install carpet. 

 
F. All surfaces to receive carpet shall be clean and dry, and in a condition satisfactory to the Trade 

Contractor.  Trade Contractor shall notify Construction Manager in writing of any conditions which 
will prevent him from producing satisfactory finish work after above specified preparatory work is 
completed. 

G. Trade Contractor shall vacuum floors again immediately before installation of carpeting. 
H. Confirm compatibility of adhesive with curing compounds on concrete floors.  
I. Environmental Conditions - Areas to be carpeted must be pre-heated at a minimum of 

68º F. for 72 hours prior to installation with the relative humidity not more than 65%.  A 
minimum temperature of 50º F. shall be maintained thereafter.  Carpet and adhesive 
must be stored at a minimum temperature of 68º F. for 72 hours prior to installation. 

J. Once the Trade Contractor commences installation work under this contract, it shall be 
assumed that the condition of the floor has been accepted and any repairs or further 
corrections in the floor surface shall become the responsibility of the Trade Contractor. 

 
3.2 INSTALLATION 
 

A. General 
 

1. Comply with manufacturer's instructions and recommendations for uniformity of 
direction of carpet installation. 

2. Install carpet under open-bottom obstructions and under removable flanges and 
furnishings, and into alcoves and closets of each space. 

3. Provide cut outs where required.  Conceal cut edges with protective edge guards 
or overlapping flanges. 

4. Run carpet under open-bottom items such as heating convectors and install tight against 
walls, columns and cabinets so that the entire floor area is covered with carpet.  Cover 
over all floor type door closures. 

5. Install edging guard at all openings and doors wherever carpet terminates, 
unless indicated otherwise.  Prior to installation, report to the Construction 
Manager all other obstructions which may occur. 

6. Cutting shall be done in accordance with the manufacturer's recommendation, using 
the tools designed for the carpet being installed.  Scraps shall be retained or disposed 
of per the manufacturer’s environmental program. 

7. Edges shall be butted together with the proper pressure to produce the tightest joint 
possible without distortion. 

8. All carpet shall be installed with pile-lay in the same direction except when directed to use 
a quarter turned method as specified in the drawings. 

9. Use leveling compound where necessary.  Any floor filling or leveling shall have a 
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minimum of 4'0" of feather. 
10. Expansion joints - Do not bridge building expansion joints with continuous   carpeting.  

Provide for movements. 
 

B. Installation 
 

1. Install carpet according to carpet manufacturer's printed instructions. 
2. Measuring - Divide the room into four quadrants and snap a chalk line.  Make 

sure quadrants meet at right angles (offset the center line, if necessary, to ensure 
that perimeter tiles will be cut no less than half size (9 inches). 

3. Apply environmentally approved adhesive as per instructions in the area to be 
carpeted first. 

4. Note carefully if the product is designed to be installed "quarter turned" only.  
Arrows should point in the same direction every other tile and diagonally.  Arrows 
on alternating tiles should be turned 90º in either direction, consistently. 

5. Begin installing by laying an anchor row of tiles on one side of the center chalk 
line.  Ensure straight lines and square corners.  Repeat anchor rows in each 
quadrant, extending out from center.  Fill in each quadrant with tiles using a stair 
step technique. 

6. Tip individual tiles into place to avoid catching pile in the joint.  Frequently check 
tile joints for proper alignment and firm abutment.  

7. Although tiles are nominally 24 inches by 24 inches square, there will be slight 
gain due to joints.  To check, measure 10 installed tiles from edge to edge, 
spanning 10 joints.  This measurement should be no greater than 240 and 1/8 
inches for tufted product. If more gain is measured, tiles are not butted tightly 
enough.  Reposition and check again.  Use this method to continually check for 
excessive gain.  See manufacturer's instructions for 24" x 24" modular tiles. 

8. Fixtures, architectural elements, and perimeters will require tile cutting.  Cut tiles 
from the back.  Secure cut or partial tiles with adhesive. 

9. Electrical floor outlets are usually wired after tile installation. Install tile over 
electrical boxes and mark locations with a piece of tape.  Tiles can be lifted for 
cut-outs later. 

10. Center trench headers directly under a full tile row. 
11. In open perimeter designs, use a fixed reducer strip to secure the tile area.   
12. Compatible edge trim and nosing products may also be required. 

 
3.3 CLEANING AND PROTECTION 
 

A. On completion of the installation in each area, all dirt, carpet scraps, etc., must be 
removed from the surface of the carpet.  Any soiling sports or excessive adhesive on the 
carpet shall be removed with the proper spot remover.  (See Section 1.3.7) 

B. Construction traffic other than as may be required to fit up specific carpeted area will not 
be allowed to traverse the completed work. 

C. Remove debris, and sort pieces to be saved from scraps to be redirected and recycled. 
D. Protect carpeting against damage during construction.  Cover with 6-mil thick 

polyethylene covering with taped joints during the construction period, wherever 
protection is required, so that carpet will be without any indication of deterioration, wear, 
or damage at the time of acceptance.  Damaged carpeting will be rejected and recycled.  
As the carpet is laid, remove all trimmings, excess pieces of carpet and laying materials. 

E. At the completion of the work and when directed by the Construction Manager, vacuum 
carpet using commercial dual motor vacuum of type recommended by carpet 
manufacturer. Remove spots and replace carpet where spots cannot be removed.  
Remove rejected carpeting and replace with new carpeting.  Remove any protruding 
yarns with shears or sharp scissors. 
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3.4 INSPECTION 
 

A. Preliminary Acceptance - Upon completion of the carpet installation of each floor, it shall 
be inspected by Owner, the Construction Manager and Trade Contractor. 

B. Upon completion of the installation, verify that work is complete, properly installed and 
acceptable.  Remove and replace all work not found acceptable to the owner at the 
installer's expense. 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following interior 
substrates: 

1. Concrete. 
2. Clay masonry. 
3. Concrete masonry units (CMUs). 
4. Steel and iron. 
5. Galvanized metal. 
6. Gypsum board. 

B. Related Requirements: 

1. Section 051200 "Structural Steel Framing" for shop priming structural steel. 
2. Section 055000 "Metal Fabrications" for shop priming metal fabrications. 

1.3 DEFINITIONS 

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, in 
accordance with ASTM D523. 

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, in 
accordance with ASTM D523. 

C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, in accordance 
with ASTM D523. 

D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, in 
accordance with ASTM D523. 

E. MPI Gloss Level 5: 35 to 70 units at 60 degrees, in accordance with ASTM D523. 

F. MPI Gloss Level 6: 70 to 85 units at 60 degrees, in accordance with ASTM D523. 

G. MPI Gloss Level 7: More than 85 units at 60 degrees, in accordance with ASTM D523. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 
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1. Include Printout of current "MPI Approved Products List" for each product category 
specified, with the proposed product highlighted. 

2. Indicate VOC content. 

B. Samples for Initial Selection: For each type of topcoat product. 

C. Product List: Cross-reference to paint system and locations of application areas. Use same 
designations indicated on Drawings and in schedules. Include color designations. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Paint: 5 percent, but not less than 1 gal. of each material and color applied. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F 
above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-Williams 
products as designated in the Finish Schedule or comparable products by one of the following: 

1. Behr Process Corporation. 
2. Benjamin Moore Company. 
3. PPG Paints  

B. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to products listed in the Finish Schedule for the paint 
category indicated. 
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2.2 PAINT, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

B. Colors: As selected by Architect from manufacturer's full range. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials. 
Contractor will be notified in advance and may be present when samples are taken. If paint 
materials have already been delivered to Project site, samples may be taken at Project 
site. Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying paints if test results show materials being 

used do not comply with product requirements. Contractor shall remove noncomplying 
paint materials from Project site, pay for testing, and repaint surfaces painted with rejected 
materials. Contractor will be required to remove rejected materials from previously painted 
surfaces if, on repainting with complying materials, the two paints are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as 
follows: 

1. Concrete: 12 percent. 
2. Masonry (Clay and CMUs): 12 percent. 
3. Gypsum Board: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes 
and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted. If removal is impractical or impossible because of size or weight of item, provide 
surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted 
in manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 
or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 
instructions. 

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods 
recommended in writing by paint manufacturer. 

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

3.3 APPLICATION 

A. Apply paints in accordance with manufacturer's written instructions and to recommendations in 
"MPI Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, identification, 
performance rating, or nomenclature plates. 

5. Primers specified in painting schedule may be omitted on items that are factory primed or 
factory finished if acceptable to topcoat manufacturers. 
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B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same 
material are to be applied. Tint undercoats to match color of topcoat, but provide sufficient 
difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has 
a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in equipment rooms: 
a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Pipe hangers and supports. 
d. Metal conduit. 
 

2. Paint the following work where exposed in occupied spaces: 
a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Pipe hangers and supports. 
d. Metal conduit. 
 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets 
that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting 
agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written instructions, Contractor shall pay for testing and apply additional 
coats as needed to provide dry film thickness that complies with paint manufacturer's 
written instructions. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave 
in an undamaged condition. 
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D. At completion of construction activities of other trades, touch up and restore damaged or defaced 
painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Latex System: 
a. Prime Coat: Latex, interior, matching topcoat. 

1) Sherwin-Williams: Loxon Concrete and Masonry Primer, A24 Series (5.3 – 
8.0 mil wet, 2.1-3.2 mil dry) 

b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior (MPI Gloss Level 2). 

1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Eg-shel, B20 Series 
(4 mil wet, 1.7 mil dry) 

 
2. High-Performance Architectural Latex System: 

a. Prime Coat: Primer, alkali resistant, water based. 
1) Sherwin-Williams: Loxon Concrete and Masonry Primer, A24 Series (5.3 – 

8.0 mil wet, 2.1-3.2 mil dry) 
b. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2). 

1) Sherwin-Williams: Pro Industrial Pre Catalyzed Waterbased Epoxy Eg-shel, 
K45 Series 

B. CMU Substrates: 

1. Latex System: 

a. Block Filler: Block filler, latex, interior/exterior. 
1) Sherwin-Williams: PrepRite Block Filler, B25 Series (16 mil wet, 7.7 mil dry) 

b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior (MPI Gloss Level 2). 

1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Eg-shel, B20 Series 
(4 mil wet, 1.7 mil dry) 
 

2. High-Performance Architectural Latex System: 

a. Prime Coat: Primer, alkali resistant, water based. 
1) Sherwin-Williams: PrepRite Block Filler, B25 Series (16 mil wet, 7.7 mil dry) 

b. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat. 
c. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2). 

1) Sherwin-Williams: Pro Industrial Pre Catalyzed Waterbased Epoxy Eg-shel, 
K45 Series 

 

C. Steel Substrates: 

1. Latex over Shop-Applied Quick-Drying Shop Primer System: 

a. Prime Coat: Primer, rust inhibitive, metal. 
1) Sherwin-Williams: Pro Industrial Pro Cryl Universal Primer, B66 Series (5-10 

mil wet, 1.8-3.6 mil dry) 
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b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior (MPI Gloss Level 2). 

1) Sherwin-Williams: Pro Industrial Acrylic Eg-Shel, B66 Series (6-12 mil wet, 
2.1-4.2 mil dry) 
 

2. Acrylic Dry-Fall System: 
a. Prime Coat: Primer, quick dry. 

1) Sherwin-Williams: Waterborne Acrylic Dryfall, B42 Series (6-9 mil wet, 1.5-
2.3 mil dry) 

b. Topcoat: Dry fall, flat. 
1) Sherwin-Williams: Waterborne Acrylic Dryfall, B42 Series (6-9 mil wet, 1.5-

2.3 mil dry) 

D. Galvanized-Metal Substrates: 

1. Latex System: 
a. Prime Coat: Primer, galvanized, cementitious. 

1) Sherwin-Williams: Pro Industrial Pro Cryl Universal Primer, B66 Series (5-10 
mil wet, 1.8-3.6 mil dry) 

b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior (MPI Gloss Level 2). 

1) Sherwin-Williams: Pro Industrial Acrylic Eg-Shel, B66 Series (6-12 mil wet, 
2.1-4.2 mil dry) 

E. Gypsum Board Substrates: 

1. Latex over Latex Sealer System: 
a. Prime Coat: Primer sealer, latex, interior. 

1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Primer, B28 Series (4 
mil wet, 1.0 mil dry) 

b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior (MPI Gloss Level 2). 

1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Eg-shel, B20 Series 
(4 mil wet, 1.7 mil dry) 

END OF SECTION 099123 
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SECTION 101100 - VISUAL DISPLAY UNITS 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Section Includes: 

1. Glass Marker Walls 
2. Porcelain Enamel Steel Markerboards 
3. Tack boards and strips 
4. Chalkboard  

1.2 REFERENCED STANDARDS 

A. American Society for Testing Materials 

1. ASTM B221Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 
Rods, Wires, Profiles and Tubes. 

2. ANSI Z97.1 Safety Glazing Materials Used in Buildings – Safety Performance 
Specifications and Methods of Test 

3. ASTM E84 Standard Test Method for Surface Burning Characteristics for Building 
Materials 

4. ASTM B221 Standard Specification for Aluminum and Aluminum Alloy Extruded Bars, 
Rods, Wires, Profiles and Tubes 

B. Porcelain Enamel Institute 

1. PEI-1002 Manual and Performance Specifications for Porcelain Enamel Writing Surfaces 

1.3 SUBMITTALS 

A. Shop Drawings: Provide shop drawings for each visual display board required. 

B. Product Data: Provide technical data for materials specified. Include Material Safety Data Sheets, 
when applicable. 

C. Samples and color charts: Provide Manufacturer's color charts and composition samples of face, 
core, backing and trim to illustrate finish, color and texture, where required. 

D. Manufacturer’s Instructions: Provide Manufacturer’s installation and cleaning instructions. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: 

1. Manufacturer shall be a firm engaged in the manufacture of visual display boards in the 
United States. 
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2. Manufacturer shall have a minimum of 5 years’ experience in the manufacture of visual 
display boards. 

B. Regulatory Requirements: Conforms to applicable code for flame/smoke rating in tackboards in 
accordance with ASTM E84. 

C. Operation and Maintenance: Include data on regular cleaning, stain removal, and precautions. 

1.5 PROJECT CONDITIONS 

A. Field measure prior to preparation of shop drawings and fabrication to ensure proper fit. 

B. Comply with manufacturer’s recommendations for acclimatizing area for interior moisture and 
temperature to approximate normal occupied conditions. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Schedule delivery of visual display boards with spaces sufficiently complete so that visual display 
boards can be installed upon delivery. 

B. Store products in manufacturer’s unopened packaging until ready for installation. 

C. Store materials protected from exposure to harmful weather conditions and at temperatures and 
humidity conditions recommended by manufacturer. 

1.7 WARRANTY 

A. Submit a “Life of the Building” warranty, stating that under normal usage and maintenance, and 
when installed in accordance with manufacturer’s instructions and recommendations, porcelain 
enamel steel markerboard writing surfaces are guaranteed for the Life of the Building. Guarantee 
covers replacement of defective boards but does not include cost of removal or reinstallation. 

B. Submit a standard warranty, stating that when installed in accordance with manufacturer’s 
instructions and recommendations, tackboards are guaranteed for one year against defects in 
materials and workmanship. Guarantee does not cover normal wear and tear, improper handling, 
any misuse, or any defects caused by vandalism or subsequent abuse. Guarantee covers 
replacement of defective material but does not include cost of removal or reinstallation. 

C. Submit a standard warranty, stating that under normal usage and maintenance, and when 
installed in accordance with manufacturer's instructions and recommendations, Manufacturer 
glass marker wall writing surfaces are guaranteed for 10 years. Guarantee covers replacement 
of defective boards but does not include cost of removal or reinstallation. 

D. Writing Surface Warranty Period: 10 years commencing on Date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Claridge Products and Equipment, Inc. 
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B. Koraseal 
C. Magnatag Visible Systems 
D. PolyVision Corporation 

2.2 MATERIALS 

A. Glass Magnetic Marker Walls (Magnetic Dry Erase Whiteboard by Claridge is basis of design) 

1. Glass: ¼-inch thick tempered, low-iron, extra clear, safety writing glass with polished edges 
2. Glass Marker Wall writing surface: Smooth finish for use with wet or dry-erase markers 
3. Glass Sizes: Refer to drawings. 
4. Glass Color: Calm White  
5. Backing: Glass Marker Walls have steel backing permanently adhered to the back of the 

glass providing a surface that accepts rare earth magnets 
6. Separator: Vinyl t-mold cushions and protects glass edges at butt joints. T-mold is approx. 

1-1/4” wide at base. 
7. Writing Surface Face Sheet – Manufactured in accordance with Porcelain Enamel 

Institute’s specification. 
8. Shall be enameling grade cold rolled steel. 
9. Enameling grade steel shall be coated with LCS3 Porcelain Enamel 
10. 3-Coat process shall include: 

a. Bottom Ground Coat – 1.5 to 2.2 mils 
b. Top Ground Coat – 2.0 to 2.8 mils 
c. Top Cover (Color) Coat – 3.0 to 4.0 mils 

 
11. Firing Temperature: Enamel shall be fired at lowest possible temperatures to reduce steel 

and porcelain stresses and achieve superior enamel and hardness. 
12. Color: As selected by architect from manufacturer’s standards.  
13. Locate in each classroom where indicated. Refer to drawings for size and location. 

 
B. Fixed Markerboard Panel Make-Up (Claridge Evolve is basis of design) 

 
1. Face Sheet: LCS3 porcelain enamel steel Markerboard 
2. Core Material: 7/16” Medium Density Fiberboard 
3. Backing: Moisture Barrier Back 
4. Size: Refer to drawings 
5. Color: LCS3 No. 100 Low Gloss 
6. Snap-in Accessory Tray, approx. 2” wide, furnished with each fixed markerboard 
7. Claridge Extruded Aluminum Trim and Adhesive 

 
C. Fixed Chalkboard Panel Make-Up (Claridge Evolve is basis of design) 

 
1. Face Sheet: LCS3 porcelain enamel steel Chalkboard 
2. Core Material: 7/16” Medium Density Fiberboard 
3. Backing: Moisture Barrier Back 
4. Size: Refer to drawings 
5. Color: As selected from manufacturers standards 
6. Snap-in Accessory Tray, approx. 2” wide, furnished with each fixed markerboard 
7. Claridge Extruded Aluminum Trim and Adhesive 

D. MWG - Marker Wall Trim  

1. Perimeter trim for top and bottom of glass walls is slotted every 8” for easy installation 
2. Length: Refer to drawings. 
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3. Finish: Satin anodize finish is standard; powder coat paint optional 
4. Marker Wall Adhesive 
5. F-38 or 16A Adhesive (wall board or construction adhesive) required for mounting glass 

panels to wall 
6. Glass Mounting Clips  
7. 1136 Slotted clips – 1” wide (one clip required for every 6”) 
8. Finish: Satin anodize finish is standard; powder coat paint optional 

E. Glass Marker Wall Accessories 

1. Marker/Accessory Tray 
a. MGM-MC1 Marker Caddy 3-1/2” x 3-1/8” x 1-3/4” for holding markers and/or eraser, 

eraser cloth. Integrated rare earth magnets 
b. Standard continuous solid blade type aluminum tray with ribbed section and injection 

molded end closures at bottom of each markerboard or chalkboard. 

2.3 TACKBOARDS 

A. Materials for Tackboards (Claridge Evolve is basis of design) 

1. Claridge Cork: Composed of 1/4” thick self-healing, burlap backed cork laminated to a 1/4" 
hardboard backing. 

2. Fabrics: Select from pre-approved Guilford, Carnegie and Maharam fabrics. 
3. Tack Surface: Fabric 
4. Size: Refer to drawings. 
5. Color: from manufacturer’s standard colors. 
6. Trim: To match marker and chalk boards. 

2.4 FABRICATION 

A. Shop assembly: Specify factory assembled. 

PART 3 - EXECUTION 

3.1 PROJECT CONDITIONS 

A. Verify before installation that interior moisture and temperature approximate normal occupied 
conditions. 

B. Verify that wall surfaces are prepared and ready to receive panels. 

3.2 INSTALLATION 

A. Deliver factory built units completely assembled and of dimensions shown in details and in 
accordance with manufacturers shop drawings as approved by the architect. 

B. Deliver in accordance with manufacturer’s shop drawings as approved by the architect. 

C. Follow manufacturer’s instructions for storage and handling of units before installation. 
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D. Do not install on damp walls or in damp and humid weather without heat in the building. 

E. Install level and plumb, keeping perimeter trim straight in accordance with manufacturer’s 
recommendations. 

3.3 ADJUST AND CLEAN 

A. Verify that all accessories are installed as required for each unit. 

B. At completion of work, clean surfaces and trim in accordance with manufacturer’s 
recommendations, leaving all materials ready for use. 

END OF SECTION 101100 
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SECTION 101400 
SIGNAGE 

 
PART 1  - GENERAL 

 
1.1 SUMMARY 

 
A. This Section includes the following: 

 
1. Dimensional characters. 
2. Panel signs. 
 

1.2 DEFINITIONS 
 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers 
Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for 
Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines." 

 
1.3 SUBMITTALS 

 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  Show fabrication and installation details for signs. 

 
1. Show sign mounting heights, locations of supplementary supports, and 

accessories. 
2. Provide message list, typestyles, graphic elements, including tactile characters 

and Braille, and layout for each sign. 
 

C. Samples:  Provide 1 sample of signage for each color/material selected. 
 

1.4 QUALITY ASSURANCE 
 

A. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility 
Guidelines and ICC/ANSI A117.1. 

 
PART 2  - PRODUCTS 

 
2.1  INTERIOR SIGNS 

 
A. Manufacturers:   

 
1. APCO Graphics. 
2. ASI Sign Systems. 
3. Inersign Corporation. 
4. Dixie Graphics. 
5. Mills Manufacturing. 
6. Kroy Sign Systems. 
7. Substitutions: Submit product data for approval under Provisions of Division 1. 

 
2.2 INTERIOR ROOM SIGNS (REFER TO FINISH SCHEDULE) 

 
A. Raised letter signs:  Used for room identification. 

 
1. Base material:  1/8” thick backplate, solid color, acrylic plastic. 
2. Characters:  Contrasting color of background, cut letters applied to top surface.  Unless 

noted otherwise on plan - 1” high numbers, ¾” high room names, ¾” high removable 
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teacher name tag.  Computer generated with precise edges and form. 
3. Edges:  Radiused. 
4. Character Font:  Helvetica complying with Michigan Barrier Free. 
5. Braille:  Grade II Braille applied by the Raster TM method or engraved into the sign. 

 
B. Accessories: 
 
 1. Tape Adhesive: Double sided tape, permanent adhesive 

 
2.3 CAST PLAQUE 
 

A. Size: 18” wide x 30” high. 
B. Metal: Bronze, satin face, black edges and background, semi-gloss polyurethane finish. 
C. Font: Helvetica, 400 letter allowance. 
D. Border: Projected single line beveled edge. 
E. Background: Leatherette. 
F. Mounting: Blind mount. 
G. Accessories: 
 

1. Screw Anchors: Self taping screws, countersink in face up sign. 
 
2.4 PROJECT CONSTRUCTION SIGN 
 

A. N/A 
 

2.5 INTERIOR CUT LETTERS: 
 
A. Gemini Cut Plastic Letters (Or Equal): Arial Bold Font all Uppercase. 

 
1. N/A 

 
2.6 ALUMINUM CAST LETTERS/LOGO FOR ENTRANCE CANOPY.  

 
A. Material:  Custom Aluminum Cast Lettering, see plans for content 
B. Size:  18” LETTERS 
C. Mounting Method:  Projected Mount. 
D. Mounting Location and Height: See Plans. 
E. Painted, Gloss 
F. Color: To be selected from manufacturer’s list of standard colors. Provide color chart for 

selection by architect. Coordinate logo with Owner During Construction. 
G. General Fabrication: 

 
1. Design, fabricate, and install sign assemblies to prevent buckling, opening up of 

joints, and over-stressing of welds and fasteners. Provide fade/crack resistant 
exterior grade finish. 

2. Mill joints to a tight, hairline fit.  Form joints exposed to the weather to exclude 
water penetration. 

3. Conceal fasteners if possible; otherwise, locate fasteners where they will be 
inconspicuous. 

 

PART 3 - EXECUTION 
 

3.1 INSTALLATION 
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A. Locate signs and accessories where indicated, using mounting methods of types 
described and complying with manufacturer's written instructions. 

 
1. Install signs level, plumb, and at heights indicated, with sign surfaces free of 

distortion and other defects in appearance. 
 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where 
more stringent requirements apply. 

 
1. Shim Plate Mounting:  Provide 1/8-inch thick, concealed aluminum shim plates 

with predrilled and countersunk holes, at locations indicated, and where other 
mounting methods are not practicable.  Attach plate with fasteners and anchors 
suitable for secure attachment to substrate.  Attach panel signs to plate using 
method specified above. 

2. Mechanical Fasteners:  Use non-removable mechanical fasteners placed through 
predrilled holes.  Attach signs with fasteners and anchors suitable for secure 
attachment to substrate as recommended in writing by sign manufacturer. 

 
END OF SECTION 
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SECTION 102113.19 - PLASTIC TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-plastic toilet compartments configured as toilet enclosures and urinal screens. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for supports that attach to overhead structural system. 
2. Section 061000 "Rough Carpentry" for blocking. 
3. Section 092216 "Non-Structural Metal Framing" for blocking. 
4. Section 102800 "Toilet, Bath, and Laundry Accessories" for accessories mounted on toilet 

compartments. 

1.2 COORDINATION 

A. Coordinate requirements for blocking, reinforcing, and other supports concealed within wall. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Solid-plastic toilet compartments: 

a. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for toilet compartments. 

B. Shop Drawings: For solid-plastic toilet compartments. 

1. Include plans, elevations, sections, details, and attachment details. 
2. Show locations of cutouts for compartment-mounted toilet accessories. 
3. Show locations of centerlines of toilet fixtures. 
4. Show locations of floor drains. 
5. Show overhead support or bracing locations. 

C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of available 
colors for each type of toilet compartment material indicated. 

1. Include Samples of hardware and accessories involving material and color selection. 

D. Product Schedule: For toilet compartments, prepared by or under the supervision of supplier, 
detailing location and selected colors for toilet compartment material. 
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1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For toilet compartments. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Door Hinges: Two hinge(s) with associated fasteners. 
2. Latch and Keeper: Two latch(es) and keeper(s) with associated fasteners. 
3. Door Bumper: Two bumper(s) with associated fasteners. 
4. Door Pull: Two door pull(s) with associated fasteners. 
5. Fasteners: Ten fasteners of each size and type. 

1.6 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other 
construction contiguous with toilet compartments by field measurements, and coordinate before 
fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with applicable provisions in the U.S. Department of Justice 
current ADA Standards for Accessible Design and ICC A117.1 for toilet compartments designated 
as accessible. 

2.2 SOLID-PLASTIC TOILET COMPARTMENTS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:  

Basis of Design – ASI Global Partitions, Color TBD from Standard Color Selections, TT 
Texture or equal. 

1. Global Partitions Corp., an ASI Group Company. (basis of design) 
2. Accurate Partitions Corp., an ASI Group Company.  
3. General Partitions Mfg. Corp.  
4. Scranton Products.  
5. Weis-Robart Partitions, Inc.  

B. Toilet-Enclosure Style: Overhead braced Floor anchored. 

C. Urinal-Screen Style: Wall hung Floor anchored Overhead braced. 

D. Door, Panel, Screen, and Pilaster Construction: Solid, high-density polyethylene (HDPE) panel 
material, not less than 1 inch thick, seamless, with eased edges, and with homogenous color and 
pattern throughout thickness of material. 

http://www.specagent.com/LookUp/?ulid=9486&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9486&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457132257
http://www.specagent.com/LookUp/?uid=123457132251
http://www.specagent.com/LookUp/?uid=123457132256
http://www.specagent.com/LookUp/?uid=123457132263
http://www.specagent.com/LookUp/?uid=123457132264
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1. Integral Hinges: Configure doors and pilasters to receive integral hinges. 
2. Heat-Sink Strip: Manufacturer's standard continuous, stainless steel strip fastened to 

exposed bottom edges of solid-plastic components to hinder malicious combustion. 
3. Color and Pattern: Basis of Design – ASI Global Partitions, Blue 9509 TT Texture or 

equal.  
4. Pilaster Shoes and Sleeves (Caps): Manufacturer's standard design; stainless steel. 
5. Polymer Color and Pattern: Matching pilaster. 

E. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and 
construction of pilasters; with shoe matching that on the pilaster. 

F. Brackets (Fittings): 

1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel. 
a. Polymer Color and Pattern: Matching pilaster. 

G. Overhead Cross Bracing for Ceiling-Hung Units: As recommended by manufacturer and 
fabricated from solid polymer. 

2.3 HARDWARE AND ACCESSORIES 

A. Hardware and Accessories, Heavy Duty: Manufacturer's heavy-duty operating hardware and 
accessories. 

1. Hinges: Manufacturer's minimum 0.062-inch- thick stainless steel continuous, cam type 
that swings to a closed or partially open position, allowing emergency access by lifting 
door. Mount with through bolts. 

2. Latch and Keeper: Manufacturer's heavy-duty, surface-mounted, cast-stainless steel latch 
unit, designed to resist damage due to slamming, with combination rubber-faced door strike 
and keeper, and with provision for emergency access. Provide units that comply with 
regulatory requirements for accessibility at compartments designated as accessible. Mount 
with through bolts. 

3. Coat Hook: Manufacturer's heavy-duty combination cast-stainless steel hook and rubber-
tipped bumper, sized to prevent inswinging door from hitting compartment-mounted 
accessories. Mount with through bolts. 

4. Door Bumper: Manufacturer's heavy-duty, rubber-tipped, cast-stainless steel bumper at 
outswinging doors. Mount with through bolts. 

5. Door Pull: Manufacturer's heavy-duty, cast-stainless steel pull at outswinging doors that 
complies with regulatory requirements for accessibility. Provide units on both sides of doors 
at compartments designated as accessible. Mount with through bolts. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, 
finished to match the items they are securing, with theft-resistant-type heads. Provide sex-type 
bolts for through-bolt applications. For concealed anchors, use stainless steel, hot-dip galvanized 
steel, or other rust-resistant, protective-coated steel compatible with related materials. 

2.4 MATERIALS 

A. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled standard 
of flatness. 
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B. Stainless Steel Castings: ASTM A743/A743M. 

C. Zamac: ASTM B86, commercial zinc-alloy die castings. 

2.5 FABRICATION 

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate 
requirements and provide cutouts for through-partition toilet accessories where required for 
attachment of toilet accessories. 

B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to conceal 
supports and leveling mechanism. 

C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies 
with leveling adjustment nuts at pilasters for structural connection to floor. Provide shoes at 
pilasters to conceal anchorage. 

D. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, inswinging doors for 
standard toilet compartments and 36-inch- wide, outswinging doors with a minimum 32-inch- 
wide, clear opening for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
fastening, support, alignment, operating clearances, and other conditions affecting performance 
of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 

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

3.2 INSTALLATION OF PLASTIC TOILET COMPARTMENTS 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight, 
level, and plumb. Secure units in position with manufacturer's recommended anchoring devices. 

1. Maximum Clearances: 

a. Pilasters and Panels: 1/2 inch. 
b. Panels and Walls: 1 inch. 

2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height 
brackets. 

a. Locate bracket fasteners, so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters with 
anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise indicated in 
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manufacturer's written instructions. Secure continuous head rail to each pilaster with no fewer 
than two fasteners. Hang doors to align tops of doors with tops of panels and adjust, so tops of 
doors are parallel with overhead brace when doors are in closed position. 

C. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into structural 
floor unless otherwise indicated in manufacturer's written instructions. Level, plumb, and tighten 
pilasters. Hang doors and adjust, so tops of doors are level with tops of pilasters when doors are 
in closed position. 

D. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and 
plumb, rigid, and secured to resist lateral impact. 

3.3 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's 
written instructions for proper operation. Set hinges on inswinging doors to hold doors open 
approximately 30 degrees from closed position when unlatched. Set hinges on outswinging doors 
to return doors to fully closed position. 

END OF SECTION 102113.19 
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SECTION 102800 
TOILET ACCESSORIES 

 
PART 1 - GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Toilet accessories. 
B. Mirrors 
C. Attachment hardware.  
D. Coordinate the work of this Section with the placement of internal wall reinforcement to 

receive anchor attachments. 
 

1.2 REFERENCES 
 

A. ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible To and Usable 
by Physically Handicapped People. 

B. ANSI/ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Products Fabricated from 
Rolled, Pressed, and Forged Steel Shapes, Plates, Bars and Strips. 

C. ANSI/ASTM A366 - Steel, Carbon, Cold-Rolled Sheet, Commercial Quality. 
D. ANSI/ASTM A386 - Zinc Coating (Hot-Dip) on Assembled Steel Products. 
E. ANSI/ASTM B456 - Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and 

Nickel Plus Chromium. 
F. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip. 
G. ASTM A269 - Seamless and Welded Austenitic Stainless Steel Tubing for General Service. 
H. NEMA LD-3 - High Pressure Decorative Laminates. 
I. ADA - Americans with Disabilities Act 
J. ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and Usable 

by Physical Handicapped People. 
 

1.3 SUBMITTALS 
 

A. Provide Product Data on accessories describing size, finish, details of function, attachment 
methods. 

B. Submit two samples chips of each specified color and finish. 
C. Submit manufacturer's installation instructions for each product. 
 

1.4 REGULATORY REQUIREMENTS 
 

A. Conform to applicable code for installing work in conformance with ANSI A117.1 and ADA. 
 

PART 2 - PRODUCTS 
 

2.1 ACCEPTABLE MANUFACTURERS – TOILET ROOM ACCESSORIES 
 

A. Bobrick 
B. American Specialties Inc. 
C. Bradley 
D. McKinney 
E. Manufacturers of equivalent products submitted and approved in accordance with Section 

016000 - Product Requirements. 
 

2.2 MATERIALS 
 

A. Sheet Steel: ANSI/ASTM A366. 
B. Stainless Steel Sheet: ASTM A167, Type 304. 
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C. Tubing: ASTM A269, stainless steel.  
D. Adhesive:  Contact type, waterproof. 
E. Fasteners, Screws, and Bolts: Hot dip galvanized, tamperproof. 
F. Expansion Shields: Fiber, lead, or rubber as recommended by accessory manufacturer for 

component and substrate. 
 

2.3 FABRICATION 
 

A. Weld and grind smooth joints of fabricated components. 
B. Form exposed surfaces from single sheet of stock, free of joints. 
C. Form surfaces flat without distortion.  Maintain flat surfaces without scratches or dents. 
D. Back paint components where contact is made with building finishes to prevent electrolysis. 
E. Shop assemble components and package complete with anchors and fittings. 
F. Provide steel anchor plates, adapters, and anchor components for installation. 
G. Hot dip galvanize exposed and painted ferrous metal and fastening devices. 
 

2.4 FACTORY FINISHING 
 

A. Galvanizing: ANSI/ASTM A123 and A386 to 1.25 oz/sq. yd. 
B. Shop Primed Ferrous Metals: Pre-treat and clean, spray apply one coat primer and bake. 
C. Enamel:  Pre-treat to clean conditions, apply one coat primer and a minimum of two coats 

electrostatic baked enamel. 
D. Chrome/Nickel Plating: ANSI/ASTM B456, Type SC 2 satin finish. 
E. Stainless Steel: No. 4 satin luster finish. 

 
PART 3 - EXECUTION 

 
3.1 PREPARATION 

 
A. Verify that site conditions are ready to receive work. 
B. Beginning of installation means acceptance of existing conditions. 
C. Deliver inserts and rough-in frames to site at appropriate time for building-in. 
D. Provide templates and rough-in measurements as required. 
E. Verify exact location of accessories for installation. 

 
3.2 INSTALLATION 

 
A. Install fixtures, accessories and items in accordance with manufacturers' instructions. 
B. Install plumb and level, securely and rigidly anchored to substrate. 
C. Protect products from damage caused by subsequent construction activities. 
D. Field repair of damaged product finishes is prohibited; replace products having damaged 

finishes caused by subsequent construction activities. 
E. Locate toilet accessories at heights and locations required for compliance with local 

accessibility regulations and the Americans with Disabilities Act. 
 

3.3 SCHEDULE 
 

Bobrick and American Specialties Inc. is used as a quality standard set to be expected on 
all items of this Section. Provide accessories where indicated on floor plan. The following 
accessories are: 
 

A. Mirrors:  1/4" float/plate glass with stainless channel trim, size as indicated on plan. 
 

1. Bobrick Series B-165. 
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B. Sanitary Napkin Disposal: 
 

1. Bobrick Series B-270. 
  

C. Grab Bars: 1 ¼” O.D. (minimum) stainless steel, with peened surface, with concealed 
fasteners. Length as indicated on plans. 

 
1. Bobrick Series. 
2. Provide anchors for solid walls or plastic toilet partitions where shown on plans. 

 
D. Janitor’s utility shelf, 302/304 stainless steel, 18 gage shelf with 1-1/2 inch return edge; 18 

gage mounting brackets welded to shelf; 3 spring loaded rubber cam mop and broom 
holders and 2 rag hooks, 8 inches deep by 30 inches long. 

 
1. Bobrick Series B-224.  
 

E. Paper Towel Dispenser:  
 
1. Provided by Owner and installed by Contractor. 1 minimum at each sink location. 

 
F. Tissue Dispenser:   

 
1. Provided by Owner and installed by Contractor. 1 minimum at each toilet location. 

 
G. Soap Dispenser:   

 
1. Provided by Owner and installed by Contractor. 1 minimum at each sink location. 

 
H. Robe Hooks:  Heavy duty clothes hook. 
 

1. Single Prong: Bobrick Series B-211. 
 

I. Baby Changing Station:  
 
1. Bradley, Bradex, Series 963(Black and White Speckled) 

 
J. Shower Curtain Rod:  Extra heavy duty shower curtain rod, type 304 stainless steel, satin 

finish, 18-guage, 1-1/4” diameter rod.  
 

1. Bobrick B-6047. 
 

K. Shower Curtain:  Vinyl shower curtain, opaque, matte white vinyl, .008” thick, containing  
antibacterial and flame-retardant agents.  Nickel-plated brass grommets along top, one 
every 6”.  Bottom and sides hemmed.  Include 7 hooks per curtain. 

 
1. Curtain:  Bobrick 204-2. 
2. Hooks:  Bobrick 204-1. 

 
L. Shower Seats: Freedom, Model Number APFSLR-260225PWS 26" x 22½" ADA 

Reversible Shower Seat, Wall Supported, Phenolic Solid WHITE                                              
 

 
M. Tissue, Paper Towel and Soap Dispensers: Provided by Owner and installed by 

Contractor. 1 minimum at each toilet location. 
N. Provide (1) 24x42 mirror at each sink location.  1 per sink where there is a series of sinks. 
O. Provide 1 (one) Robe Hook on the back of each toilet compartment door and as indication 

https://freedomshowers.com/Wall-Supported-Shower-Seat/APFSLR-260225PWS
https://freedomshowers.com/Wall-Supported-Shower-Seat/APFSLR-260225PWS
https://freedomshowers.com/Wall-Supported-Shower-Seat/APFSLR-260225PWS
https://freedomshowers.com/Wall-Supported-Shower-Seat/APFSLR-260225PWS
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on Enlarged Plans. 
P. Provide Baby Changing Station as indication on Enlarged Plan. 
Q. Provide 1 Janitor’s Utility Shelf at each Janitors Closet.  
R. Provide 1 Sanitary Napkin Disposal at each toilet in GIRLS toilet rooms. 

 
 

 
END OF SECTION 
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SECTION 105113 
METAL LOCKERS 

 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. Section Includes: 
 

1. Knocked-down athletic lockers. 
 

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 metal locker. 

 
B. Shop Drawings: For metal lockers. 

 
1. Include plans, elevations, sections, and attachment details. 
2. Show locker trim and accessories. 
3. Include locker identification system and numbering sequence. 
 

C. Samples for Verification: For the following products, in manufacturer's standard size: 
 

1. Lockers and equipment. 
 

D. Product Schedule: For lockers. Use same designations indicated on Drawings. 
 
1.4 INFORMATIONAL SUBMITTALS 

 
A. Qualification Data: For Installer. 
B. Sample Warranty: For special warranty. 

 
1.5 CLOSEOUT SUBMITTALS 

 
A. Maintenance Data: For adjusting, repairing, and replacing locker doors and latching 

mechanisms to include in maintenance manuals. 
 

1.6 MAINTENANCE MATERIAL SUBMITTALS 
 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

 
1. The following metal locker hardware items equal to 10 percent of amount 

installed for each type and finish installed, but no fewer than five units: 
 

a. Locks. 
b. Blank identification plates. 
c. Hooks. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

 
A. Do not deliver metal lockers until spaces to receive them are clean, dry, and ready for 

their installation. 
 

1.8 FIELD CONDITIONS 
 

A. Field Measurements: Verify actual dimensions of recessed openings by field 
measurements before fabrication. 

 
1.9 COORDINATION 

 
A. Coordinate sizes and locations of concrete concrete masonry bases for metal lockers. 
B. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 

related units of work specified in other Sections to ensure that metal lockers can be 
supported and installed as indicated. 

 
1.10 WARRANTY 

 
A. Special Warranty: Manufacturer agrees to repair or replace components of metal lockers 

that fail in materials or workmanship, excluding finish, within specified warranty period. 
 

1. Failures include, but are not limited to, the following: 
 

a. Structural failures. 
b. Faulty operation of latches and other door hardware. 

 
2. Damage from deliberate destruction and vandalism is excluded. 
3. Warranty Period for Knocked-Down Metal Lockers: lifetime from date of 

Substantial Completion. 
 

PART 2 - PRODUCTS 
 

2.1 MANUFACTURERS 
 
A. Source Limitations: Obtain metal lockers and accessories from single source from single 

locker manufacturer. 
 

1. Obtain locks from single lock manufacturer. 
 

2.2 PERFORMANCE REQUIREMENTS 
 

A. Accessibility Standard: For lockers indicated to be accessible, comply with applicable 
provisions in the USDOJ's "2010 ADA Standards for Accessible Design" the ABA 
standards of the Federal agency having jurisdiction and ICC A117.1. 
 
1. Refer to Drawings for lockers indicated to be accessible. 
 

2.3 KNOCKED-DOWN ATHLETIC LOCKERS  
 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Republic 
Storage Systems, LLC; Heavy Duty Ventilated or comparable product by one of the 
following: 

 
1. Lyon Workspace Products, LLC.  

http://www.specagent.com/LookUp/?ulid=712&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=712&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457140693
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2. Penco Products, Inc.  
 

B. Perforated Doors: One piece; fabricated from 0.075-inch nominal-thickness steel sheet 
with manufacturer's standard diamond perforations; formed into channel shape with 
double bend at vertical edges and with right-angle single bend at horizontal edges and 
latch point (bottom) and right-angle single bend at remaining edges for box lockers. 

 
1. Reinforcement: Manufacturer's standard reinforcing angles, channels, or 

stiffeners for doors more than 15 inches wide; welded to inner face of doors. 
 

C. Body: Assembled by riveting or bolting body components together. Fabricate from 
unperforated steel sheet with thicknesses as follows: 
 
1. Tops and Bottoms: 0.060-inch nominal thickness, with single bend at edges. 
2. Backs: 0.048-inch nominal thickness. 
3. Shelves: 0.060-inch nominal thickness, with double bend at front and single bend 

at sides and back. 
 

D. Unperforated Sides: Fabricated from 0.060-inch nominal-thickness steel sheet. 
E. Frames: Channel formed; fabricated from 0.060-inch nominal-thickness steel sheet or 

0.097-inch nominal-thickness steel angles; lapped and factory welded at corners; with top 
and bottom main frames factory welded into vertical main frames. Form continuous, 
integral, full-height door strikes on vertical main frames. 

 
1. Cross Frames for Double-Tier Lockers: Channel formed and fabricated from 

same material as main frames; welded to vertical main frames. 
 

F. Reinforced Bottoms: Structural channels, formed from 0.075-inch nominal-thickness steel 
sheet; welded to front and rear of side-panel frames. 

G. Hinges: Welded to door and attached to door frame with no fewer than two factory-
installed rivets per hinge that are completely concealed and tamper resistant when door 
is closed; fabricated to swing 180 degrees. 

 
1. Continuous Hinges: Manufacturer's standard, steel; side or top mounted as 

required by locker configuration. 
 

H. Recessed Door Handle and Latch: Stainless steel cup with integral door pull, recessed so 
locking device does not protrude beyond door face; pry and vandal resistant. 

 
1. Multipoint Latching: Finger-lift latch control designed for use with built-in 

combination locks, built-in cylinder locks, or padlocks; positive automatic latching 
and prelocking. 

 
a. Latch Hooks: Equip doors 48 inches and higher with three latch hooks 

and doors less than 48 inches high with two latch hooks; fabricated from 
0.120-inch nominal-thickness steel sheet; welded to full-height door 
strikes; with resilient silencer on each latch hook. 

b. Latching Mechanism: Manufacturer's standard, rattle-free latching 
mechanism and moving components isolated to prevent metal-to-metal 
contact, and incorporating a prelocking device that allows locker door to 
be locked while door is open and then closed without unlocking or 
damaging lock or latching mechanism. 

 
I. Locks: Combination padlocks to be provided by Owner/User. 
J. Identification Plates: Manufacturer's standard, etched, embossed, or stamped aluminum 

plates, with numbers and letters at least 3/8 inch high. 

http://www.specagent.com/LookUp/?uid=123457140699
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K. Hooks: Manufacturer's standard ball-pointed, aluminum or steel; zinc plated. 
L. Continuous Sloping Tops: Fabricated from 0.048-inch nominal-thickness steel sheet, with 

a pitch of approximately 20 degrees. 
 

1. Closures: Vertical-end type. 
 

M. Recess Trim: Fabricated from 0.048-inch nominal-thickness steel sheet. 
N. Filler Panels: Fabricated from 0.048-inch nominal-thickness steel sheet. 
O. Finished End Panels: Fabricated from 0.024-inch nominal-thickness steel sheet to cover 

unused penetrations and fasteners, except for perimeter fasteners, at exposed ends of 
nonrecessed metal lockers; finished to match lockers. 

P. Materials: 
 

1. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B, 
suitable for exposed applications. 

2. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), 
Type B; with A60 zinc-iron, alloy (galvannealed) coating designation. 

3. Expanded Metal: ASTM F1267, Type II (flattened), Class I (uncoated), 3/4-inch 
steel mesh, with at least 70 percent open area. 

 
Q. Finish: Baked enamel or powder coat. 

 
1. Color: As selected by Architect from manufacturer's full range. 
 

2.4 LOCKS 
 

A. Combination Padlock: Provided by Owner/User. 
 

2.5 FABRICATION 
 

A. Fabricate metal lockers square, rigid, without warp, and with metal faces flat and free of 
dents or distortion. Make exposed metal edges safe to touch and free of sharp edges and 
burrs. 

 
1. Form body panels, doors, shelves, and accessories from one-piece steel sheet 

unless otherwise indicated. 
2. Provide fasteners, filler plates, supports, clips, and closures as required for 

complete installation. 
 

B. Fabricate each metal locker with an individual door and frame; individual top, bottom, and 
back; and common intermediate uprights separating compartments. 

C. Equipment: Provide each locker with an identification plate and the following equipment: 
 

1. Single-Tier Units: Shelf, one double-prong ceiling hook and two single-prong wall 
hooks. 

 
D. Knocked-Down Construction: Fabricate metal lockers by preassembling at plant prior to 

shipping, using manufacturer's nuts, bolts, screws, or rivets. 
E. Accessible Lockers: Fabricate as follows: 

 
1. Locate bottom shelf no lower than 15 inches above the floor. 
2. Where hooks or additional shelves are provided, locate no higher than 48 inches 

above the floor. 
 

F. Continuous Sloping Tops: Fabricated in lengths as long as practical, without visible 
fasteners at splice locations; finished to match lockers. 
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1. Sloping-top corner fillers, mitered. 
 

G. Recess Trim: Fabricated with minimum 2-1/2-inch face width and in lengths as long as 
practical; finished to match lockers. 

H. Filler Panels: Fabricated in an unequal leg angle shape; finished to match lockers. 
Provide slip-joint filler angle formed to receive filler panel. 

I. Finished End Panels: Fabricated to conceal unused penetrations and fasteners, except 
for perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match 
lockers. 
 
1. Provide one-piece panels for double-row (back-to-back) locker ends. 

 
2.6 ACCESSORIES 

 
A. Fasteners: Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-

locking nuts or lock washers for nuts on moving parts. 
B. Anchors: Material, type, and size required for secure anchorage to each substrate. 

 
1. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside 

face of exterior walls for corrosion resistance. 
2. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 
 

PART 3 - EXECUTION 
 
3.1 EXAMINATION 

 
A. Examine walls and floors or support bases, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

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

3.2 INSTALLATION 
 

A. Install lockers level, plumb, and true; shim as required, using concealed shims. 
 

1. Anchor locker runs at ends and at intervals recommended by manufacturer, but 
not more than 36 inches o.c. Using concealed fasteners, install anchors through 
backup reinforcing plates, channels, or blocking as required to prevent metal 
distortion. 

2. Anchor single rows of metal lockers to walls near top and bottom of lockers. 
3. Anchor back-to-back metal lockers to floor. 
 

B. Knocked-Down Lockers: Assemble with manufacturer's standard fasteners, with no 
exposed fasteners on door faces or face frames. 

C. Equipment: 
 

1. Attach hooks with at least two fasteners. 
2. Attach door locks on doors using security-type fasteners. 
3. Identification Plates: Identify metal lockers with identification indicated on 

Drawings. 
 

a. Attach plates to each locker door, near top, centered, with at least two 
aluminum rivets. 
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b. Attach plates to upper shelf of each open-front metal locker, centered, 
with a least two aluminum rivets. 

 
D. Trim: Fit exposed connections of trim, fillers, and closures accurately together to form 

tight, hairline joints, with concealed fasteners and splice plates. 
 

1. Attach recess trim to recessed metal lockers with concealed clips. 
2. Attach filler panels with concealed fasteners. Locate filler panels where indicated 

on Drawings. 
3. Attach sloping-top units to metal lockers, with closures at exposed ends. 
4. Attach boxed end panels using concealed fasteners to conceal exposed ends of 

nonrecessed metal lockers. 
5. Attach finished end panels using fasteners only at perimeter to conceal exposed 

ends of nonrecessed metal lockers. 
 

3.3 ADJUSTING 
 

A. Clean, lubricate, and adjust hardware. Adjust doors and latches to operate easily without 
binding. Verify that integral locking devices operate properly. 

 
3.4 PROTECTION 

 
A. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint. Do not permit use 

during construction. 
B. Touch up marred finishes, or replace metal lockers that cannot be restored to factory-

finished appearance. Use only materials and procedures recommended or furnished by 
locker manufacturer. 

 
END OF SECTION 
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SECTION 122413 
ROLLER WINDOW SHADES 

 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. Section Includes: 
 

1. Manually operated roller shades with single rollers. 
 

B. Related Requirements: 
 

1. Section 061000 "Rough Carpentry" for wood blocking and grounds for mounting 
roller shades and accessories. 

2. Section 079200 "Joint Sealants" for sealing the perimeters of installation 
accessories for light-blocking shades with a sealant. 

 
1.3 ACTION SUBMITTALS 

 
A. Product Data: For each type of product. 

 
1. Include construction details, material descriptions, dimensions of individual 

components and profiles, features, finishes, and operating instructions for roller 
shades. 

 
B. Shop Drawings: Show fabrication and installation details for roller shades, including 

shadeband materials, their orientation to rollers, and their seam and batten locations. 
C. Samples for Initial Selection: For each type and color of shadeband material. 

 
1. Include Samples of accessories involving color selection. 
 

1.4 INFORMATIONAL SUBMITTALS 
 

A. Product Test Reports: For each type of shadeband material, for tests performed by a 
qualified testing agency. 

 
1.5 CLOSEOUT SUBMITTALS 

 
A. Operation and Maintenance Data: For roller shades to include in maintenance manuals. 

 
1.6 QUALITY ASSURANCE 

 
A. Installer Qualifications: Fabricator of products. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver roller shades in factory packages, marked with manufacturer, product name, and 

location of installation using same designations indicated on Drawings. 
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1.8 FIELD CONDITIONS 
 

A. Environmental Limitations: Do not install roller shades until construction and finish work in 
spaces, including painting, is complete and dry and ambient temperature and humidity 
conditions are maintained at the levels indicated for Project when occupied for its 
intended use. 

B. Field Measurements: Where roller shades are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings. Allow clearances for operating hardware of operable 
glazed units through entire operating range. Notify Architect of installation conditions that 
vary from Drawings. Coordinate fabrication schedule with construction progress to avoid 
delaying the Work. 

 
PART 2 - PRODUCTS 

 
2.1 MANUFACTURERS 

 
A. Source Limitations: Obtain roller shades from single source from single manufacturer. 

 
2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. Draper Inc. 
2. Hunter Douglas Contract. 
3. Lutron Electronics Co., Inc. 
4. MechoShade Systems, Inc. 
 

B. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch 
that stops shade movement when bead chain is released; permanently adjusted and 
lubricated. 

 
1. Bead Chains: Manufacturer's standard. 
 

a. Loop Length: Full length of roller shade. 
b. Limit Stops: Provide upper and lower ball stops. 
c. Chain-Retainer Type: Clip, jamb mount. 

 
C. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 

thicknesses required to accommodate operating mechanisms and weights and widths of 
shadebands indicated without deflection. Provide with permanently lubricated drive-end 
assemblies and idle-end assemblies designed to facilitate removal of shadebands for 
service. 

 
1. Roller Drive-End Location: Right side of interior face of shade. 
2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 
3. Shadeband-to-Roller Attachment: Manufacturer's standard method. 
 

D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller 
assembly, operating mechanism, installation accessories, and mounting location and 
conditions indicated. 

E. Shadebands: 
 

1. Shadeband Material: Light-filtering fabric. 

http://www.specagent.com/LookUp/?ulid=12336&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=12336&mf=04&src=wd
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2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 
 

a. Type: Enclosed in sealed pocket of shadeband material. 
 

F. Shadecloth: Draper, Inc., (Phifer Sheer Weave Series):  Non-raveling vinyl/fiberglass  
 mesh, PVC free.  Fabric thickness 0.025 inches, weight 16.4 oz./sq.yd. 

1. Phifer Sheer Weave, Interior Sun Control Fabric, Basic 3% Openness. 
a. Color:  P05 White/Platinum 
 

 
G.     Installation Accessories: 

 
1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 

operating mechanism and attaches to roller endcaps without exposed fasteners. 
 

a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and 

shadeband assembly when shade is fully open, but not less than 3 
inches. 

 
2. Closure Panel and Wall Clip: Removable aluminum panel designed for 

installation at bottom of site-constructed ceiling recess or pocket and for snap-in 
attachment to wall clip without fasteners. 

 
a. Closure-Panel Width: 2 inches. 

 
3. Installation Accessories Color and Finish: As selected from manufacturer's full 

range. 
 

b. ROLLER SHADE FABRICATION 
 

i. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, 
including requirements for flexible, chain-loop devices; lead content of components; and 
warning labels. 

ii. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, 
measured at 74 deg F: 

 
1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of 

opening in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or 
minus 1/8 inch. Length equal to head-to-sill or -floor dimension of opening in 
which shade is installed less 1/4 inch, plus or minus 1/8 inch. 

 
iii. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent 

possible, except as follows: 
 

1. Vertical Shades: Where width-to-length ratio of shadeband is equal to or greater 
than 1:4 , provide battens and seams at uniform spacings along shadeband 
length to ensure shadeband tracking and alignment through its full range of 
movement without distortion of the material. 

2. Skylight Shades: Provide battens and seams at uniform spacings along 
shadeband as required to ensure shadeband tracking and alignment through its 
full range of movement without distortion or sag of material. 

3. Railroaded Materials: Railroad material where material roll width is less than the 
required width of shadeband and where indicated. Provide battens and seams as 
required by railroaded material to produce shadebands with full roll-width 
panel(s) plus, if required, one partial roll-width panel located at top of shadeband. 
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H. EXECUTION 
 

a. EXAMINATION 
 

i. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, and other conditions 
affecting performance of the Work. 

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

b. ROLLER SHADE INSTALLATION 
 

i. Install roller shades level, plumb, and aligned with adjacent units according to 
manufacturer's written instructions. 

 
1. Opaque Shadebands: Located so shadeband is not closer than 2 inches to 

interior face of glass. Allow clearances for window operation hardware. 
 

ii. Roller Shade Locations: At exterior windows. 
 

c. ADJUSTING 
 

i. Adjust and balance roller shades to operate smoothly, easily, safely, and free from 
binding or malfunction throughout entire operational range. 

 
d. CLEANING AND PROTECTION 

 
i. Clean roller shade surfaces, after installation, according to manufacturer's written 

instructions. 
ii. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 

and Installer, that ensure that roller shades are without damage or deterioration at time of 
Substantial Completion. 

iii. Replace damaged roller shades that cannot be repaired, in a manner approved by 
Architect, before time of Substantial Completion. 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad countertops. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For plastic-laminate-clad countertops. 

1. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples: Plastic laminates in each type, color, pattern, and surface finish required. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For the following: 

1. Composite wood products. 
2. High-pressure decorative laminate. 
3. Adhesives. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD COUNTERTOPS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, 
installation, and other requirements. 

1. Provide inspections of fabrication and installation together with labels and certificates from 
AWI certification program indicating that countertops comply with requirements of grades 
specified. 

B. Grade: Premium. 

C. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Wilsonart LLC. Basis of Design 
b. Formica Corporation.  
c. Lamin-Art, Inc.  
d. Nevamar; a Panolam Industries International, Inc. brand.  

http://www.specagent.com/LookUp/?ulid=5879&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=5879&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457135504
http://www.specagent.com/LookUp/?uid=123457135500
http://www.specagent.com/LookUp/?uid=123457135501
http://www.specagent.com/LookUp/?uid=123457135502
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e. Pionite; a Panolam Industries International, Inc. brand.  

D. Colors, Patterns, and Finishes: As per manufacturer standards color selections, provide materials 
and products that result in colors and textures of exposed laminate surfaces complying with the 
following requirements: 

1. Refer to Finish Schedule of Construction Documents 

E. Edge Treatment: Same as laminate cladding on horizontal surfaces. 

F. Core Material: MDF made with exterior glue. 

G. Core Material at Sinks: MDF made with exterior glue. 

H. Core Thickness: 1-1/8 inch. 

1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional layers 
of core material laminated to top. 

I. Backer Sheet: Provide plastic-laminate backer sheet, NEMA LD 3, Grade BKL, on underside of 
countertop substrate. 

J. Paper Backing: Provide paper backing on underside of countertop substrate. 

K. Provide 2” radius corner at all exposed outside corner edges. 

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood Products: Provide materials that comply with requirements of referenced quality 
standard for each type of countertop and quality grade specified unless otherwise indicated. 

1. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue. 

2.3 ACCESSORIES 

A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic caps with 
slot for wire passage. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Doug Mockett & Company, Inc.  
2. Outside Diameter: 1-1/4 inch  
3. Color: Black 
4. Install where indicated on drawings or where indicated in field by Architect or Owner. 

Provide 2 per classroom. 

http://www.specagent.com/LookUp/?uid=123457135503
http://www.specagent.com/LookUp/?ulid=11160&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=11160&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457135510
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2.4 FABRICATION 

A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end 
overhang of 1 inch over base cabinets. Ease edges to radius indicated for the following: 

1. Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated. 

B. Complete fabrication, including assembly, to maximum extent possible before shipment to Project 
site. Disassemble components only as necessary for shipment and installation. Where necessary 
for fitting at site, provide ample allowance for scribing, trimming, and fitting. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Grade: Install countertops to comply with same grade as item to be installed. 

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 
completed in the shop. 

1. Provide cutouts for 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. Sand edges of cutouts to remove splinters and burrs. 

2. Seal edges of cutouts by saturating with varnish. 

C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, splines, 
adhesives, and fasteners recommended by manufacturer. Prepare edges to be joined in shop so 
Project-site processing of top and edge surfaces is not required. Locate field joints where shown 
on Shop Drawings. 

1. Secure field joints in countertops with concealed clamping devices located within 6 inches 
of front and back edges and at intervals not exceeding 24 inches. Tighten according to 
manufacturer's written instructions to exert a constant, heavy-clamping pressure at joints. 

D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 

E. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or 
other supports into underside of countertop. 

1. Install countertops level and true in line. Use concealed shims as required to maintain not 
more than a 1/8-inch-in-96-inches variation from a straight, level plane. 

2. Secure backsplashes to walls with adhesive. 
3. Seal joints between countertop and backsplash, if any, and joints where countertop and 

backsplash abut walls with mildew-resistant silicone sealant or another permanently elastic 
sealing compound recommended by countertop material manufacturer. 

F. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to 
underside of countertop at a minimum of 48 inches o.c. Remove protection at Substantial 
Completion. 

END OF SECTION 123623.13 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid surface material countertops. 
2. Solid surface material backsplashes. 
3. Solid surface material end splashes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For countertop materials. 

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 
methods of joining, and cutouts for plumbing fixtures. 

C. Samples: For each type of material exposed to view. 

PART 2 - PRODUCTS 

2.1 SOLID SURFACE COUNTERTOP AND WINDOW SILL MATERIALS 

Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Wilsonart LLC, basis of design.  
b. E. I. du Pont de Nemours and Company, Corian.  
c. Formica Corporation. 
d. LG HI MACS  

A. Solid Surface Countertop Material: Homogeneous-filled plastic resin complying with ICPA SS-1. 

2. Type: Provide Standard type unless Special Purpose type is indicated. 
a. Colors and Patterns: (Price Groups B&C – Provide samples to Architect for selec-

tion during construction. 
 

B. Solid Surface Window Sill material. 
 
1. ½” thickness w/ satin finish.  

b. Color/Pattern: (Price Groups B&C – Provide samples to Architect for selection dur-
ing construction. 

 

C. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue. 

D. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch 
sanded. 

http://www.specagent.com/LookUp/?ulid=11727&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=11727&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457026050
http://www.specagent.com/LookUp/?uid=123457026043
http://www.specagent.com/LookUp/?uid=123457026044
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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. 

B. Countertops: 1/2-inch- thick, solid surface material with ½” Top and Bottom Round Over edge 
finish at Office Desk and 1/8” Round Over Top at toilet rooms. 

C. Backsplashes: 1/2-inch- thick, solid surface material. Beveled at toilet rooms. 

D. Joints: Fabricate countertops without joints. 

E. Provide cutouts/holes where indicated by District or shown on drawings. Minimum 4 at Office 
Desk.  

F. Cutouts and Holes:  

1. Undercounter  Plumbing  Fixtures:  Make  cutouts  for  fixtures [in  shop]  using  template  
or pattern furnished by fixture manufacturer. Form cut outs to smooth, even curves. 

a. Provide  vertical  edges,  slightly  eased  at  juncture  of  cutout  edges  with  top  
and bottom surfaces of countertop. 

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. 

4. Provide cutouts/holes where indicated by District or shown on drawings. Minimum three 
(3) 2” grommets shall be cut at Office Desk where indicated by Architect or Owner. Provide 
stainless steel grommet cap and sleeve. 

2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by solid surface material manufacturer. 

B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint 
Sealants." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fasten countertops by screwing through corner blocks of base units into underside of countertop. 
Predrill holes for screws as recommended by manufacturer. 

B. Install backsplashes and end splashes by adhering to wall and countertops with adhesive. 
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C. 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. 

D. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants." 

END OF SECTION 123661.16 
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SECTION 220500 
COMMON WORK RESULTS FOR PLUMBING 

 
PART 1  GENERAL 

 
1.1 DESCRIPTION 
 

A. This section covers basic materials and methods which may be common to two or more 
subsequent sections. 

 
1.2 QUALITY ASSURANCE 
 

A. Chemical and physical properties of all materials, design, performance characteristics 
and methods of construction of all items of equipment shall be in accordance with the fol-
lowing applicable regulations, references, and standards of current editions in effect 30 
days prior to receipt of bids: 

 
1. Factory Mutual Laboratories (FM). 
2. National Electrical Manufacturer's Association (NEMA). 
3. National Fire Protection Association (NFPA). 
4. Plumbing and Drainage Institute (PDI). 
5. Underwriters' Laboratories, Inc. (UL). 
6. American National Standards Institute (ANSI). 
 

B. All work, materials and equipment shall comply with the rules and regulations of all codes 
and ordinances of the local, state and federal authorities.  Such codes, where applicable, 
shall take precedence over these drawings and specifications. 

C. All grooved joint couplings, fittings, valves, and specialties shall be the products of a sin-
gle manufacturer. Grooving tools shall be of the same manufacturer as the grooved com-
ponents.  Grooved piping permitted as a voluntary alternate only. 

D. All castings used for coupling housings, fittings, and valve bodies shall be date stamped 
for quality assurance and traceability. 

 
1.3 MATERIALS AND MANUFACTURERS 

 
A. Unless otherwise noted all materials and equipment shall be new, free of defects, in-

stalled in accordance with manufacturer's current published recommendations in a neat 
manner and in accordance with standard practice of the Industry. 

B. Certain materials and/or equipment in this specification are specified by manufacturer 
and catalog numbers.  The design was based on the specified equipment and establish-
es a degree of quality, performance, physical configuration, etc.  If the Contractor should 
elect to use equipment other than the equipment used as a basis for design but listed as 
"acceptable" in the Specifications, Contractor shall be responsible for space require-
ments, configuration, performance and changes in other appurtenances that may be af-
fected by its use. 

C. Contractor further agrees that if deviations, discrepancies, or conflicts between reviewed 
submittals and shop drawings, and the Contract Documents in the form of design draw-
ings and specifications are discovered after submittals and/or shop drawings are pro-
cessed by the Architect/Engineer, the design drawings and specifications shall control 
and shall be followed at no additional cost to Owner or Engineer. 

 
1.4 SUBSTITUTION APPROVALS 
 

A. Equipment and/or materials manufactured by any one of the manufacturers listed in this 
specification or on the drawings shall be acceptable. 
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B. Where no specific manufacturer is listed, a first-class item of cataloged manufacturer 
shall be furnished. 

C. Where specifications list a manufacturer and then state, ‘or approved equal’, it shall be 
the contractors responsibility to obtain in writing the Engineers approval of the proposed 
‘equal’ product prior to bids.  Contractor shall not simply assume a product will be ap-
proved ‘as equal’ based on supplier representatives’ verbal statements. 

D. Coordinate with Division 1 for substitutions and forms to follow. 
 
1.5 PERMITS AND INSPECTIONS 
 
 A. Plumbing contractor shall file for, pay all fees, and obtain all applicable plumbing and 

other permits required to receive approvals for occupancy and use of the premises. 
 B. Contractor shall call for, and ascertain all inspections are completed and approvals ob-

tained for the work prior to submitting an application for final payment. 
 
PART 2  PRODUCTS 
 
2.1 VALVES, CHECK VALVES AND STRAINERS 
 

A. All valves, except as otherwise specified in detail specifications, shall be of one manufac-
turer: Victaulic, Apollo, Milwaukee Valve, Crane, Kennedy, Jenkins, Hammond, Powell, or 
Nibco (gate valves - block pattern) and are to be manufactured in accordance with the 
Manufacturer's Standardization Society of the Valves and Fittings Industry Standards 
wherever applicable. 

B. Ball valves shall be used in lieu of gate valves wherever the pressure and temperature 
ratings of same are satisfactory for the intended service and valve can be operated easily 
from floor or platform. 

C. Listed manufacturer's numbers in detailed specifications are for cross reference purposes 
D. Ball Valves: 
 

1. Valves 2” and smaller shall be rated 150 psi SWP, 600 psi nonshock CWP; and 
have two-piece, cash brass bodies, replaceable reinforced Teflon seats, full-port 
¼”-1”, conventional-port 1¼”-2”, blow-out-proof stems, chrome-plated brass ball, 
and threaded or soldered ends.  Valves shall comply with MSS SP-110. 

 
E. Recirculation System Balancing Valves: 
 

1. One piece non-ferrous brass/bronze flow measuring and balancing/shut-off valve 
combination rated to 150 psig.  Flow element shall be a low loss/high signal Ven-
turi or orifice meter equipped with pressure and temperature test ports and caps.  
Valve shall be ball type with teflon seats and blow-out proof stem with teflon 
packing.  Valves shall provide positive shut-off, memory stop, and union, equal to 
Circuit Setter by B & G. 

 
F. Swing Check Valves: 
 

1. 2” and smaller shall be class 125, rated 125 psi SWP, 200 psi nonshock CWP; 
and have threaded or soldered ends, with body and cap conforming to ASTM B-
62 cast bronze composition, y-pattern swing type disc.  Valves shall comply with 
MSS SP-80. 

2. Class 150 valves meeting the above specifications may be used where system 
pressure requires.  For class 125 seat disc, specify Buna-N for WOG service and 
TFE for stream service.  For class 150 seat disc, specify TFE for stream service. 

3. 2½” and larger shall be class 125, rated 125 psi SWP, 200 psi nonshock CWP; 
iron body, bronze mounted, with body and bolted bonnet conforming to ASTM A-
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126 class B cast-iron, flanged ends, swing type disc, and nonasbestos gasket.  
Valves shall comply with MSS Sp-71. 

4. Grooved end check valves 2” and larger shall be suitable for vertical or horizontal 
installation. Valves shall be ductile iron, with stainless steel spring and shaft, and 
elastomer seat/seal. Basis of Design: Victaulic Series 716 and Series W715. 

5. Alternative check valves ( 2½” and larger) shall be class 125/250 iron body, 
bronze mounted, wafer check valve, with ends designed for flanged type connec-
tion, aluminum bronze disc, EPDM seats, 316 stainless steel torsion spring, and 
hinge pin. 

6. A spring-actuated check valve is to be used on pump discharge.  Swing check 
with outside lever and spring (not center guided) is to be used on sewage ejec-
tors or storm-water sump pumps. 

 
2.2 HANGERS AND SUPPORTS 
 

A. Pipe hangers shall be manufactured of the same material as the pipe or be non-corrosive 
to the piping system to which it serves. 

B. Except where governed by local codes, maximum hanger spacing and minimum hanger 
rod sizes shall conform to the following table: 

 
    Pipe Size  Spacing  Hanger Rod 
 
  Copper Pipe 1/2"   6'-0"   3/8" 
    3/4" thru 1”  8'-0"   3/8" 
    1-1/4" thru 2"  10'-0"   3/8" 
     
  Plastic Pipe 1-1/4”, 1-1/2"  4’-0”   3/8" 
  (PVC)  2”   5’-0”    3/8" 
    2-1/2”, 3”  6’-0”    3/8" 
    4”   7’-0”   1/2" 
     
 
PART 3  EXECUTION 
 
3.1 DELIVERY AND STORAGE OF MATERIALS 
 

A. Make provisions for the delivery and safe storage of materials and make the required ar-
rangements with other contractors for the introduction into the building of equipment too 
large to pass through finished openings. 

 
3.2 PIPE AND FITTINGS 
 

A. Piping is to be installed as shown on the drawings insofar as practical.  When a pipe size 
is not indicated the subcontractor shall request the pipe size from the Architect/Engineer 
through the general contractor. 

B. All pipe shall be reamed to full pipe diameter before joining. 
C. Install vertical risers plumb and straight, horizontal lines parallel with walls and partitions. 
D. Provide shut-off valves and unions suitably located to isolate each item of equipment, 

branch circuit or section of piping. 
E. Provide dielectric unions or waterway fittings at all junctions of dissimilar metals in fresh 

water systems. 
F. All piping shall be adequately supported from the buildings structural framing system with 

adjustable hangers to maintain grading where required and to prevent sagging and pock-
eting. 

G. Provide supports between piping and building structure where necessary to prevent 
swaying. 
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H. The use of wire or perforated metal to support pipe will not be permitted. 
I. Do not install back-to-back change of direction or offset fittings such as ells and tees 

without a minimum of 3" nipple for the purposes of insulating the pipe properly. 
 
3.3 SCAFFOLDING, RIGGING, HOISTING 
 

A. Provide all scaffolding, rigging, hoisting, and services necessary for delivery, erection, 
and placement within the premises of any equipment and apparatus furnished.  Remove 
same from premises when no longer required. 

 
3.4 THERMAL CONTINUITY 
 

A. Where openings are created for piping, vents, or any type of plumbing equipment pene-
tration thru an insulated wall, roof, or partition, Contractor shall be responsible for provid-
ing an air tight seal against air infiltration.  

B. Where openings surrounding the item penetration the thermal barrier are larger than ¼”, 
Contractor shall fill opening with an insulation matching the existing R-value of the ther-
mal barrier, but no less than R-18 for walls and R-30 for roofs, and then seal air tight. 

  
3.5 WATERPROOFING 
 

A. Where any work pierces waterproofing, the method of installation shall be as approved by 
the Architect/Engineer before work is done.  Contractor shall furnish all necessary 
sleeves, caulking, and flashing required to make openings watertight. 

 
3.6 ESCUTCHEON PLATES 
 

A. Escutcheon plates shall be provided for all exposed uninsulated pipes passing through 
walls, floors, ceilings, into cabinets, or other areas where visually seen by occupants of 
the facility.  Plates shall be nickel plated metal, of the split ring type, of size to match the 
pipe or conduit.  Where plates are provided for pipes passing through sleeves which ex-
tend above the floor surface, provide deep recessed plates to conceal the pipe sleeves. 

B. Plates for water supply penetrations serving sinks or water closets shall be one-piece 
non-split ring. 

 
3.7 REMOVAL AND RELOCATION OF EXISTING PIPING AND/OR EQUIPMENT 
 

A. The layout of the existing plumbing system as shown on the drawings has been prepared 
from inspection of the site.  All data shown is the most accurate that is available at this 
time.  Contractor shall visit the site to determine the exact quantities and the extent of 
equipment and piping to be removed and/or relocated prior to bid. 

B. All materials to be removed shall become the property of the Contractor and shall be re-
moved from the site unless specifically otherwise indicated on the drawings and/or 
tagged by Owner. 

 
3.8 INSTALLATION 
 

A. Unless otherwise specifically indicated on the plans or specifications, all equipment and 
materials shall be installed in accordance with the recommendations of the manufacturer.  
Maintain maximum headroom and space conditions at all points. 

 
3.9 ACCESSIBILITY 
 

A. Locate all equipment which must be serviced, operated, or maintained in fully accessible 
positions.  If required for better accessibility, locate access doors for this purpose.  Minor 
deviations from drawings may be made to allow for better accessibility.   
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3.10 CLEAN-UP 
 

A. At the completion of work, all equipment on the project shall be checked and thoroughly 
cleaned.  Clean all exposed surfaces of all piping, hangers, and other exposed metal of 
all grease, plaster, or other foreign material.  Remove all stick-on labels and clean sur-
faces. 

B. At the completion of each work day, remove from the building, the premises, and sur-
rounding streets, alleys, etc., all rubbish and debris resulting from the operations and 
leave all equipment spaces absolutely clean and ready for use. 

 
3.11 OLD PIPE LINES 
 

A. Old sewer, water, or other pipes that exist and will not be functional, shall be removed. 
 

3.12 COORDINATION AND COOPERATION WITH OTHER TRADES 
 

A. The Contractor for this work shall examine the drawings and specifications for other parts 
of the work, and if head room or space conditions appear inadequate, or if any discrep-
ancies occur between the plans and his work and the plans for the work of others, he 
shall report such discrepancies to the Architect/Engineer and shall obtain written instruc-
tions for any changes necessary to accommodate his work with the work of others.  Any 
changes in the work covered by this specification made necessary by the failure or ne-
glect of the Contractor to report such discrepancies shall be made by and at the expense 
of this Contractor. 

 
3.13 RECORD OF CHANGES 
 

A. Show prints in red ink all changes from original plans made during installation of work 
and file with Architect/Engineer when work is complete. 

B. Coordinate with Division 1 and portions of this section for "As-Built" drawings and specifi-
cation requirements. 

 
3.14 SURVEY AND MEASUREMENTS 
 

A. Base all measurements, both horizontal and vertical, on established benchmarks.  All 
work shall agree with these established lines and levels.  Verify all measurements at site 
and check the correctness of same as related to the work.   

B. If any discrepancy between actual measurements and those indicated is discovered, 
which prevents following good practice or the intent of the drawings and specifications, 
the Architect shall be notified through the general Contractor, and work shall not proceed 
until instructions are received from the Architect. 

 
3.15 PROTECTION 
 

A. The Contractor shall protect all work and material from damage by his work or workmen, 
and shall be liable for all damage thus caused. 

B. The Contractor shall be responsible for work and equipment until finally inspected, tested, 
and accepted; protecting work against theft, injury, or damage; and shall carefully store 
material and equipment received on site which is not immediately installed.  Close open 
ends of work with temporary covers or plugs during storage and construction to prevent 
entry of foreign objects. 

 
3.16 RESPONSIBILITY OF CONTRACTOR 
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A. The Contractor is responsible for the complete and satisfactory installation of the work in 
accordance with the intent of the drawings and specifications.  He shall provide, without 
extra charge, all incidental items required, as part of his work, even though not particular-
ly specified or indicated.  The installation shall be so made that its several component 
parts will function together as a workable system and shall be left with all parts adjusted 
and in working order. 

 
3.17 PENETRATION OF FIRE AND SMOKE BARRIERS 
 

A. Penetrations of floor, wall and/or ceiling assemblies required to have a fire or smoke re-
sistance rating shall be protected in accordance with all applicable codes and as further 
described in Division 22 specification sections. 

B. Fire stop insulation for all copper, iron and steel pipe/duct where passing through fire 
walls shall be ceramic fiber blanket equal to Manville "Cerablanket" 6 lb. density. 

C. Fire stop insulation on plastic pipe penetrations through fire walls shall be an intumescent 
type wrap.  Provide sleeves of adequate diameter to apply the required number of insula-
tion wraps on pipe per manufacturer's requirement. 

 
 

END OF SECTION 
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SECTION 220553 
PLUMBING IDENTIFICATION 

 
PART 1  GENERAL 
 
1.1 WORK INCLUDED 
 

A. Identification of plumbing products installed under Division 22. 
 
1.2 REFERENCES 
 

A. ANSI/ASME A13.1 - Scheme for the Identification of Piping Systems. 
 
1.3 SUBMITTALS 
 

A. Submit product data under provisions of Division 1. 
B. Submit list of wording, symbols, letter size, and color coding for mechanical 

identification. 
 
PART 2  PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Seton. 
B. W. H. Brady 
C. Emed Company, Inc. 
D. Substitutions:  Under provisions of Division 1. 

 
2.2 MATERIALS 
 

A. Color:  Unless specified otherwise, shall conform with ANSI/ASME A13.1. 
B. Plastic Nameplates:  Laminated three-layer plastic with engraved black letters on 

light contrasting background color. 
C. Plastic Pipe Markers:  Factory fabricated, flexible, semi-rigid plastic, preformed to 

fit around pipe or pipe covering; minimum information indicating flow direction 
arrow and fluid being conveyed. 

D. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive 
adhesive backing and printed markings. 

 
PART 3  EXECUTION 
 
3.1 PREPARATION 
 

A. Degrease and clean surfaces to receive adhesive for identification materials. 
 
3.2 INSTALLATION 
 

A. Plastic Nameplates:  Install with corrosive-resistant mechanical fasteners or 
adhesive. 

B. Plastic Pipe Markers:  Install in accordance with manufacturer's instructions. 
C. Plastic Tape Pipe Markers:  Install complete around pipe in accordance with 

manufacturer's instructions. 
D. Piping:  Identify piping, concealed or exposed, with plastic pipe markers.  Identify 

service, flow direction, and pressure.  Install in clear view and align with axis of 
piping.  Locate identification not to exceed 25 feet (6 m) on straight runs including 
risers and drops, adjacent to each valve and "T", at each side of wall, floor or roof 
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penetration.  Lettering shall be readily observed within the room or space the 
piping is located. 

E. Pipe identification and color shall be as follows: 
 
Legend Wording    Marker Colors/Lettering 
 
Domestic Cold Water    Green/White 
Domestic Hot Water and Hot Water Recirc. Yellow/Black 
Drain (Storm and Sanitary)   Green/White 
 

 
  
 

 
END OF SECTION 
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SECTION 220700 
PLUMBING INSULATION 

 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Furnish all labor, equipment, materials, and accessories, and perform all operations 
necessary for the installation of insulation in accordance with these specifications. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 220500 - Common Work Results for Plumbing 
B. Section 223000 - Plumbing 

 
1.3 REFERENCES 
 

A. ANSI/ASTM C547 - Mineral Fiber Preformed Pipe Insulation 
B. ASTM E84 - Surface Burning Characteristics of Building Materials 
C. NFPA 255 - Surface Burning Characteristics of Building Materials 

 
1.4 FIRE HAZARD CLASSIFICATION 
 

A. All components of the insulation system including insulation facings, mastics and 
adhesives with the exception of the elastomeric material specified elsewhere herein shall 
not exceed the following hazard ratings as determined by NFPA 225 of ASTM E84. 

Pipe & Equipment  Duct Coverings 
Coverings    and/or Linings 

 
  1. Flame spread rating     25   25        
  2. Fuel contributed           50               -- 
  3. Smoke developed          50          50 
 
1.5 QUALITY ASSURANCE 
 

A. Furnish insulation systems to the project site bearing the manufacturer's label. 
B. Appearance shall be of equal importance with its mechanical correctness and efficiency. 
C. Applicator:  Company specializing in piping insulation application with three years 

minimum experience. 
 
1.6 PROTECTION 
 

A. Protect insulation against dirt, water, chemical, or mechanical damage before, during, 
and after installation.  Any such insulation or covering damaged prior to final acceptance 
of the work shall be satisfactorily repaired or replaced. 

 
PART 2  PRODUCTS 
 
2.1 MANUFACTURER 
 

A. Approved manufacturers for insulation are Manville, PPG, Owens-Corning and Knauf. 
B. Approved manufacturer for adhesives, sealants, and coatings are Dow, Foster, Hardcast, 

and Childers Product Company. 
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2.2 PIPE INSULATION 
 

A. Specification "A":  Preformed fiberglass; ANSI/ASTM C547; with "K" factor of 0.23 
maximum at 75 F mean temperature.  Jacket shall be factory applied kraft paper.  
Provide vapor barrier on all storm drain insulation, and on insulated piping possibly 
conveying fluids below 60 F. 

B. Specification "B":  Flexible, elastomeric closed cell insulation with "K" factor of 0.27 at 75  
mean temperature.  This product is not to be installed in locations where its use is 
prohibited by local codes. 

C. Pipe insulation schedule for piping not directly buried or heat traced unless noted 
otherwise. 

 
SYSTEM   PIPE SIZE  SPECIFICATION 

  
         A B 
 

Domestic Cold Water  1" & smaller  1/2" -- 
     1-1/4" & larger  3/4" 
 

Domestic Hot Water  ½”   1/2"  
 and Re-circulation  ¾” thru 1-1/2”  3/4" 
     2" thru 3”  1"  
      

 
 Storm Drain Piping  All   1" -- 

& Roof Drain Sumps 
 
  
  Condensate Drains  All   1/2" -- 
 

D. Fittings and valves shall be covered with Zeston premolded one-piece PVC insulated 
covers 

E. Insulating Cement:  ANSI/ASTM C195; hydraulic setting mineral wool. 
F. Finishing Cement:  ASTM C449. 
G. Adhesives:  Compatible with insulation. 

 
2.3 FIRE STOP INSULATION 
 

A. Fire stop insulation for all copper, iron and steel pipe/duct where passing through fire 
walls shall be ceramic fiber blanket equal to Manville "Cerablanket" 6 lb. density. 

B. Fire stop insulation on plastic pipe penetrations through fire walls shall be an intumescent 
type wrap.  Provide sleeves of adequate diameter to apply the required number of 
insulation wraps on pipe per manufacturer's requirement. 

 
PART 3  EXECTION 
 
3.1 GENERAL INSTALLATION 
 

A. Insulation shall be installed by workmen regularly engaged in this kind of work in 
accordance with the manufacturer's recommendations. 

B. Apply insulation on clean, dry surfaces free of any foreign matter and only after tests and 
approvals required by the specifications have been completed. 

C. Pipe insulation shall be continuous through walls and floor openings except where walls 
and floors are required to be fire stopped or required to have fire resistive rating.  Where 
this occurs, the open space remaining between the sleeve and pipe shall be filled with 
fire stop insulation and/or sealant. 
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D. Insulation on all cold surfaces must be applied with a continuous, unbroken vapor seal.  
Supports, anchors, etc., that are secured directly to cold surfaces must be adequately 
insulated and vapor sealed to prevent condensation. 

E. All exposed raw edges shall be finished with finishing cement. 
F. The word "concealed" as used in this Section refers to insulation in ceiling plenums, 

furred spaces, pipe and duct shafts, unheated spaces immediately below roof, 
unexcavated spaces, and crawl spaces.  The word "exposed" refers to insulation in all 
other areas. 

 
3.2 INSTALLATION OF PIPE INSULATION 
 

A. Butt all joints firmly together and smoothly, secure all jacket laps and joint strips with lap 
adhesive. 

B. Ends of cold pipe insulation shall be sealed off with a vapor barriers coating and at 
intervals of 21' on continuous runs of pipe. 

C. On hot pipe, apply 3" wide vapor barrier tape or band over the butt joint. 
D. On insulated piping without vapor barrier and piping conveying fluids between 75 F and 

140 F, do not insulate flanges and unions at equipment, but bevel and seal ends of 
insulation at such locations. 

E. Provide an insert, not less than 6" long, of same thickness and contour of adjoining 
insulation, between support shield and piping, but under the finish jacket, on piping 2" 
diameter or larger, to prevent insulation from sagging at support points.  Inserts shall be 
cork or other heavy density insulating material suitable for the planned temperature 
range.  Factory fabricated inserts may be used per Section 220500.  Pipe insulation shall 
abut the rigid insulation insert.  On pipes covering fluids below ambient temperature, 
apply a wet coat of vapor barrier lap cements on all butt joints and seal the joints with 3" 
wide vapor barrier tape or band. 

F. Neatly finish insulation at supports, protrusions and interruptions. 
G. Insulate all above grade storm drain pipes which are located in tempered spaces with 

preformed fiberglass with a vapor barrier, including roof drain sumps which may be 
exposed thru the roof deck into the tempered space. 

 
3.3 INSTALLATION OF INSULATION ON FITTINGS AND VALVES 
 

A. Where the factory premolded one-piece PVC insulated fitting covers are to be used, the 
ends of the insulation shall be tucked snugly into the throat of the fitting and the edges 
adjacent to the pipe covering, tufted and tucked in, fully insulating the pipe fitting.  Covers 
shall overlap the adjoining pipe insulation and jackets and on cold pipes shall be sealed 
at all seam edges with vapor barrier adhesive.  The circumferential edges of all covers 
shall be sealed with pressure sensitive vinyl tape.  The tape shall overlap the jacket and 
the cover at least one inch. 

 
 
3.4 PROTECTION OF INSULATION 
 

A. Provide insulation jacket of 0.016 corrugated aluminum where insulation can be damaged 
due to low clearances or accessible to the occupants.  When located in mechanical 
rooms, protect insulation located across walkways or which can be easily damaged due 
to service of equipment. 

 
 

END OF SECTION 
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 SECTION 224000 
 PLUMBING 
 
PART 1   GENERAL 
 
1.1 DESCRIPTION 
 

A. Provide a complete plumbing system as indicated on the Drawings and as specified herein 
consisting of the following but not limited thereto: 

 
1. Sanitary Sewer Distribution. 
2. Water Distribution System. 
3. Plumbing Fixtures, Rough-In, Setting, and Connection. 
4. Floor Drains, Cleanouts.   
5. Backflow Preventers.       
6. Hot Water Circulator 
7. Water Hammer Arrestors 
8. Roof Drains 
9. Water Tempering Control Valves 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 220500 – Common Work Results for Plumbing. 
B. Section 220700 - Plumbing Insulation. 

 
1.3 REQUIREMENTS OF REGULATORY AGENCIES 
 

A. Local plumbing code and/or ordinances. 
B. Michigan Plumbing Code. 
C. Water and/or sewer agencies having jurisdictional control of the area in which the project is 

to be constructed. 
D. International Fuel Gas Code. 

 
1.4 SUBMITTALS 
 

A. Submit product data under provisions of Division 1. 
 
PART 2  PRODUCTS 
 
2.1 SANITARY AND STORM SEWER PIPING, BURIED WITHIN 5 FEET (1500 mm) OF BUILDING 
 

A. Cast Iron Pipe:  CISPI 301, hubless, service weight.  Fittings:  Cast iron.  Joints:  Neoprene 
gaskets and stainless steel clamp-and-shield assemblies. 

B. PVC Pipe:  ASTM D1785, or D2665.  Fittings: Schedule 40 PVC.  Joints:  ASTM D2855, 
solvent weld. 

 
2.2 STORM SEWER, SANITARY SEWER, AND VENT PIPING, ABOVE GRADE 
 

A. Cast Iron Pipe:  CISPI 301, hubless, service weight.  Fittings:  Cast iron.  Joints:  Neoprene 
gaskets and stainless steel clamp-and-shield assemblies. 

B. Cast iron soil pipe and fittings, and the couplings used to join these products together, shall 
be third-party listed and labeled.  Third party certifiers and inspectors shall comply with the 
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minimum inspection requirements of Annex A or Annex A1 of the ASTM and CISPI product 
standards indicated in the 2018 or later code for such products. 

C. Schedule 40 PVC Pipe: ASTM D1785 or D2665.  Fittings:  ASTM D2466 PVC.  Joints:  
ASTM D2855, solvent weld.  PVC pipe shall not be used where sanitary waste discharge 
could exceed 140 F such as kitchens or boiler room drains.   

 
2.3 WATER PIPING, ABOVE GRADE 
 

A. Copper Tubing:  ASTM B88, Type L, hard drawn.   
B. Fittings:  ANSI/ASME B16.23, cast brass, or ANSI/ASME B16.29, wrought copper.  
C. Joints:  ANSI/ASTM  B32, solder, Grade 95Sn. 

 
2.4 WATER PIPING, BELOW GRADE 
 

A. Copper Tubing:  ASTM B75, Type K, soft drawn, rated for 160 psi at 73.4 degrees F; Fittings: 
ANSI/ASME B16.23, cast brass, or ANSI/ASME B16.29, wrought copper; Joints:  
ANSI/ASTM  B32, solder, Grade 95Sn. 

B. ASTM F876 or 877, Cross linked polyethylene (PEX) plastic tubing:  
 1. Water piping shall not contain any joints and connections below slab, no exceptions.  
 2. Tubing shall be cross-linked polyethylene in accordance with ASTM F 876/877.  

Tubing shall have a pressure and temperature rating of 100 psi at 180F.  The tubing 
shall have an EVOH oxygen barrier capable of limiting oxygen diffusion.  Tubing 
shall carry a 25 year non-prorated warranty against failure. 

 3. Fittings compatible with the PEX tubing shall be supplied by the tubing manufacturer 
and tested to ASTM F 877.  Fittings shall be manufactured of dezincification 
resistant brass, with brass insert, O-ring seal, a compression ring, and a 
compression nut.  

 
2.5 NATURAL GAS PIPING, ABOVE GRADE 
 

A. Steel Pipe:  ASTM A53 or A106, Schedule 40 black.  Fittings: Conform to ASME B1.20.1, 
ANSI/ASME B16.3, malleable iron, or ASTM A234, forged steel welding type.  Joints:  
Screwed for pipe two inches (50mm) and under with pipe-joint compound or tape on male 
threads only; ANSI/AWS D1.1, welded, for pipe over two inches (50mm). 

 
2.5 FLANGES, UNIONS, AND COUPLINGS 
 

A. Pipe Size 2 Inches (50 mm) and Under:  150 psig (1 034 kPa) malleable iron unions for 
threaded ferrous piping; bronze unions for copper pipe, soldered joints. 

B. Pipe Size Over 2 Inches (50 mm):  150 PSIG (1 034 KpA) forged steel slip-on flanges for 
ferrous piping; bronze flanges for copper piping; neoprene gaskets for gas service. 

C. Dielectric Connections:  Union or waterway fitting with galvanized or plated steel grooved 
end(s), threaded end, copper solder end, water impervious isolation barrier. Basis of Design: 
Victaulic Style 47. 

 
2.6 FLOOR DRAINS 
 

A. Approved manufacturers are Josam, J.R. Smith, Zurn, Wade, MiFab. 
B. Provide floor drains in accordance with Plumbing Fixture Schedule shown on the drawings. 

 
2.7 CLEANOUTS AND CLEANOUT ACCESS COVERS 
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A. Approved manufacturers are Josam, Smith, Zurn, and Wade. 
B. Cleanouts in floor shall be similar to Josam series 58370 with stain NIKALOY rim and 

scoriated round floor plate with "C.O." cast in the plate and secured with countersunk screws 
to cast iron adjustable collar and bronze countersunk plug and inside caulk outlet.  

C. Cleanouts in wall shall be similar to Josam series 58710 caulking ferrule for soil pipe hub, 
coated cast iron countersunk plug, and polished Nikaloy round access cover plate secured to 
plug by countersunk screw. 

D. Exterior Surfaced Areas:  Round cast nickel bronze access frame and non-skid cover. 
E. Exterior Unsurfaced Areas:  Line type with lacquered cast iron body and round epoxy coated 

gasketed cover. 
 
2.8 PLUMBING FIXTURE AND TRIM 
 

A. Approved manufacturers are: 
 

1. Water Closets - Kohler, American Standard, Mansfield. 
2. Urinals - Kohler, American Standard, Mansfield. 
3. Lavatories - Kohler, American Standard, Mansfield. 
4. Sinks; Stainless Steel - Elkay, Just. 
5. Electric Water Coolers - Elkay, Kohler, Oasis. 
6.  Water Closet Seats - Furnished with fixture or equivalent to Olsonite, Church, 

Bemis. 
7. Flush Valves - Sloan, Zurn, Delany. 
8. Fixture Carriers - Josam, Smith, Zurn, Wade. 
9. Column Showers – Bradley, Acorn 
 

B. Provide plumbing fixtures complete with trim, supply, and waste connections as scheduled 
on the Drawings. 

C. All exposed trim shall be chrome-plated brass unless otherwise specified in schedule. 
 
2.9 TRAPS 
 

A. Provide traps for each plumbing fixture, floor drain, and other equipment requiring connection 
to the sanitary sewer system.  Place each trap as near to the fixture outlet as practical.  Trap 
material and type of connections shall be brass unless noted otherwise or to be compatible 
with the connecting drainage system and be suitable for the intended application. 

B. Traps at all floor drains shall be provided with a trap seal equal to Sure Seal inline floor drain 
trap sealer consisting of an ABS plastic housing and elastomeric neoprene rubber diaphragm 
with soft rubber sealing gasket meeting the requirements of ASSE 1072.  

C. Exposed traps shall be chrome plated unless specified otherwise. 
 
2.10 WATER HAMMER ARRESTORS 
 

A. ANSI A112.26.1; sized in accordance with PDI WH-201, pre-charged suitable for operation  
in temperature range - 100 to 300 degrees F (-73 t 149 degrees C) and maximum 250 psig 
(1700kPa) working pressure as manufactured by Wade. 

 
2.11 BACKFLOW PREVENTER 
 

A. Reduced Zone Pressure Backflow Preventer: Bronze body with corrosion resistant internal 
parts and stainless steel springs; two independently operating, spring loaded check valves; 
diaphragm type differential pressure relief valve located between check valves; non-threaded 



 
PLUMBING 
224000-4 

 

vent outlet; assembled with two gate valves, strainer, and four test cocks.  2" and above, 
Watts Model 909, ANSI 1015.  1-1/2" and below, Watts Series 995, ANSI 1013. 

 
2.12 ROOF DRAINS 
 

A. Roof Drains: Shall be dura-coated cast-iron drains with sump, minimum of 10-inch diameter 
body, non-puncturing flashing clamp device with integral gravel stop and adjustable under 
deck clamp, adjustable extension sleeve and/or frame for roof insulation and removable cast-
iron locking dome.  Free area of dome shall be not less than two times the free area of drain 
outlet. 

B. Approved manufacturers: 
 

a. J.R. Smith 
b. Wade 
c. Zurn 
d. Josam 
e. MiFab 

 
2.13 FIXTURE SUPPORTS 
 

A. Provide all wall hung lavatories with concealed arm type wall carrier equal to Zurn Z-1231.  
Verify space available for carriers with the architectural drawings. 

B. Where limitations preclude use of concealed arm type carriers, only then utilize approved 
wall type carriers.   

C. Where handicapped fixture heights are indicated, carriers shall be selected to permit fixture 
setting at the specified height. 

 
2.14 WATER TEMPERING CONTROL VALVES 
 
 A. Point-of-Use Anti-Scald Valve: 

 
 1. Install a Watts model MMX, or USG-B under the sink Gaurdian tempering valve (or 

equal) at all lavatory locations as identified in Section 607.1 of the Michigan 
Plumbing Code.  Valve shall be ASSE 1070 listed.  

 
2.15 UNDER-SINK PLUMBING GUARDS 

 
A. Provide waste and supply piping covers on all ADA sinks and lavatories.  Covers shall be 

equal to Truebro “Lav-Guard.   
B. Material shall be a white molded vinyl with internal fasteners designed to fit the piping 

material it is covering.  Covers shall have internal pipe stand-off ribs to provide cushioning. 
C. Built in vents shall keep inside of covers dry. 

 
2.16 FLOOR DRAIN INLINE TRAP SEALER 
 

A. Floor drains shall be provided with a trap seal equal to Sure Seal inline floor drain trap sealer 
consisting of an ABS plastic housing and elastomeric neoprene rubber diaphragm with soft 
rubber sealing gasket meeting the requirements of ASSE 1072, in lieu of a trap primer valve 
and water connection. 

 
PART 3 EXECUTION 
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3.1 WATER DISTRIBUTION INSTALLATION 
 

A. Provide non-conducting dielectric connections wherever joining dissimilar metals. 
B. Route piping in orderly manner and maintain gradient. 
C. Install piping to conserve building space and not interfere with use of space. 
D. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment. 
E. Provide clearance for installation of insulation and access to valves and fittings. 
F. Provide access where valves and fittings are not exposed or accessible above lay-in ceiling. 

 Furnish access door to the general contractor and coordinate size and location of access 
doors to adequately service valves. 

G. Slope water piping and arrange to drain at low points. 
H. Provide valves on all water line take-offs from mains to isolate each fixture or group of 

fixtures. 
I. Install unions downstream of valves and at equipment or apparatus connections. Unions and 

flanges for servicing and disconnect are not required in installations using grooved joint 
couplings. (The couplings shall serve as disconnect points.) 

J. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers 
whenever piping is 2-1/2" or smaller.  Install butterfly valves on piping 3" or larger. 

K. Locate water lines at proper distance and with proper clearances from electrical panel boxes. 
L. While typically not called out individually on the plans, all building water supply systems that 

serve fixtures with quick closing type solenoid valves such as laundry washers and 
dishwashers, or flush valves such as toilets and urinal shall be provided with mechanical 
type water hammer arrestors, sized as required by the manufacturer and in accordance with 
the State Plumbing Code. 

 
3.2 SANITARY SEWER AND VENT INSTALLATION 
 

A. Install building sewer and vent piping in strict accordance with the rules and regulations of 
the local waste water authorities and the agency that has jurisdictional control over the area 
within which the construction site is located. 

B. Establish invert elevations, slope drains at 1/8 inch per foot minimum.  Maintain gradients. 
C. Vent piping shall be sloped up toward exterior termination at code required gradients. 
D. Where piping is to be exposed in present or future ceiling plenums, the use of PVC or ABS 

piping is prohibited. 
 
3.3 STORM SEWER INSTALLATION 
 

A. Where piping is to be exposed in present or future ceiling plenums, the use of PVC or ABS 
piping is prohibited. 

B. Install insulation on all storm drain piping and drain pans. 
  
3.4 PIPE TESTING OF DISTRIBUTION SYSTEM 
 

A. All piping systems shall be tested and proven tight prior to concealment.  These tests are for 
the benefit of both the owner and contractor to assure all welds, joints and systems will 
perform properly under normal or expected use without leaking.   

B. Ensure that the test pressure which might damage fixtures or equipment does not reach 
such units by valving them off or otherwise isolating them during the test. 

C. Open and close all system valves at least once while system is pressurized to test valve 
packing.  Tighten as required. 

D. All hydrostatic tests shall be held for a minimum of two hours without loss of pressure.  All air 
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tests shall be held for a minimum of one hour without loss of pressure. 
E. When job site conditions do not permit the use of water, air may be used in lieu of water. 
F.  Test Procedures shall be as Follows: 
 

1. Domestic hot and cold water:  150-psig hydrostatic test. 
2. Gas:  30-psig air test. 
 

3.5 FLOOR DRAIN INSTALLATION 
 

A. Set floor drains so that top will be lower than surrounding floor.    Except where area of floor 
slope is indicated on the architectural plans to be different, floors shall slope 1/4" per foot 
toward drain for a minimum of 24" around all sides of the drain.  Where area of floor slope is 
indicated on the architectural plans to be different but no floor pitch is given, set drains so a 
1/4" per foot can be maintained over entire area of slope.  Cut and replace concrete at drains 
to be replaced to cast drains into concrete. 

B. Flash all drains located in slabs above ground. 
C. All floor drains specified with flashing clamps shall be furnished with 16-inch square 

minimum size, flashing collar.  Flashings shall be larger for field built janitors receptors, 
individual shower stalls, etc., in which case the flashing shall extend 6 inches up the sides of 
the receptors or as detailed on the Architectural drawings. 

D. Any floor drains traps subject to loss of priming seal by evaporation shall be served by a 
“Sure Seal” inline floor drain trap sealer, or a trap seal primer valve. 

 
3.6 CLEANOUT INSTALLATION 
 

A. Provide cleanouts where indicated on the plans or as required by code.   
B. Cleanouts shall be full size for pipe up to 4". 
C. Install cleanouts so they are accessible by extending them through walls or floors. 

 
3.7 PLUMBING FIXTURE INSTALLATION 
 

A. Set fixtures level with solid backing behind lavatory supports.  
B. Provide chrome-plated anchor bolts and washers for all lavatories. 
C. Remove all labels, clean fixtures, and leave installation ready for use. 
D. Provide rigid bracing for each flush valve stub-out. 
E. Connections to individual fixtures shall not be less than sizes scheduled on the Drawings 

unless otherwise specifically noted. 
F. Seal all cracks between fixture and wall, and/or counter top, and/or floor with matching color 

sealant equal to General Electric silicone. 
G. Review millwork shop drawings.  Confirm location and size of fixtures and openings before 

rough-in and installation. 
H. Install each fixture with trap, easily removable for servicing and cleaning. 
I. Provide chrome plated rigid or flexible supplies to fixtures with chrome plated brass 

screwdriver stops, reducers, and escutcheons. 
J. Install components level and plumb. 
K. Install and secure fixtures in place with wall carriers and bolts. 

 
3.8 REDUCED PRESSURE BACKFLOW PREVENTER INSTALLATION 
 

A. Locate valve where it will be visible and accessible for maintenance and at such location that 
dripping or discharge of water from relief vent will not create a nuisance nor damage to 
finished surfaces.  Pipe relief drain to floor near drain. 
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B. Install shut-off valve and strainer upstream of backflow preventer. 
 
3.9 WATER HAMMER ARRESTOR INSTALLATION 
 

A. Provide shock absorbers at all solenoid valves, quick-closing valves, and at each plumbing 
fixture or battery of plumbing fixtures on both hot and cold water supply branches.  Size and 
locations shall be as per manufacturer's recommendations. 

 
3.10 ROOF DRAINS 
 

A. Coordinate installation of roof drains with the work of installing roofing to assure proper drain 
elevation. 

B. Lubricate roof drain associated expansion joint slip surfaces with graphite and oil prior to 
installation, unless otherwise required by the manufacturer.  Adjust packing. 

C. Check drainage of surfaces by flooding with hose or inspecting roof surface after a rain. 
D. Where roof drain sump and pipe is exposed to tempered space below deck, coordinate with 

insulation contractor for insulation. 
 
3.11 FLASHINGS 
 

A. Openings in the roof for roof drains, duct work or other piping, shall be flashed watertight.  
Flashing method shall be as accepted by the Engineer. 

B. Senco vent stack counterflashing #105-14 is acceptable where appropriate. 
C. Mobleflex or approved equal manufactured by the Noble Company, Grand Haven, Michigan, 

may be used for roof drain flashings.  The material is a laminated flashing of a non-
plasticized chlorinated polyethylene sheet to asphalt saturated roofing felt.  Installation shall 
be in accordance with manufacturers directions. 

 
3.12 GAS PIPING 
 

A. All gas piping systems shall be visually inspected and pressure tested to determine that the 
materials, design, fabrication and installation practices comply with the requirements of IFGC 
406.  Prior to assembly and testing, the interior of the pipe shall be cleared of all foreign 
matter. 

B. Where new branches are installed on existing gas piping mains to serve new appliances, 
only the newly installed branches shall be required to be pressure tested.  Under no 
circumstance shall a valve in the line be used as a bulkhead between gas in one section of 
the piping and test medium on the other section.. 

C. All gas piping shall be pressure tested in accordance with the requirements of ANSI, and the 
most current edition of the manufacturer’s design and installation guide. 

 
 END OF SECTION 
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SECTION 230100 
GENERAL MECHANICAL REQUIREMENTS 

 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or 
scheduled on drawings and/or herein, including all labor, materials, equipment and 
incidentals necessary and required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions 
of the specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, mechanical 
systems, and related items affected by this work.  

 
1.3  DESCRIPTION 
 

A. This section includes general provisions that are applicable to Division 23. 
 
1.4 SCOPE 
 

A. The work covered by this Division of the Specifications consists of furnishing all labor, 
supervision, equipment, materials, all incidentals, related items and appurtenance, and 
performing all operations necessary to complete the installation of Work in strict 
accordance with the Sections under this Division of the Specifications and work indicated 
on the Drawings including that which is considered essential to the Contract Documents. 

 
1.5 DRAWINGS AND SPECIFICATIONS 
 

A. The mechanical drawings are diagrammatic in character. 
B. All drawings related to this structure, together with these specifications, shall be 

considered in bidding.  The drawings and specifications are complementary, and what is 
called for in either of these shall be as binding as though called for by both.  Should any 
conflict arise between drawings and specifications, such conflict shall be brought to the 
attention of the Architect/Engineer for resolution. 

 
1.6 GUARANTEE 
 

A. The Contractor shall guarantee all materials, labor, workmanship, and the successful 
operation of all equipment and apparatus installed for a period of one year from the date 
of final acceptance of the entire work, not necessarily the manufacturer's guarantee of 
when it was installed, and shall guarantee to repair or replace at his own expense any 
part of the apparatus which may show defect during that time, provided such defect is, in 
the opinion of the Architect/Engineer, due to imperfect material or workmanship and not 
due to carelessness or improper use. 

 
 
PART 2  PRODUCTS – NOT USED 
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PART 3  EXECUTION 
 
3.1 EXAMINATION OF SITE 
 

A. The Contractor shall visit and examine the premises and/or job site so as to ascertain the 
existing conditions before bidding.  No extras will be allowed due to lack of knowledge of 
these conditions. 

 
 
 

END OF SECTION 
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SECTION 230500 
COMMON WORK RESULTS FOR HVAC 

 
PART 1  GENERAL 

 
1.1 DESCRIPTION 
 

A. This section covers basic materials and methods which may be common to two 
or more subsequent sections. 

 
1.2 QUALITY ASSURANCE 
 

A. Chemical and physical properties of all materials, design, performance 
characteristics and methods of construction of all items of equipment shall be in 
accordance with the following applicable regulations, references, and standards 
of current editions in effect 30 days prior to receipt of bids: 

 
1. American Society of Heating, Refrigerating, Air Conditioning Engineers 

(ASHRAE) 
2. American Society of Mechanical Engineers (ASME). 
3. American Society for Testing and Materials (ASTM). 
4. Factory Mutual Laboratories (FM). 
5. National Electrical Manufacturer's Association (NEMA). 
6. National Fire Protection Association (NFPA). 
7. Plumbing and Drainage Institute (PDI). 
8. Underwriters' Laboratories, Inc. (UL). 
9. American National Standards Institute (ANSI). 
 

B. All work, materials and equipment shall comply with the rules and regulations of 
all codes and ordinances of the local, state and federal authorities.  Such codes, 
where applicable, shall take precedence over these drawings and specifications. 

C. All castings used for coupling housings, fittings, and valve bodies shall be date 
stamped for quality assurance and traceability. 

 
1.3 MATERIALS AND MANUFACTURERS 

 
A. Unless otherwise noted all materials and equipment shall be new, free of defects, 

installed in accordance with manufacturer's current published recommendations 
in a neat manner and in accordance with standard practice of the Industry. 

B. Certain materials and/or equipment in this specification are specified by 
manufacturer and catalog numbers.  The design was based on the specified 
equipment and establishes a degree of quality, performance, physical 
configuration, etc.  If the Contractor should elect to use equipment other than the 
equipment used as a basis for design but listed as "acceptable" in the 
Specifications, Contractor shall be responsible for space requirements, 
configuration, performance and changes in, bases, supports, vibration isolators, 
structural members, openings in structure and other apparatus that may be 
affected by its use. 

C. Contractor further agrees that if deviations, discrepancies, or conflicts between 
reviewed submittals and shop drawings, and the Contract Documents in the form 
of design drawings and specifications are discovered after submittals and/or 
shop drawings are processed by the Architect/Engineer, the design drawings and 
specifications shall control and shall be followed at no additional cost to Owner or 
Engineer. 

 
1.4 SUBSTITUTION APPROVALS 
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A. Equipment and/or materials manufactured by any one of the manufacturers listed 

in this specification or on the drawings shall be acceptable. 
B. Where no specific manufacturer is listed, a first-class item of cataloged 

manufacturer shall be furnished. 
C. Where specifications list a manufacturer and then state, ‘or approved equal’, it 

shall be the contractors responsibility to obtain in writing the Engineers approval 
of the proposed ‘equal’ product prior to bids.  Contractor shall not simply assume 
a product will be approved ‘as equal’ based on supplier representatives’ verbal 
statements. 
 

1.5 QUIET OPERATION AND VIBRATION 
 

A. All mechanical equipment provided under this contract shall operate under all 
conditions of load without any sound or vibration which is objectionable in the 
opinion of the Architect/Engineer.  In case of moving machinery, sound or 
vibration noticeable outside of its own room in which it is installed, or annoyingly 
noticeable inside its own room, will be considered objectionable.  Sound or 
vibration conditions considered objectionable by the Architect/Engineer shall be 
corrected in an approved manner by the Contractor at his expense.  Vibration 
control shall be by means of approved vibration eliminators in a manner as 
recommended by the manufacturer of the eliminators. 

 
1.6 PERMITS AND INSPECTIONS 
 
 A. Mechanical contractor shall file for, pay all fees, and obtain all applicable boiler, 

mechanical and other permits required to receive approvals for occupancy and 
use of the premises. 

 B. Contractor shall call for, and ascertain all inspections are completed and 
approvals obtained for the work prior to submitting an application for final 
payment. 

 
PART 2  PRODUCTS 
 
2.1 VALVES, CHECK VALVES AND STRAINERS 
 

A. All valves, except as otherwise specified in detail specifications, shall be of one 
manufacturer: Victaulic, Apollo, Milwaukee Valve, Crane, Kennedy, Jenkins, 
Hammond, Powell, or Nibco (gate valves - block pattern) and are to be 
manufactured in accordance with the Manufacturer's Standardization Society of 
the Valves and Fittings Industry Standards wherever applicable. 

B. Ball valves shall be used in lieu of gate valves wherever the pressure and 
temperature ratings of same are satisfactory for the intended service and valve 
can be operated easily from floor or platform. 

C. Listed manufacturer's numbers in detailed specifications are for cross reference 
purposes. 

D. Ball Valves: 
 

1. Valves 2” and smaller shall be rated 150 psi SWP, 600 psi nonshock 
CWP; and have two-piece, cash brass bodies, replaceable reinforced 
Teflon seats, full-port ¼”-1”, conventional-port 1¼”-2”, blow-out-proof 
stems, chrome-plated brass ball, and threaded or soldered ends.  Valves 
shall comply with MSS SP-110. 
 

E. Butterfly Valves: 
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1. Valves 2½” and larger shall be rated 300 psi nonshock CWP; and have a 
flange type body with 2” extended neck for insulating.  They shall be 
ductile iron, ASTM A 536; with stainless steel disc; 416 stainless steel 
stem (stem shall be offset from the disc centerline to provide complete 
360-degree circumferential seating); ethylene-propylene diene monomer 
(EPDM) O-ring stem seals; and resilient, EPDM rubber molded to the 
pressure responsive seat.  Sizes 2½  - 6” shall be lever operated with a 
ten-position throttling plate; sized 8 – 12” shall have gear operators; 
sizes 14” and larger shall have worm gear operators only. 

2. Valves shall comply with MSS SP-67 
3. Butterfly valves in dead-end service require both upstream and 

downstream flanges for proper shut-off and retention or must be certified 
by the manufacturer for dead-end service with downstream flanges.  
 

F. Balancing Valves: 
 

1. One piece non-ferrous brass/bronze flow measuring and balancing/shut-
off valve combination rated to 150 psig.  Flow element shall be a low 
loss/high signal Venturi or orifice meter equipped with pressure and 
temperature test ports and caps.  Valve shall be ball type with teflon 
seats and blow-out proof stem with teflon packing.  Valves shall provide 
positive shut-off, memory stop, and union, equal to Flow Design, Inc. 
"AccuSetter" for sizes 1" through 4", or Circuit Setter by B & G, Taco, 
Victaulic / Tour & Andersen for sizes 1/2" through 12". 

2. Provide gauge kit with flow-set valves consisting of Bellows-type meter 
capable of reading flow directly in GPM.  Meter equipped with 6 foot 
hoses, Schrader-type end connectors, bleed and equalizing manifold and 
rugged plastic case. 

3. In lieu of P/T ports, Schrader test ports may be used if separate gauges 
are installed at equipment being served. 

4. Coil-Hook-up Connections: Victaulic Koil-Kits Series 799 or 79V may be 
used at coil connections. The kit shall include a Series 786/787/78K 
circuit balancing valve, Series 78Y Strainer-Ball, Series 78U Union-Port 
fitting, with Series 78T ball valve and required coil hoses. A Style 793 
and/or 794 differential pressure controller shall be provided as required. 
A meter shall be provided by the valve manufacturer that shall remain 
with the building owner after commissioning. 

 
G. Gas Cocks: 
 

1. Corrosion resistant plug permanently lubricated, corrosion resistant 
bearings, suitable seals for intended service, lever operation, DeZurik 
Series 400. 

 
H. Lift (non-slam) Check Valves: 
 

1. 2" and smaller – Class 125 bronze, non-slam spring loaded lift check, 
brass disk, teflon seats. Screwed ends - Watts series 600.  Valves can 
be installed in horizontal or vertical position. 

 
I. Swing Check Valves: 
 

1. 2” and smaller shall be class 125, rated 125 psi SWP, 200 psi nonshock 
CWP; and have threaded or soldered ends, with body and cap 
conforming to ASTM B-62 cast bronze composition, y-pattern swing type 
disc.  Valves shall comply with MSS SP-80. 
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2. Class 150 valves meeting the above specifications may be used where 
system pressure requires.  For class 125 seat disc, specify Buna-N for 
WOG service and TFE for stream service.  For class 150 seat disc, 
specify TFE for stream service. 

3. 2½” and larger shall be class 125, rated 125 psi SWP, 200 psi nonshock 
CWP; iron body, bronze mounted, with body and bolted bonnet 
conforming to ASTM A-126 class B cast-iron, flanged ends, swing type 
disc, and nonasbestos gasket.  Valves shall comply with MSS Sp-71. 

4. Alternative check valves ( 2½” and larger) shall be class 125/250 iron 
body, bronze mounted, wafer check valve, with ends designed for 
flanged type connection, aluminum bronze disc, EPDM seats, 316 
stainless steel torsion spring, and hinge pin. 

5. A spring-actuated check valve is to be used on pump discharge.  Swing 
check with outside lever and spring (not center guided) is to be used on 
sump pumps. 

 
2.2 HANGERS AND SUPPORTS 
 

A. Pipe hangers shall be manufactured of the same material as the pipe or be non-
corrosive to the piping system to which it serves. 

B. Multiple pipe runs may be supported on trapeze hangers.  Trapeze shall be 
Unistrut P-100.  Hanger rods shall be one size larger than size specified herein 
for largest pipe on trapeze.  Where trapeze lengths exceeds 42", additional 
hanger rod shall be installed at midspan. 

C. Except where governed by local codes, maximum hanger spacing and minimum 
hanger rod sizes shall conform to the following table: 

 
    Pipe Size  Spacing  Hanger Rod 
 
  Steel Pipe 1/2"   6'-0"   3/8" 
    3/4" thru 1-1/4  8'-0"   3/8" 
    1-1/2", 2"  10'-0"   3/8" 
    2-1/2"   10'-0"   1/2" 
    3"   12'-0"   1/2" 
    4"   14'-0"   5/8" 
     
  Copper Pipe 1/2"   6'-0"   3/8" 
    3/4" thru 1”  8'-0"   3/8" 
    1-1/4" thru 2"  10'-0"   3/8" 
    2-1/2"   10'-0"   1/2" 
     
  Plastic Pipe 1-1/4”, 1-1/2"  4’-0”   3/8" 
  (PVC)  2”   5’-0”    3/8" 
    2-1/2”, 3”  6’-0”    3/8" 
    4”, 6"   7’-0”   1/2" 
     

D. Insulated pipe where specified to be continuous through hanger shall be 
protected at points of support with thermal hanger shields as manufactured by 
Pipe Shields, Inc. or equal of Insulshield or Uni-Grip.  Thermal hanger shields 
shall consist of a 360  insert of high density, 100 psi, water-proofed calcium 
silicate, encased in a 360  sheet metal shield.  Insert to be same thickness as 
adjoining pipe insulation.  Shield length and minimum sheet metal gauges shown 
in chart below: 

 
Pipe Size  Shield Length  Minimum Gauge 
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1/2" - 1-1/2"  4"    26 
2"-6"   6"    20 

 
2.3 ELECTRICAL EQUIPMENT 
 

A. All electrical equipment shall conform to the electrical specifications and shall be 
suitable for operation on the voltage and phase available at the building site.  
These characteristics shall be verified by the Contractor prior to ordering 
equipment. 

 
2.4 THERMOMETERS 
 

A. Approved manufacturers are Duro Instrument Corp., Miljoco, H.O. Trerice Co. 
B. Thermometers shall have die cast aluminum case with baked enamel finish; red 

reading tube with suitable 9" scale; adjustable multi-angle housing, brass 
separable socket. 

 
2.5 PRESSURE GAUGES 
 

A. Approved manufacturers are Duro Instrument Corp., Miljoco, H.O. Trerice Co., 
Ametek U.S. Gauge Division. 

B. Pressure gauges shall have phenolic turret case; 4-1/2" dial with suitable range; 
phosphorous bronze Bourdon tube; corrosion-resistant movement; adjustable 
stainless steel pointer; 1% of full scale accuracy; 1/4" NPT brass connection. 

C. Furnish the following with each pressure gauge:  1/4" brass needle valve 
Hammond IB415; pressure snubber Ray Model 1 Operating and Maintenance 
Specialties. 

 
2.6 ACCESS DOORS 
 

A. Mechanical Contractor shall provide and locate all required access doors where 
they may be required to service equipment, valves, dampers, etc. in inaccessible 
ceiling and walls.  General Contractor shall install. 

 
PART 3  EXECUTION 
 
3.1 DELIVERY AND STORAGE OF MATERIALS 
 

A. Make provisions for the delivery and safe storage of materials and make the 
required arrangements with other contractors for the introduction into the building 
of equipment too large to pass through finished openings. 

 
3.2 PIPE AND FITTINGS 
 

A. Piping is to be installed as shown on the drawings insofar as practical.  When a 
pipe size is not indicated the subcontractor shall request the pipe size from the 
Architect/Engineer through the general contractor. 

B. Provide sufficient swing joints, anchors, expansion loops, and/or devices 
necessary and install so as to permit free expansion and contraction without 
causing undue stresses.  Make all changes in direction with fittings.  Support 
piping independently at all equipment so that its weight shall not be supported by 
the equipment. 

C. All pipe shall be reamed to full pipe diameter before joining. 
D. Install vertical risers plumb and straight, horizontal lines parallel with walls and 

partitions. 
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E. Provide shut-off valves and unions suitably located to isolate each item of 
equipment, branch circuit or section of piping. 

F. Unions and flanges for servicing and disconnect are not required in installations 
using grooved joint couplings. (The couplings shall serve as disconnect points.) 

G. Provide 1/2" drain valves at all low points of each system to enable complete 
drainage. 

H. All piping shall be adequately supported from the buildings structural framing 
system with adjustable hangers to maintain grading where required and to 
prevent sagging and pocketing. 

I. Provide supports between piping and building structure where necessary to 
prevent swaying. 

J. The use of wire or perforated metal to support pipe will not be permitted. 
K. Do not install back-to-back change of direction or offset fittings such as ells and 

tees without a minimum of 3" nipple for the purposes of insulating the pipe 
properly. 

 
3.3 WELDING 
 

A. Joints in black steel pipe may be welded. 
B. All welders engaged in work under this section shall be certified by the National 

Certified Pipe Welding Bureau.  Each operator's certificate shall be on file at the 
site and shall be made available to the Architect/Engineer upon request. 

C. Welded joints shall be made in accordance with the applicable sections of the 
ASME Code and/or the applicable provisions of the ANSI B31 Standards. 

D. Piping ends for welded joints shall be machine cut and beveled for V-type joints.  
Make all changes in direction and intersections of welded lines with welding 
fittings.  Mitering of pipe to form tees will not be permitted. 

 
3.4 OPERATION INSTRUCTIONS 
 

A. Upon completion of all work and all tests, Contractor shall furnish the necessary 
skilled labor for operating all systems and equipment installed under this Division.  
The purpose is to demonstrate the workability of all systems and to instruct the 
Owner or his representative fully in the operations, adjustment, and maintenance 
of all equipment furnished utilizing the appropriate sections of the maintenance 
manual as a reference guide.  Give at least 48 hours notice to the Owner and 
Architect/Engineer in advance of this period. 

 
3.5 ACCEPTANCE TEST 
 

A. Subsequent to the final air and water balance test, all environmental systems 
shall be tested to prove satisfactory performance of all units. 

B. New components of the heating system shall be tested during the first heating 
season following completion of the mechanical systems and it shall be 
established that all controls are calibrated accurately and performing properly 
and that all units are heating satisfactorily. 

C. New components of the air conditioning system shall be tested during first 
cooling season following the completion of the mechanical systems; and it shall 
be established that all controls are calibrated accurately and performing properly 
and that all units are cooling satisfactorily. 

D. New components of the ventilation system shall be tested at the completion of 
the project; and it shall be established that controls are performing properly and 
that all rooms are being ventilated satisfactorily. 

E. Check all duct smoke detectors and freezestats to assure that they are 
functioning properly 
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3.6 MAINTENANCE 
 

A. The Contractor shall provide the necessary skills and labor to assure the proper 
operation and to provide all required maintenance for all equipment and controls 
provided under Division 23 for a period of one year after substantial completion 
of the contract as defined in paragraphs B through D below. 

B. The Contractor shall receive calls for any and all problems experienced in the 
operation of the equipment provided under Division 23 and shall take steps to 
immediately correct any deficiencies that may exist. 

C. All equipment that requires repairing shall be immediately serviced and repaired.  
Since the period of maintenance runs for one year concurrently with the warranty 
and guarantee, all parts and labor shall be furnished at no extra cost to Owner 
(including all controls). 

D. When emergency service is required beyond working hours to maintain the 
system in operation, the Contractor shall furnish such service. 

 
3.7 SCAFFOLDING, RIGGING, HOISTING 
 

A. Provide all scaffolding, rigging, hoisting, and services necessary for delivery, 
erection, and placement within the premises of any equipment and apparatus 
furnished.  Remove same from premises when no longer required. 

 
3.8 THERMAL CONTINUITY 
 

A. Where openings are created for duct work, piping, outdoor intake ducts, or any 
type of mechanical equipment penetration thru an insulated wall, roof, or 
partition, Mechanical Contractor shall be responsible for providing an air tight 
seal against air infiltration.  

B. Where openings are larger than ¼”, Mechanical Contractor shall fill opening with 
an insulation matching the existing R-value of the thermal barrier, but no less 
than R-18 for walls and R-30 for roofs, and then seal air tight. 

  
3.9 WATERPROOFING 
 

A. Where any work pierces waterproofing, the method of installation shall be as 
approved by the Architect/Engineer before work is done.  Contractor shall furnish 
all necessary sleeves, caulking, and flashing required to make openings 
watertight. 

 
3.10 ESCUTCHEON PLATES 
 

A. Escutcheon plates shall be provided for all exposed uninsulated pipes passing 
through walls, floors, ceilings, into cabinets, or other areas where visually seen 
by occupants of the facility.  Plates shall be nickel plated metal, of the split ring 
type, of size to match the pipe or conduit.  Where plates are provided for pipes 
passing through sleeves which extend above the floor surface, provide deep 
recessed plates to conceal the pipe sleeves. 

B. Plates for water supply penetrations serving sinks or water closets shall be one-
piece non-split ring. 

 
3.11 REMOVAL AND RELOCATION OF EXISTING PIPING AND/OR EQUIPMENT 
 

A. The layout of the existing mechanical system as shown on the drawings has 
been prepared from existing building drawings and from inspection of the site.  
All data shown is the most accurate that is available at this time.  Contractor shall 
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visit the site to determine the exact quantities and the extent of equipment and 
piping to be removed and/or relocated prior to bid. 

B. All materials to be removed shall become the property of the Contractor and shall 
be removed from the site unless specifically otherwise indicated on the drawings 
and/or tagged by Owner. 

C. The Owner has the right of first refusal of all removed equipment and materials. 
 
3.12 CLEANING AND FLUSHING WATER CIRCULATING SYSTEMS 
 

A. All new water circulating systems for the project shall be thoroughly cleaned 
before placing in operation to rid the system of dirt, piping compound, mill scale, 
oil, and any and all other material foreign to the water being circulated. 

B. Extreme care shall be exercised during construction to prevent all dirt and other 
foreign matter from entering the pipe or other parts of the system.  Pipe stored on 
the project shall have the open ends capped and equipment shall have all 
openings fully protected. Before erection, each piece of pipe, fitting, or valves 
shall be visually examined and all dirt removed 

C. After non-potable system(s) are complete, the subcontractor shall add trisodium 
phosphate in an aqueous solution to the system at the proportion of 1 lb. per 50 
gallons of water in the system.  After the system is filled with this solution, the 
system shall be brought up to temperature and allowed to circulate for two hours.  
The system shall then be drained completely and refilled with fresh water.  The 
Architect/Engineer shall be given 72 hour advanced notice of this cleaning 
operation and will have his representative present to observe the cleaning 
operation, and if, the Architect/Engineer's representative deems it necessary, the 
cleaning operation shall be repeated. 

D. After the system has been completely cleaned as specified herein, it shall be 
tested by litmus paper or other dependable method and shall be left on the 
slightly alkaline side (pH = 7.5+\-).  If the system is found to be still on the acid 
side, the cleaning by the use of trisodium phosphate shall be repeated. 

E. "Stop-leak" compounds shall not be added to the system at any time. 
 
3.13 INSTALLATION 
 

A. Unless otherwise specifically indicated on the plans or specifications, all 
equipment and materials shall be installed in accordance with the 
recommendations of the manufacturer.  Maintain maximum headroom and space 
conditions at all points. 

 
3.14 ACCESSIBILITY 
 

A. Locate all equipment which must be serviced, operated, or maintained in fully 
accessible positions.  Equipment shall include, but not be limited to, dampers, 
valves, traps, clean-outs, motors, controllers, switchgear, and drain points.  If 
required for better accessibility, locate access doors for this purpose.  Minor 
deviations from drawings may be made to allow for better accessibility.   

 
3.15 CLEAN-UP 
 

A. At the completion of work, all equipment on the project shall be checked and 
thoroughly cleaned including coils, plenum, under equipment and all other areas 
around or in equipment provided under this Section.  Clean all exposed surfaces 
of all piping, hangers, ducts, and other exposed metal of all grease, plaster, or 
other foreign material.  Remove all stick-on labels and clean surfaces. 
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B. At the completion of each work day, remove from the building, the premises, and 
surrounding streets, alleys, etc., all rubbish and debris resulting from the 
operations and leave all equipment spaces absolutely clean and ready for use. 

 
3.16 DAMAGED SURFACES 
 

A. At the completion of work, all mechanical equipment furnished under this contract 
shall be checked for paint damage, and any factory-finished paint that has been 
damaged shall be repaired to match the adjacent areas.  Any metal cabinet, 
jacket, or enclosure that has been deformed shall be replaced with new material 
and repainted to match the adjacent areas. 

 
3.17 HOLES IN PRECAST CONCRETE 
 

A. The mechanical contractor shall cut all openings 6" and under at the site or shall 
make proper arrangements with the fabricator to cast same during fabrication.  
All openings if cut shall be cut with rotary-type drill, or other method as approved 
by the Architect.  Holes cut with pneumatic hammer will not be accepted. 

 
3.18 OLD PIPE LINES 
 

A. Old pipes encountered which interfere with the proper installation of new work 
and which will not be used in connection with the new work, shall have openings 
closed in a proper manner concealed in wall; or, if necessary, relocate or remove 
the pipes as directed by the Architect/Engineer. 

 
3.19 COORDINATION AND COOPERATION WITH OTHER TRADES 
 

A. The Contractor for this work shall examine the drawings and specifications for 
other parts of the work, and if head room or space conditions appear inadequate, 
or if any discrepancies occur between the plans and his work and the plans for 
the work of others, he shall report such discrepancies to the Architect/Engineer 
and shall obtain written instructions for any changes necessary to accommodate 
his work with the work of others.  Any changes in the work covered by this 
specification made necessary by the failure or neglect of the Contractor to report 
such discrepancies shall be made by and at the expense of this Contractor. 

 
3.20 RECORD OF CHANGES 
 

A. Show on blue line prints in red ink all changes from original plans made during 
installation of work and file with Architect/Engineer when work is complete. 

B. Coordinate with Division 1 for "As-Built" drawings and specification requirements. 
 
3.21 PROTECTION 
 

A. The Contractor shall protect all work and material from damage by his work or 
workmen, and shall be liable for all damage thus caused. 

B. The Contractor shall be responsible for work and equipment until finally 
inspected, tested, and accepted; protecting work against theft, injury, or damage; 
and shall carefully store material and equipment received on site which is not 
immediately installed.  Close open ends of work with temporary covers or plugs 
during storage and construction to prevent entry of foreign objects. 

 
3.22 RESPONSIBILITY OF CONTRACTOR 
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A. The Contractor is responsible for the complete and satisfactory installation of the 
work in accordance with the intent of the drawings and specifications.  He shall 
provide, without extra charge, all incidental items required, as part of his work, 
even though not particularly specified or indicated.  The installation shall be so 
made that its several component parts will function together as a workable 
system and shall be left with all parts adjusted and in working order. 

 
3.23 EQUIPMENT ON ROOFS OR ELEVATED SURFACES 
 

A. Do not locate mechanical appliances, equipment, or fans that require service 
within 10-feet of a roof edge or open side of a walking surface located more than 
30" above the floor, roof, or grade below.  Where equipment is placed closer than 
described herein, guards shall be furnished with top of the guard located not less 
than 42" above the elevated surface adjacent to the guard.  The guard shall be 
constructed so as to prevent the passage of a 21-inch diameter sphere and shall 
comply with the loading requirements for guards specified in the Building Code. 

 
3.24 PENETRATION OF FIRE AND SMOKE BARRIERS 
 

A. Penetrations of floor, wall and/or ceiling assemblies required to have a fire or 
smoke resistance rating shall be protected in accordance with all applicable 
codes and as further described in Division 15 specification sections. 

B. Fire stop insulation for all copper, iron and steel pipe/duct where passing through 
fire walls shall be ceramic fiber blanket equal to Manville "Cerablanket" 6 lb. 
density. 

C. Fire stop insulation on plastic pipe penetrations through fire walls shall be an 
intumescent type wrap.  Provide sleeves of adequate diameter to apply the 
required number of insulation wraps on pipe per manufacturer's requirement. 

 
3.25 OPERATION AND MAINTENANCE MANUALS 
 

A. The Contractor shall prepare operation and maintenance manuals which shall 
cover all systems installed under Division 23. 

B. The manuals shall be submitted to the Engineer in draft form for approval prior to 
preparation of three copies for final submission to the Architect for delivery to the 
Owner. 

C. The manuals shall be 8-1/2” x 11” size and assembled in loose-leaf three ring or 
post binders.  The manual shall be adequately indexed and contain the following 
information. 

 
1. Contractors’ names, addresses, and telephone numbers 
2. Alphabetical list of all system components with the names and 

addresses, and 24-hour phone number of the companies responsible for 
servicing each item during the warranty period. 

3. Guarantees and warranties of all equipment whenever applicable. 
4. All manufacturer’s data that are applicable to the installed equipment 

such as the following: 
 

a. Shop drawings. 
b. Installation instructions. 
c. Lubrication instructions. 
d. Wiring diagrams. 
 

5. All equipment shall be clearly identified as to the model, size, flow data, 
electrical characteristics, and other design and sizing parameters as may 
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be applicable to the actual installed piece of equipment or systems 
described. 

6. A simplified description of the operation of all systems including the 
function of each system, and piece of equipment within a system.  These 
descriptions shall be supported with a schematic flow diagram when 
applicable. 

7. Temperature control diagrams including an explanation of the control 
sequence of each system along with the following instruction whenever 
applicable. 

 
a. Emergency procedures for failure of major equipment. 
b. Normal starting, operating and shutdown. 
c. Summer or winter shutdown. 
 

8. System Balancing report. 
9. Valve tag list when applicable. 
10. An outline of a preventative maintenance program for each system or 

item of equipment, and shall include a schedule of inspection and 
maintenance.  It shall suggest the maintenance and inspection that 
should be performed by the owner and that which should be completed 
with outside service. 

 
 

END OF SECTION 
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SECTION 230553 
MECHANICAL IDENTIFICATION 

 
PART 1  GENERAL 
 
1.1 WORK INCLUDED 
 

A. Identification of mechanical products installed under Division 23. 
 
1.2 REFERENCES 
 

A. ANSI/ASME A13.1 - Scheme for the Identification of Piping Systems. 
 
1.3 SUBMITTALS 
 

A. Submit product data under provisions of Division 1. 
B. Submit list of wording, symbols, letter size, and color coding for mechanical 

identification. 
 
PART 2  PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Seton. 
B. W. H. Brady 
C. Emed Company, Inc. 
D. Substitutions:  Under provisions of Division 1. 

 
2.2 MATERIALS 
 

A. Color:  Unless specified otherwise, shall conform with ANSI/ASME A13.1. 
B. Plastic Nameplates:  Laminated three-layer plastic with engraved black letters on 

light contrasting background color. 
C. Stencils:  With clean cut symbols and letters of following size: 

 
OUTSIDE DIAMETER OF  LENGTH OF  SIZE OF 
INSULATION OR PIPE   COLOR FIELD  LETTERS 
 
3/4" - 1-1/4"   8"   1/2" 
1-1/2" - 2"    8"   3/4" 
2-1/2" - 6"   12"   1-1/4" 
8" - 10"    24"   2-1/2" 
Over 10"   32"   3-1/2" 
Ductwork and Equipment --   2-1/2" 

 
D. Stencil Paint:  Semi-gloss enamel. 
E. Plastic Pipe Markers:  Factory fabricated, flexible, semi-rigid plastic, preformed to 

fit around pipe or pipe covering; minimum information indicating flow direction 
arrow and fluid being conveyed. 

F. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive 
adhesive backing and printed markings. 

G. Number and Letter Cards:  Plastic coated cloth (indoor only) or vinyl with 
pressure sensitive adhesive.  Black letters on white background of minimum      
2-1/2" letter size. 
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PART 3  EXECUTION 
 
3.1 PREPARATION 
 

A. Degrease and clean surfaces to receive adhesive for identification materials. 
 
3.2 INSTALLATION 
 

A. Plastic Nameplates:  Install with corrosive-resistant mechanical fasteners or 
adhesive. 

B. Stencil Painting:  Letters shall be painted where they can be easily seen from 
floor service areas, passage ways, etc. 

C. Plastic Pipe Markers:  Install in accordance with manufacturer's instructions. 
D. Plastic Tape Pipe Markers:  Install complete around pipe in accordance with 

manufacturer's instructions. 
E. Underground Plastic Pipe Markers:  Install 6 to 8 inches below finished grade, 

directly above buried pipe. 
F. Equipment:  Identify air handling units, pumps, heat transfer equipment, tanks, 

and water treatment devices with stencil painting.  Small devices, such as in-line 
pumps, may be identified with plastic tags. 

G. Controls:  Identify control panels and major control components outside panels 
with engraved plastic nameplates. 

H. Piping:  Identify piping, concealed or exposed, with plastic pipe markers.  Identify 
service, flow direction, and pressure.  Install in clear view and align with axis of 
piping.  Locate identification not to exceed 25 feet (6 m) on straight runs including 
risers and drops, adjacent to each valve and "T", at each side of wall, floor or roof 
penetration.  Lettering shall be readily observed within the room or space the 
piping is located. 

I. Pipe identification and color shall be as follows: 
 
Legend Wording    Marker Colors/Lettering 
 
Heating Hot Water    Yellow/Black 

 
  

 
END OF SECTION 
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 SECTION 230593 
 TESTING, ADJUSTING, AND BALANCING 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Testing, adjustment, and balancing of air systems. 
B. Testing, adjustment, and balancing of hydronic systems. 

 
1.2 RELATED SECTIONS 
 

A. Section 230900 – Building Automation System Controls. 
B. Section 232116 - Hydronic Specialties 
C. Section 233100 - Air Distribution 
D. Section 237313 – Custom Indoor Air Handling Units  

 
1.3 REFERENCES 
 

A. AABC - National Standards for Field Measurement and Instrumentation, Total System 
Balance. 

B. ASHRAE - 1984 Systems Handbook:  Chapter 37, Testing, Adjusting and Balancing. 
C. NEBB Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems. 

 
1.4 SUBMITTALS 
 

A. Submit name of adjusting and balancing agency for approval within 30 days after award of 
Contract. 

B. Submit test reports as a submittal under provisions of Division 1. 
C. Submit test reports under provisions of Division 1. 
D. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 

copies for Architect/Engineer and for inclusion in operating and maintenance manuals. 
E. Provide reports in letter size, bound manuals, complete with index page and indexing tabs, 

with cover identification at front and side.  
F. Include detailed procedures, agenda, sample report forms, and copy of AABC National 

Project Performance Guaranty prior to commencing system balance. 
 
1.6 REPORT FORMS 
 

A. Submit reports on AABC National Standards for Total System Balance or NEBB forms. 
B. Forms shall include the following information: 

 
1. Title page: 

 
a. Company name 
b. Company address 
c. Company telephone number 
d. Project name 
e. Project location 
f. Project Architect 
g. Project Engineer 
h. Project Contractor 
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2. Instrument list: 

 
a. Instrument 
b. Manufacturer 
c. Model 
d. Serial number 
e. Range 
f. Calibration date 

 
3. Return Air/Outside Air Data: 

 
a. Identification/location 
b. Design air flow 
c. Actual air flow 
d. Design return air flow 
e. Actual return air flow 
f. Design outside air flow 
g. Actual outside air flow 
h. Return air temperature 
I. Outside air temperature 

 
4. Electric Motors: 

 
a. Manufacturer 
b. HP/BHP 
c. Phase, voltage, amperage; nameplate, 

actual, no load. 
d. RPM 
e. Service factor 
f. Starter size, rating, heater elements 

 
5. Pump Data:  

 
a. Identification/number 
b. Manufacturer 
c. Size/model 
d. Impeller 
e. Service 
f. Design flow rate, pressure drop, BHP 
g. Actual flow rate, pressure drop, BHP 
h. Discharge pressure 
I. Suction pressure 
j. Total operating head pressure 
k. Shut off, discharge and suction pressures 
l. Shut off, total head pressure 

 
6. Heating Coil Data (Water): 

 
a. Identification number 
b. Location 
c. Service 
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d. Manufacturer 
e. Air flow, design and actual 
f. Water flow, design and actual 
g. Water pressure drop, design and actual 
h. Entering water temperature, design and 

actual 
I. Leaving water temperature, design and 

actual 
j. Entering air temperature, design and 

actual 
k. Leaving air temperature, design and 

actual 
l. Air pressure drop, design and actual 

 
7. Air Moving Equipment: 

 
a. Location 
b. Manufacturer 
c. Model  
d. Air flow, specified and actual  
e. Return air flow, specified and actual  
f. Outside air flow, specified and actual 
g. Total static pressure (total external), specified and actual. 
h. Inlet pressure 
i. Discharge pressure 
j. Fan RPM 
k. Total static pressure and measured air flow in coil bypass mode 
l. Total static pressure and measured air flow in coil face operation 

 
8. Exhaust Fan Data: 

 
a. Location 
b. Manufacturer 
c. Model 
d. Air flow, specified and actual 
e. Total static pressure (total external), specified and actual 
f. Inlet pressure 
g. Discharge pressure 
h. Fan RPM 

 
9. Air Distribution Test Sheet: 

a. Air terminal number 
b. Room number/location 
c. Terminal type 
d. Terminal size 
e. Area factor 
f. Design velocity 
g.  Design air flow 
h. Test (final) velocity 
I. Test (final) air flow 
j. Percent of design air flow 
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10. V-Belt Drive: 
 

a. Identification/location 
b. Required driven RPM 
c. Driven sheave, diameter and RPM 
d. Belt, size and quantity 
e. Motor sheave, diameter and RPM 
f. Center to center distance, maximum, minimum, and actual 

 
1.6 PROJECT RECORD DOCUMENTS 
 

A. Submit record documents under provisions of Section 230500. 
B. Accurately record actual locations of balancing valves and rough setting. 

 
1.7 QUALITY ASSURANCE 
 

A. Agency shall be company specializing in the adjusting and balancing of systems specified in 
this Section with minimum three years documented experience. 

B. Total system balance shall be performed in accordance with AABC National Standards for 
Field Measurement and Instrumentation, Total System Balance, ASHRAE - 1984 Systems 
Handbook and NEBB Procedural Standards for Testing, Balancing and Adjusting of 
Environmental System.  

 
1.8 SEQUENCING AND SCHEDULING 
 

A. Sequence work to commence after completion of systems and schedule completion of work 
before Substantial Completion of Project. 

B. All mechanical systems shall be tested, balanced, and operated to demonstrate to the Owner 
or his representative that the installation and performance of these systems conform to the 
requirements of the plans and specifications. 

 
PART 2  PRODUCTS - NOT USED 
 
PART 3  EXECUTION 
 
3.1 EXAMINATION 
 

A. Before commencing work, verify that systems are complete and operable.  Ensure the 
following: 

 
1. Equipment is operable and in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Correct fan rotation. 
5. Coil fins have been cleaned and combed. 
6. Hydronic systems have been flushed, filled and vented. 
7. Correct pump rotation. 
8. Proper strainer baskets are clean and in place. 
9. Service and balance valves are open. 
10. Fire, smoke, and volume dampers are in place and proper position. 

 
B. Report any defects or deficiencies noted during performance of services to 



 
TESTING, ADJUSTING, AND BALANCING 

230593-5 
 

Architect/Engineer. 
C. Promptly report abnormal conditions in mechanical systems or conditions which prevent 

system balance. 
D. If, for design reasons, system cannot be properly balanced, report as soon as observed. 
E. Beginning of work means acceptance of existing conditions. 

 
3.2 PREPARATION 
 

A. Provide instruments required for testing, adjusting, and balancing operations.  Make 
instruments available to Architect/Engineer to facilitate spot checks during testing. 

B. Provide additional balancing devices as required. 
 
3.3 INSTALLATION TOLERANCES 
 

A. Adjust hydronic systems to plus or minus 10% of design conditions indicated. 
B. Adjust air systems to plus or minus 5% of the design conditions indicated. 

 
3.4 ADJUSTING 
 

A. Recorded data shall represent actually measured, or observed condition. 
B. Permanently mark settings of valves, dampers, and other adjustment devices allowing 

settings to be restored. 
C. After adjustment, take measurements to verify balance has not been disrupted or that such 

disruption has been rectified. 
D. Leave systems in proper working order, replacing belt guards, closing access doors, closing 

doors to electrical switch boxes, and restoring thermostats to specified settings. 
E. At final inspection, recheck random selections of data recorded in report.  Recheck points or 

areas as selected and witnessed by the Owner. 
F. Check and adjust systems approximately six months after final acceptance and submit 

report. 
 
3.5 AIR SYSTEM PROCEDURE 
 

A. Adjust air handling units to provide required or design supply and return. 
B. Measure air quantities at air inlets and outlets. 
C. Adjust outside air, return air, and exhaust dampers for design conditions. 
D. Measure temperature conditions across outside air, return air, and exhaust/relief dampers to 

check leakage. 
 
3.6 WATER SYSTEM PROCEDURE 
 

A. Adjust water systems to provide required or design quantities. 
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to 

determine flow rates for system balance.  Where flow metering devices are not installed, 
base flow balance on temperature difference across various heat transfer elements in the 
system. 

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements 
prior to thermal testing. Perform balancing by measurement of temperature differential in 
conjunction with air balancing. 

D. Effect system balance with automatic control valves fully open to heat transfer elements. 
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point. 
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F. Where available pump capacity is less than total flow requirements or individual system 
parts, full flow in one part may be simulated by temporary restriction of flow to other parts. 

 
 
 END OF SECTION 
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SECTION 230700 
MECHANICAL INSULATION 

 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Furnish all labor, equipment, materials, and accessories, and perform all 
operations necessary for the installation of insulation in accordance with these 
specifications. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 230500 – General Requirements for Mechanical Systems. 
B. Section 232113 – Hydronic Piping 
C. Section 232300 – Refrigerant Piping 
D. Section 233100 - Air Distribution 

 
1.3 REFERENCES 
 

A. ANSI/ASTM C547 - Mineral Fiber Preformed Pipe Insulation 
B. ASTM E84 - Surface Burning Characteristics of Building Materials 
C. NFPA 255 - Surface Burning Characteristics of Building Materials 

 
1.4 FIRE HAZARD CLASSIFICATION 
 

A. All components of the insulation system including insulation facings, mastics and 
adhesives with the exception of the elastomeric material specified elsewhere 
herein shall not exceed the following hazard ratings as determined by NFPA 225 
of ASTM E84. 

Pipe & Equipment  Duct Coverings 
Coverings    and/or Linings 

 
  1. Flame spread rating     25   25        
  2. Fuel contributed           50               -- 
  3. Smoke developed          50          50 
 
1.5 QUALITY ASSURANCE 
 

A. Furnish insulation systems to the project site bearing the manufacturer's label. 
B. Appearance shall be of equal importance with its mechanical correctness and 

efficiency. 
C. Applicator:  Company specializing in piping insulation application with three years 

minimum experience. 
 
1.6 PROTECTION 
 

A. Protect insulation against dirt, water, chemical, or mechanical damage before, 
during, and after installation.  Any such insulation or covering damaged prior to 
final acceptance of the work shall be satisfactorily repaired or replaced. 

 
PART 2  PRODUCTS 
 
2.1 MANUFACTURER 
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A. Approved manufacturers for insulation are Manville, PPG, Owens-Corning and 
Knauf. 

B. Approved manufacturer for adhesives, sealants, and coatings are Dow, Foster, 
Hardcast, and Childers Product Company. 

 
2.2 PIPE INSULATION 
 

A. Specification "A":  Preformed fiberglass; ANSI/ASTM C547; with "K" factor of 
0.23 maximum at 75 F mean temperature.  Jacket shall be factory applied kraft 
paper.  Provide vapor barrier on all storm drain insulation, and on insulated 
piping possibly conveying fluids below 60 F. 

B. Specification "B":  Flexible, elastomeric closed cell insulation with "K" factor of 
0.27 at 75  mean temperature.  This product is not to be installed in locations 
where its use is prohibited by local codes. 

C. Pipe insulation schedule for piping not directly buried or heat traced unless noted 
otherwise. 

 
SYSTEM   PIPE SIZE  SPECIFICATION 

  
         A B 
 

Heating Hot Water  ½” thru 1-1/4”  3/4"  
 Supply and Return  1-1/2” thru 3”  1-1/2” 

      4” thru 6”  2”  
 
  Condensate Drains  All   1/2" -- 
 
  Refrigerant Suction  1" & smaller  1" 
         1-1/4" thru 3"  1-1/2"   -- 
 
  Storm Drain Piping  All   ½” 
 
  Outdoor Use   All   --          3/4" 
 
 

D. Fittings and valves shall be covered with Zeston premolded one-piece PVC 
insulated covers 

E. Insulating Cement:  ANSI/ASTM C195; hydraulic setting mineral wool. 
F. Fibrous Glass Cloth:  Untreated; 9 oz/sq yd weight. 
G. Adhesives:  Compatible with insulation. 

 
2.3 DUCT INSULATION 
 

A. Insulate all supply air duct; as well as any exhaust duct exposed in unheated 
spaces with 1-1/2" thick fiberglass blanket with factory applied heavy duty foil-
scrim-kraft facing with vapor barrier and a "K" value of 0.28 maximum at 75 F 
mean temperature. 

B. Insulate outside air intake and combustion air duct with 1” duct liner and wrap the 
duct with 1-1/2” rigid fiberglass duct insulation with factory applied heavy duty 
foil-scrim-kraft facing with vapor barrier and a “K” value of 0.25 at 75 F mean 
temperature.  All joint shall be completely taped and sealed.  Round ducts can be 
insulated with two layers of fiberglass blanket, alternating joints and taping all 
joints on both layers.    All insulation shall be continuous through walls and floors 
with no seam permitted at the penetration.  Coordinate this work with the general 
contractor. 
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C. Duct work insulation associated with Energy Recovery Ventilators shall be 
defined as follow: 
1. Supply Duct – Duct work transporting air from the point of ERV discharge 

to the supply terminals within the building.  Insulate the supply duct with 
1” duct liner. 

2. Return Duct – Duct work transporting air between the exhaust grilles 
within the building spaces back to the ERV.  This duct work requires ½” 
minimum acoustical duct liner. 

3. Exhaust Duct – Duct work transporting air from the ERV to the building 
exhaust louver.  This duct work does not require insulation. 

4. Outside Air Intake – The duct work introducing outside air from the louver 
to the ERV.  This duct work shall be lined with 1” duct liner and wrap the 
duct with 1-1/2” rigid fiberglass duct insulation with factory applied heavy 
duty foil-scrim-kraft facing with vapor barrier and a “K” value of 0.25 at 75 
F mean temperature.   

D. Exterior duct work required to be wrapped shall be insulated with two layers of 1” 
Armacell “ArmaTuff” Plus, or equal, insulation with a “k” value of 0.27 at 75 F 
mean temperature.  Stagger all joints of each layer of insulation, or shall be 
wrapped with 1-1/2" calcium silicate insulation and sealed with Manville Insulkote 
Primer E and finish coat of Insulkote ET or equal weather protection type 
product. 

E. When not noted to be lined for conductivity, the first 25 feet of supply and return 
duct at all air handling equipment shall be lined with ½” duct liner for sound 
absorption.  The acoustical liner shall be installed even where duct wrap may be 
required. 

F. Duct liner shall be as follows: 
 

1. Duct liner having a “K” value of 0.27 at 75 F mean temperature and a 
density of 1.5 pcf minimum shall be equal to AP Armaflex Gray Duct liner 
for pinned duct installation in accordance with SMACNA requirements 
and complying with the requirements of NFPA 90A and the "Duct Liner 
Materials Standard" of the Thermal Insulation Manufacturers Association.   

2. Sizes shown on drawings are inside clear sizes. 
3. Linings in air ducts and equipment shall meet the Erosion Test Method 

described in Underwriters' Laboratories, Inc., Publication No. 181.  These 
linings, including coatings and adhesives, and insulation on exterior 
surfaces of pipes and ducts in building spaces used as air supply 
plenums, shall have a class A rating as determined by an independent 
testing laboratory in accordance with ASTM standard E 84. 

4. Duct liner shall have built-in antimicrobial protection for an added level of 
resistance to mold and mildew. 

5. Duct liner for thermal conductivity shall be a minimum of 1” thick. 
 

G. Adhesives:  Waterproof fire-retardant type. 
H. Lagging Adhesive:  Fire resistive to ASTM E84 and NFPA 255.   
I. Impale Anchors:  Galvanized steel, 12 gage self-adhesive pad. 
J. Joint Tape:  Glass fiber cloth, open mesh. 
K. Tire Wire:  Annealed steel, 16 gauge. 

 
2.4 FIRE STOP INSULATION 
 

A. Fire stop insulation for all copper, iron and steel pipe/duct where passing through 
fire walls shall be ceramic fiber blanket equal to Manville "Cerablanket" 6 lb. 
density. 
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B. Fire stop insulation on plastic pipe penetrations through fire walls shall be an 
intumescent type wrap.  Provide sleeves of adequate diameter to apply the 
required number of insulation wraps on pipe per manufacturer's requirement. 

 
PART 3  EXECTION 
 
3.1 GENERAL INSTALLATION 
 

A. Insulation shall be installed by workmen regularly engaged in this kind of work in 
accordance with the manufacturer's recommendations. 

B. Apply insulation on clean, dry surfaces free of any foreign matter and only after 
tests and approvals required by the specifications have been completed. 

C. Pipe and duct insulation shall be continuous through walls and floor openings 
except where walls and floors are required to be fire stopped or required to have 
fire resistive rating.  Where this occurs, the open space remaining between the 
sleeve and pipe shall be filled with fire stop insulation and/or sealant. 

D. Insulation on all cold surfaces must be applied with a continuous, unbroken vapor 
seal.  Supports, anchors, etc., that are secured directly to cold surfaces must be 
adequately insulated and vapor sealed to prevent condensation. 

E. All exposed raw edges shall be finished with finishing cement. 
F. The word "concealed" as used in this Section refers to insulation in ceiling 

plenums, furred spaces, pipe and duct shafts, unheated spaces immediately 
below roof, unexcavated spaces, and crawl spaces.  The word "exposed" refers 
to insulation in all other areas. 

 
3.2 INSTALLATION OF PIPE INSULATION 
 

A. Butt all joints firmly together and smoothly, secure all jacket laps and joint strips 
with lap adhesive. 

B. Ends of cold pipe insulation shall be sealed off with a vapor barriers coating and 
at intervals of 21' on continuous runs of pipe. 

C. On hot pipe, apply 3" wide vapor barrier tape or band over the butt joint. 
D. On insulated piping with vapor barrier, or 2” and larger piping conveying fluids 

greater than 140 degrees F, insulate fittings, valves, unions, flanges, strainers, 
air separators, expansion tanks, flexible connections, expansion joints, and all 
other equipment conveying these fluids.  Hangers shall be placed on the outside 
of the insulation and not directly against the pipe. 

E. On insulated piping without vapor barrier and piping conveying fluids between 75 
F and 140 F, do not insulate flanges and unions at equipment, but bevel and seal 
ends of insulation at such locations. 

F. Provide an insert, not less than 6" long, of same thickness and contour of 
adjoining insulation, between support shield and piping, but under the finish 
jacket, on piping 2" diameter or larger, to prevent insulation from sagging at 
support points.  Inserts shall be cork or other heavy density insulating material 
suitable for the planned temperature range.  Factory fabricated inserts may be 
used per Section 230500.  Pipe insulation shall abut the rigid insulation insert.  
On pipes covering fluids below ambient temperature, apply a wet coat of vapor 
barrier lap cements on all butt joints and seal the joints with 3" wide vapor barrier 
tape or band. 

G. Neatly finish insulation at supports, protrusions and interruptions. 
 
3.3 INSTALLATION OF INSULATION ON FITTINGS AND VALVES 
 

A. Where the factory premolded one-piece PVC insulated fitting covers are to be 
used, the ends of the insulation shall be tucked snugly into the throat of the fitting 
and the edges adjacent to the pipe covering, tufted and tucked in, fully insulating 
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the pipe fitting.  Covers shall overlap the adjoining pipe insulation and jackets 
and on cold pipes shall be sealed at all seam edges with vapor barrier adhesive.  
The circumferential edges of all covers shall be sealed with pressure sensitive 
vinyl tape.  The tape shall overlap the jacket and the cover at least one inch. 

 
3.4 INSTALLATION OF DUCT INSULATION 
 

A. Install materials in accordance with manufacturer's instructions. 
B. Provide insulation with vapor barrier when air conveyed may be below ambient 

temperature 
C. Insulation Application: 
 

1. All insulation shall be applied with edges tightly butted with facing 
overlapping all joints at least 2".  Where vapor seal is required the joints 
shall be sealed with fire retardant adhesive.  The insulation shall be 
secured to the duct with approximately 4" wide strips at 8" o.c. of fire 
retardant adhesive.  Where the duct width exceeds 30", the underside 
insulation shall be additionally held in place with mechanical fasteners on 
about 18" maximum centers. 

2. Where vapor seal is required all breaks and punctures shall be sealed 
with vapor barrier tape and fire retardant adhesive. 

3. Stop and point insulation around access doors and damper operators to 
allow operation without disturbing wrapping. 

4. All duct insulation on cold surfaces shall be continuous through walls and 
floors; no seam permitted at the floor or wall penetration.  Coordinate this 
work with the general contractor. 

5. Insulation thicknesses called out as greater than 1-1/2” shall be applied 
as two layers of equal thickness; having all joints staggered.  Only the 
outer layer needs to have a vapor barrier jacket. 

 
3.5 INSTALLATION OF DUCT LINER 
 

A. Refer to Part 2 of this section for installation locations and thickness of duct liner. 
B. Adhere all duct liner with a low V.O.C. adhesive equal to Armaflex 520 BLV for 

100% coverage.   
C. Duct liner shall be cut to assure snug corner joints.   
D. The liner shall be additionally secured with mechanical fasteners which shall 

compress the duct liner sufficiently to hold it firmly in place.  Start within 3" of the 
leading edge of each duct section (and any line transverse joints within the duct 
section) and shall be spaced no more than 6" O.C. around the perimeter of the 
duct, except that they need to be no closer than 6" to a corner break.  Elsewhere, 
they shall be a maximum of 10" O.C., except that they shall be placed not more 
than 6" from a cut edge nor 12" from a corner break. 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. BAS for monitoring and controlling of new or remodeled HVAC systems indicated. 
2. Delivery of selected control devices to HVAC systems installers for field installation. 
3. Integration of the new HVAC Controls with the existing School BAS Controls. 

B. Related Requirements: 

1. Section 230100 – General Mechanical Provisions 
2. Section 232116 – Hydronic Specialties 
3. Section 233100 – Air Distribution 
4. Section 237219 – Static Plate Energy Recovery Units 
5. Section 237313 -  Indoor Custom Air Handling Units 
6. Section 238126 – Air Cooled Condensing Units 
7. Sequence of Operations shown on the Construction Drawings; 

1.3 DEFINITIONS 

A. Algorithm: A logical procedure for solving a recurrent mathematical problem. A prescribed set of 
well-defined rules or processes for solving a problem in a finite number of steps. 

B. Analog: A continuously varying signal value, such as current, flow, pressure, or temperature. 

C. BACnet Specific Definitions: 

1. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A 
communications protocol allowing devices to communicate data over and services over a 
network. 

2. BACnet Interoperability Building Blocks (BIBBs): BIBB defines a small portion of BACnet 
functionality that is needed to perform a particular task. BIBBs are combined to build the 
BACnet functional requirements for a device. 

3. BACnet/IP: Defines and allows using a reserved UDP socket to transmit BACnet 
messages over IP networks. A BACnet/IP network is a collection of one or more IP 
subnetworks that share the same BACnet network number. 

4. BACnet Testing Laboratories (BTL): Organization responsible for testing products for 
compliance with ASHRAE 135, operated under direction of BACnet International. 

5. PICS (Protocol Implementation Conformance Statement): Written document that 
identifies the particular options specified by BACnet that are implemented in a device. 
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D. BAS:  Building Automation System for primarily controlling HVAC systems and components, but 
may incorporate control of other building functions such as lighting, security cameras and door 
locks, etc.  

E. Binary: Two-state signal where a high signal level represents ON" or "OPEN" condition and a 
low signal level represents "OFF" or "CLOSED" condition. "Digital" is sometimes used 
interchangeably with "Binary" to indicate a two-state signal. 

F. Controller: Generic term for any standalone, microprocessor-based, digital controller residing on 
a network, used for local or global control. Three types of controllers are indicated: Network 
Controller, Programmable Application Controller, and Application-Specific Controller. 

G. Control System Integrator: An entity that assists in expansion of existing enterprise system and 
support of additional operator interfaces to I/O being added to existing enterprise system. 

H. COV: Changes of value. 

I. DDC System Provider: Authorized representative of, and trained by, DDC system manufacturer 
and responsible for execution of DDC system Work indicated. 

J. Distributed Control: Processing of system data is decentralized and control decisions are made 
at subsystem level. System operational programs and information are provided to remote 
subsystems and status is reported back. On loss of communication, subsystems shall be 
capable of operating in a standalone mode using the last best available data. 

K. DOCSIS: Data-Over Cable Service Interface Specifications. 

L. E/P: Voltage to pneumatic. 

M. Gateway: Bidirectional protocol translator that connects control systems that use different 
communication protocols. 

N. HLC: Heavy load conditions. 

O. I/O: System through which information is received and transmitted. I/O refers to analog input 
(AI), binary input (BI), analog output (AO) and binary output (BO). Analog signals are 
continuous and represent control influences such as flow, level, moisture, pressure, and 
temperature. Binary signals convert electronic signals to digital pulses (values) and generally 
represent two-position operating and alarm status. "Digital," (DI and (DO), is sometimes used 
interchangeably with "Binary," (BI) and (BO), respectively. 

P. I/P: Current to pneumatic. 

Q. LAN: Local area network. 

R. LNS: LonWorks Network Services. 

S. LON Specific Definitions: 

1. FTT-10: Echelon Transmitter-Free Topology Transceiver. 
2. LonMark: Association comprising suppliers and installers of LonTalk products. 

Association provides guidelines for implementing LonTalk protocol to ensure 
interoperability through a standard or consistent implementation. 

3. LonTalk: An open standard protocol developed by the Echelon Corporation that uses a 
"Neuron Chip" for communication. LonTalk is a register trademark of Echelon. 



SECTION 230923  
BUILDING AUTOMATION SYSTEMS (BAS) FOR HVAC 

230923 - 3 

4. LonWorks: Network technology developed by Echelon. 
5. Node: Device that communicates using CEA-709.1-C protocol and that is connected to a 

CEA-709.1-C network. 
6. Node Address: The logical address of a node on the network, consisting of a Domain 

number, Subnet number, and Node number. "Node number" portion of an address is a 
number assigned to device during installation, is unique within a subnet, and is not a 
factory-set unique Node ID. 

7. Node ID: A unique 48-bit identifier assigned at factory to each CEA-709.1-C device. 
Sometimes called a "Neuron ID." 

8. Program ID: An identifier (number) stored in a device (usually EEPROM) that identifies 
node manufacturer, functionality of device (application and sequence), transceiver used, 
and intended device usage. 

9. Standard Configuration Property Type (SCPT): Pronounced "skip-it." A standard format 
type maintained by LonMark International for configuration properties. 

10. Standard Network Variable Type (SNVT): Pronounced "snivet." A standard format type 
maintained by LonMark used to define data information transmitted and received by 
individual nodes. "SNVT" is used in two ways. It is an acronym for "Standard Network 
Variable Type" and is often used to indicate a network variable itself (i.e., it can mean "a 
network variable of a standard network variable type"). 

11. Subnet: Consists of a logical grouping of up to 127 nodes, where logical grouping is 
defined by node addressing. Each subnet is assigned a number, which is unique within a 
Domain. See "Node Address." 

12. TP/FT-10: Free Topology Twisted Pair network defined by CEA-709.3 and is most 
common media type for a CEA-709.1-C control network. 

13. TP/XF-1250: High-speed, 1.25-Mbps, twisted-pair, doubly terminated bus network 
defined by "LonMark Interoperability Guidelines" typically used only to connect multiple 
TP/FT-10 networks. 

14. User-Defined Configuration Property Type (UCPT): Pronounced "U-Keep-It." A 
Configuration Property format type that is defined by device manufacturer. 

15. User-Defined Network Variable Type (UNVT): Network variable format defined by device 
manufacturer. UNVTs create non-standard communications that other vendors' devices 
may not correctly interpret and may negatively impact system operation. UNVTs are not 
allowed. 

T. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control, signaling power-limited circuits. 

U. Mobile Device: A data-enabled phone or tablet computer capable of connecting to a cellular 
data network and running a native control application or accessing a web interface. 

V. Modbus TCP/IP: An open protocol for exchange of process data. 

W. MS/TP: Master-slave/token-passing, IEE 8802-3. Datalink protocol LAN option that uses 
twisted-pair wire for low-speed communication. 

X. MTBF: Mean time between failures. 

Y. Network Controller: Digital controller, which supports a family of programmable application 
controllers and application-specific controllers, that communicates on peer-to-peer network for 
transmission of global data. 

Z. Network Repeater: Device that receives data packet from one network and rebroadcasts it to 
another network. No routing information is added to protocol. 

AA. Peer to Peer: Networking architecture that treats all network stations as equal partners. 
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BB. POT: Portable operator's terminal. 

CC. PUE: Performance usage effectiveness. 

DD. RAM: Random access memory. 

EE. RF: Radio frequency. 

FF. Router: Device connecting two or more networks at network layer. 

GG. Server: Computer used to maintain system configuration, historical and programming database. 

HH. TCP/IP: Transport control protocol/Internet protocol. 

II. UPS: Uninterruptible power supply. 

JJ. USB: Universal Serial Bus. 

KK. User Datagram Protocol (UDP): This protocol assumes that the IP is used as the underlying 
protocol. 

LL. VAV: Variable air volume. 

MM. WLED: White light emitting diode. 

1.4 SUBMITTALS 

A. Product Data: For each type of product include the following: 

1. Construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

2. Operating characteristics, electrical characteristics, and furnished accessories indicating 
process operating range, accuracy over range, control signal over range, default control 
signal with loss of power, calibration data specific to each unique application, electrical 
power requirements, and limitations of ambient operating environment, including 
temperature and humidity. 

3. Product description with complete technical data, performance curves, and product 
specification sheets. 

4. Installation, operation and maintenance instructions including factors effecting 
performance. 

5. Bill of materials of indicating quantity, manufacturer, and extended model number for 
each unique product. 
A. Workstations. 
B. Servers. 
C. Gateways. 
D. Routers. 
E. Protocol analyzers. 
F. DDC controllers. 
G. Enclosures. 
H. Electrical power devices. 
I. Accessories. 
J. Instruments. 
K. Control dampers and actuators. 
L. Control valves and actuators. 
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6. When manufacturer's product datasheets apply to a product series rather than a specific 
product model, clearly indicate and highlight only applicable information. 

B. Shop Drawings: 

1. General Requirements: 
A. Include cover drawing with Project name, location, Owner, Architect, Contractor 

and issue date with each Shop Drawings submission. 
B. Include a drawing index sheet listing each drawing number and title that matches 

information in each title block. 
2. Include details of product assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Plan Drawings indicating the following: 
A. Screened backgrounds of walls, structural grid lines, HVAC equipment, ductwork 

and piping. 
B. Room names and numbers with coordinated placement to avoid interference with 

control products indicated. 
C. Each desktop workstation, server, gateway, router, BAS controller, control panel 

instrument connecting to BAS controller, and damper and valve connecting to BAS 
controller, if included in Project. 

D. Placement of products in rooms, ducts, and piping to reflect proposed installed 
condition. 

E. Network communication cable and raceway routing. 
F. Proposed routing of wiring, cabling, conduit, and tubing, coordinated with building 

services for review before installation. 
4. Schematic drawings for each controlled HVAC system indicating the following: 

A. I/O points labeled with point names shown. Indicate instrument range, normal 
operating set points, and alarm set points. Indicate fail position of each damper 
and valve, if included in Project. 

B. I/O listed in table format showing point name, type of device, manufacturer, model 
number, and cross-reference to product data sheet number. 

C. A graphic showing location of control I/O in proper relationship to HVAC system. 
D. Wiring diagram with each I/O point having a unique identification and indicating 

labels for all wiring terminals. 
E. Unique identification of each I/O that shall be consistently used between different 

drawings showing same point. 
F. Elementary wiring diagrams of controls for HVAC equipment motor circuits 

including interlocks, switches, relays and interface to BAS controllers. 
G. Narrative sequence of operation. 
H. Graphic sequence of operation, showing all inputs and output logical blocks. 

5. Control panel drawings indicating the following: 
A. Panel dimensions, materials, size, and location of field cable, raceways, and tubing 

connections. 
B. Interior subpanel layout, drawn to scale and showing all internal components, 

cabling and wiring raceways, nameplates and allocated spare space. 
C. Front, rear, and side elevations and nameplate legend. 
D. Unique drawing for each panel. 

6. BAS system network riser diagram indicating the following: 
A. Each device connected to network with unique identification for each. 
B. Interconnection of each different network in DDC system. 
C. For each network, indicate communication protocol, speed and physical means of 

interconnecting network devices, such as copper cable type, or optical fiber cable 
type. Indicate raceway type and size for each. 

D. Each network port for connection of an operator workstation or other type of 
operator interface with unique identification for each. 
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7. BAS system electrical power riser diagram indicating the following: 
A. Each point of connection to field power with requirements 

(volts/phase//hertz/amperes/connection type) listed for each. 
B. Each control power supply including, as applicable, transformers, power-line 

conditioners, transient voltage suppression and high filter noise units, DC power 
supplies, and UPS units with unique identification for each. 

C. Each product requiring power with requirements 
(volts/phase//hertz/amperes/connection type) listed for each. 

D. Power wiring type and size, race type, and size for each. 
8. Monitoring and control signal diagrams indicating the following: 

A. Control signal cable and wiring between controllers and I/O. 
B. Point-to-point schematic wiring diagrams for each product. 
C. Control signal tubing to sensors, switches and transmitters. 
D. Process signal tubing to sensors, switches and transmitters.. 

C. Delegated-Design Submittal: For BAS system products and installation indicated as being 
delegated. 

1. Supporting documentation showing BAS system design complies with performance 
requirements indicated, including calculations and other documentation necessary to 
prove compliance. 

2. Schedule control dampers and actuators. 
3. Schedule for control valves and actuators. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: 

1. Plan drawings and corresponding product installation details, drawn to scale, on which 
the following items are shown and coordinated with each other, using input from installers 
of the items involved: 
A. Product installation location shown in relationship to room, duct, pipe and 

equipment. 
B. Structural members to which products will be attached. 
C. Wall-mounted instruments located in finished space showing relationship to light 

switches, fire-alarm devices and other installed devices. 
D. Size and location of wall access panels for products installed behind walls and 

requiring access. 

PART 2 - PRODUCTS 

2.1 APPROVED BAS SYSTEM CONTRACTOR 

A. ACC Planned Services is the approved Controls Contractor for this work and Delta BAS 
controls system currently installed within the Negaunee Schools facilities.  The contact for ACC 
is Paul Thomson at (920)915-8644; pthomson@accplan.com. 

2.2 BAS SYSTEM DESCRIPTION 

A. Microprocessor-based monitoring and control including analog/digital conversion and program 
logic. A control loop or subsystem in which digital and analog information is received and 
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processed by a microprocessor, and digital control signals are generated based on control 
algorithms and transmitted to field devices to achieve a set of predefined conditions. 

1. BAS system shall consist of a high-speed peer-to-peer network of distributed BAS 
controllers, other network devices, operator interfaces, and software. 

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. 

2.3 WEB ACCESS 

A. BAS system shall be Web based.  BAS software shall be designed around open standards of 
Web technology. BAS server shall be accessed using a Web browser over BAS network, using 
Owner's LAN, and remotely over Internet through Owner's LAN.  Controls contractor shall be 
responsible for working with the Owners IT personnel to coordinate the Internet access. 

B. Provide operators complete access to BAS system via a Web browser. No special software 
other than a Web browser shall be required to access graphics, point displays, and trends; to 
configure trends, points, and controllers; and to edit programming. 

C. Web access shall be password protected. 

2.4 BAS SYSTEM OPERATOR INTERFACES 

A. Operator Means of System Access: Operator shall be able to access entire BAS through any of 
multiple means such as desktop workstations, portable devices, and mobile devices through 
web access. 

2.5 NETWORKS 

A. Assure that the BAS being installed will operate and function on the network within the clients 
facility for connecting workstations, mobile devices, and network controllers to the existing 
controls network 

2.6 SYSTEM SOFTWARE 

A. System Software Minimum Requirements shall be consistent with the controls system at the 
High School for Operator Interface, database management, network communications, 
scheduling, and all other software requirements.   

B. Graphic Interface Software:  Include a full interactive graphical selection means of accessing 
and displaying system data to operator consistent with that at the High School. 

C. Alarm Handling Software: Include alarm handling software to report all alarm conditions 
monitored and transmitted through BAS controllers. 

2.7 BAS CONTROLLERS 

A. BAS shall consist of a combination of network controllers, programmable application controllers 
and application-specific controllers to satisfy performance requirements indicated. 

B. BAS controllers shall perform monitoring, control, energy optimization and other requirements 
indicated. 
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C. BAS controllers shall use a multitasking, multiuser, real-time digital control microprocessor with 
a distributed network database and intelligence. 

D. Each BAS controller shall be capable of full and complete operation as a completely 
independent unit and as a part of a BAS wide distributed network. 

E. Environment Requirements: 

1. Controller hardware shall be suitable for the anticipated ambient conditions. 
2. Controllers located in conditioned space shall be rated for operation at 32 to 120 deg F.  
3. Controllers located outdoors shall be rated for operation at -25 to 120 deg F. 

F. Power and Noise Immunity: 

1. Controller shall operate at 90 to 110 percent of nominal voltage rating and shall perform 
an orderly shutdown below 80 percent of nominal voltage. 

2. Operation shall be protected against electrical noise of 5 to 120 Hz and from keyed 
radios with up to 5 W of power located within 36 inches of enclosure. 

G. BAS Controller Spare Processing Capacity: 

1. Include spare processing memory for each controller. RAM, PROM, or EEPROM will 
implement requirements indicated with the following spare memory: 
A. Network Controllers: 50 percent. 
B. Programmable Application Controllers: Not less than 60 percent. 
C. Application-Specific Controllers: Not less than 70 percent. 

2. Memory shall support BAS controller's operating system and database and shall include 
the following: 
A. Monitoring and control. 
B. Energy management, operation and optimization applications. 
C. Alarm management. 
D. Historical trend data of all connected I/O points. 
E. Maintenance applications. 
F. Operator interfaces. 
G. Monitoring of manual overrides. 

H. BAS Controller Spare I/O Point Capacity: Include spare I/O point capacity for each controller as 
follows: 

1. Network, Programmable Application, and Application Specific Controllers: 
A.  20 percent of each AI, AO, BI, and BO point connected to controller. 
B. Minimum Spare I/O Points per Controller: 

1) AIs: Three 
2) AOs: Three. 
3) BIs: Three. 
4) BOs: Three. 

I. Maintenance and Support: Include the following features to facilitate maintenance and support: 

1. Mount microprocessor components on circuit cards for ease of removal and replacement. 
2. Means to quickly and easily disconnect controller from network. 
3. Means to quickly and easily access connect to field test equipment. 
4. Visual indication that controller electric power is on, of communication fault or trouble, 

and that controller is receiving and sending signals to network. 
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2.8 NETWORK AND PROGRAMMABLE APPLICATION CONTROLLERS 

A. General Network Controller Requirements: 

1. Include adequate number of controllers to achieve performance indicated. 
2. System shall consist of one or more independent, standalone, microprocessor-based 

network controllers to manage global strategies indicated. 
3. Controller shall have enough memory to support its operating system, database, and 

programming requirements. 
4. Data shall be shared between networked controllers and other network devices. 
5. Operating system of controller shall manage input and output communication signals to 

allow distributed controllers to share real and virtual object information and allow for 
central monitoring and alarms. 

6. Controllers that perform scheduling shall have a real-time clock. 
7. Controller shall continually check status of its processor and memory circuits. If an 

abnormal operation is detected, controller shall assume a predetermined failure mode 
and generate an alarm notification. 

8. Controllers shall be fully programmable. 

B. Operator Interface: 

1. Controller shall be equipped with a service communications port for connection to a 
portable operator's workstation or mobile device. 

C. Serviceability: 

1. Controller shall be equipped with diagnostic LEDs or other form of local visual indication 
of power, communication, and processor. 

2. Wiring and cable connections shall be made to field-removable, modular terminal strips 
or to a termination card connected by a ribbon cable. 

3. Controller shall maintain BIOS and programming information in event of a power loss for 
at least 72 hours. 

2.9 APPLICATION-SPECIFIC CONTROLLERS 

A. Description: Microprocessor-based controllers, which through hardware or firmware design are 
dedicated to control a specific piece of equipment. Controllers are not fully user-programmable 
but are configurable and customizable for operation of equipment they are designed to control. 

1. Capable of standalone operation and shall continue to include control functions without 
being connected to network. 

2. Data shall be shared between networked controllers and other network devices. 

B. Communication: Application-specific controllers shall communicate with other application-
specific controller and devices on network, and to programmable application and network 
controllers. 

C. Operator Interface: Controller shall be equipped with a service communications port for 
connection to a portable operator's workstation. 

D. Serviceability: 

1. Controller shall be equipped with diagnostic LEDs or other form of local visual indication 
of power, communication, and processor. 
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2. Wiring and cable connections shall be made to field-removable, modular terminal strips 
or to a termination card connected by a ribbon cable. 

3. Controller shall use nonvolatile memory and maintain all BIOS and programming 
information in event of power loss. 

2.10 CONTROLLER SOFTWARE 

A. General Controller Software Requirements: 

1. Software applications shall reside and operate in controllers. Editing of applications shall 
occur at operator workstations. 

2. Control functions shall be executed within controllers using BAS algorithms. 
3. Controllers shall be configured to use stored default values to ensure fail-safe operation. 

Default values shall be used when there is a failure of a connected input instrument or 
loss of communication of a global point value. 

B. Security: 

1. Operator access shall be secured using individual security passwords and user names. 
2. Passwords shall restrict operator to points, applications, and system functions as 

assigned by system manager. 
3. Operator log-on and log-off attempts shall be recorded. 
4. System shall protect itself from unauthorized use by automatically logging off after last 

keystroke. The delay time shall be operator-definable. 

C. Scheduling: Include capability to schedule each point or group of points in system. Each 
schedule shall consist of the following: 

1. Weekly Schedule: 
A. Include separate schedules for each day of week. 
B. Each schedule should include the capability for start, stop, optimal start, optimal 

stop, and night economizer. 
C. Each schedule may consist of up to 10 events. 
D. When a group of objects are scheduled together, include capability to adjust start 

and stop times for each member. 
2. Exception Schedules: 

A. Include ability for operator to designate any day of the year as an exception 
schedule. 

B. Exception schedules may be defined up to a year in advance. Once an exception 
schedule is executed, it will be discarded and replaced by regular schedule for that 
day of week. 

3. Holiday Schedules: 
A. Include capability for operator to define up to 99 special or holiday schedules. 
B. Schedules may be placed on scheduling calendar and will be repeated each year. 
C. Operator shall be able to define length of each holiday period. 

D. System Coordination: 

1. Include standard application for proper coordination of equipment. 
2. Application shall include operator with a method of grouping together equipment based 

on function and location. 
3. Group may then be used for scheduling and other applications. 

E. Binary Alarms: 
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1. Each binary point shall be set to alarm based on operator-specified state. 
2. Include capability to automatically and manually disable alarming. 

F. Analog Alarms: 

1. Each analog object shall have both high and low alarm limits. 
2. Alarming shall be able to be automatically and manually disabled. 

G. Alarm Reporting: 

1. Operator shall be able to determine action to be taken in event of an alarm. 
2. Alarms shall be routed to appropriate operator workstations based on time and other 

conditions. 
3. Alarm shall be able to start programs, print, be logged in event log, generate custom 

messages, and display graphics. 

H. Remote Communication: 

1. System shall have ability to dial out in the event of an alarm. 

I. Sequencing: Include application software based on sequences of operation indicated to 
properly sequence applicable HVAC equipment. 

J. Control Loops: 

1. Support any of the following control loops, as applicable to control required: 
A. Two-position (on/off, open/close, slow/fast) control. 
B. Proportional control. 
C. Proportional plus integral (PI) control. 
D. Proportional plus integral plus derivative (PID) control. 

1) Include PID algorithms with direct or reverse action and anti-windup. 
2) Algorithm shall calculate a time-varying analog value used to position an 

output or stage a series of outputs. 
3) Controlled variable, set point, and PID gains shall be operator-selectable. 

E. Adaptive (automatic tuning). 

K. Staggered Start: Application shall prevent all controlled equipment from simultaneously 
restarting after a power outage. Order which equipment (or groups of equipment) is started, 
along with the time delay between starts, shall be operator-selectable. 

L. Anti-Short Cycling: 

1. BO points shall be protected from short cycling. 
2. Feature shall allow minimum on-time and off-time to be selected. 

M. On and Off Control with Differential: 

1. Include an algorithm that allows a BO to be cycled based on a controlled variable and set 
point. 

2. Algorithm shall be direct- or reverse-acting and incorporate an adjustable differential. 

N. Run-Time Totalization: 

1. Include software to totalize run-times for all BI points. 
2. A high run-time alarm shall be assigned, if required, by operator. 
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2.11 ENCLOSURES 

A. General Enclosure Requirements: 

1. House each controller and associated control accessories in an enclosure. Enclosure 
shall serve as central tie-in point for control devices such as switches, transmitters, 
transducers, power supplies and transformers. 

2. Include enclosure door with key locking mechanism. Key locks alike for all enclosures 
and include one pair of keys per enclosure. 

3. Equip doors of enclosures housing controllers and components with analog or digital 
displays with windows to allow visual observation of displays without opening enclosure 
door. 

4. Include wall-mounted enclosures with brackets suitable for mounting enclosures to wall 
or freestanding support stand as indicated. 

5. Supply each enclosure with a complete set of as-built schematics, tubing, and wiring 
diagrams and product literature located in a pocket on inside of door. 

B. Internal Arrangement: 

1. Internal layout of enclosure shall group and protect electric, and electronic components 
associated with a controller, but not an integral part of controller. 

2. Include a barrier between line-voltage and low-voltage electrical and electronic products. 
3. Factory or shop install products, tubing, cabling and wiring complying with requirements 

and standards indicated. 
4. Terminate field cable and wire using heavy-duty terminal blocks. 
5. Include enclosure field power supply with a toggle-type switch located at entrance inside 

enclosure to disconnect power. 
6. Include products mounted in enclosures with engraved, laminated phenolic nameplates 

(black letters on a white background. 
7. Route tubing cable and wire located inside enclosure within a raceway with a continuous 

removable cover. 
8. Label each end of cable, wire and tubing in enclosure following an approved identification 

system that extends from field I/O connection and all intermediate connections 
throughout length to controller connection. 

C. Environmental Requirements: 

1. Evaluate temperature and humidity requirements of each product to be installed within 
each enclosure. 

2. Where required by application, include temperature-controlled electrical heat to maintain 
inside of enclosure above minimum operating temperature of product with most stringent 
requirement. 

3. Where required by application, include temperature-controlled ventilation fans with 
filtered louver(s) to maintain inside of enclosure below maximum operating temperature 
of product with most stringent requirement. 

2.12 RELAYS 

A. General-Purpose Relays: 

1. Relays shall be heavy duty and rated for at least 10 A at 250-V ac and 60 Hz. 
2. Relays shall be either double pole double throw (DPDT) or three-pole double throw, 

depending on the control application. 
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3. Use a plug-in-style relay with an eight-pin octal plug for DPDT relays and an 11-pin octal 
plug for three-pole double-throw relays. 

4. Construct the contacts of either silver cadmium oxide or gold. 
5. Enclose the relay in a clear transparent polycarbonate dust-tight cover. 
6. Relays shall have LED indication and a manual reset and push-to-test button. 
7. Performance: 

A. Mechanical Life: At least 10 million cycles. 
B. Electrical Life: At least 100,000 cycles at rated load. 
C. Pickup Time: 15 ms or less. 
D. Dropout Time: 10 ms or less. 
E. Pull-in Voltage: 85 percent of rated voltage. 
F. Dropout Voltage: 50 percent of nominal rated voltage. 
G. Power Consumption: 2 VA. 

8. Equip relays with coil transient suppression to limit transients to non-damaging levels. 
9. Plug each relay into an industry-standard, 35-mm DIN rail socket. Plug all relays located 

in control panels into sockets that are mounted on a DIN rail. 
10. Relay socket shall have screw terminals. Mold into the socket the coincident screw 

terminal numbers and associated octal pin numbers. 

B. Multifunction Time-Delay Relays: 

1. Relays shall be continuous duty and rated for at least 10 A at 240-V ac and 60 Hz. 
2. Relays shall be DPDT relay with up to eight programmable functions to provide on/off 

delay, interval and recycle timing functions. 
3. Use a plug-in-style relay with either an 8- or 11-pin octal plug. 
4. Construct the contacts of either silver cadmium oxide or gold. 
5. Enclose the relay in a dust-tight cover. 
6. Include knob and dial scale for setting delay time. 
7. Performance: 

A. Mechanical Life: At least 10 million cycles. 
B. Electrical Life: At least 100,000 cycles at rated load. 
C. Timing Ranges: Multiple ranges from 0.1 seconds to 100 minutes. 
D. Repeatability: Within 2 percent. 
E. Recycle Time: 45 ms. 
F. Minimum Pulse Width Control: 50 ms. 
G. Power Consumption: 5 VA or less at 120-V ac. 

8. Equip relays with coil transient suppression to limit transients to non-damaging levels. 
9. Plug each relay into an industry-standard, 35-mm DIN rail socket. Plug all relays located 

in control panels into sockets that are mounted on a DIN rail. 
10. Relay socket shall have screw terminals. Mold into the socket the coincident screw 

terminal numbers and associated octal pin numbers. 

C. Latching Relays: 

1. Relays shall be continuous duty and rated for at least 10 A at 250-V ac and 60 Hz. 
2. Relays shall be either DPDT or three-pole double throw, depending on the control 

application. 
3. Use a plug-in-style relay with a multibladed plug. 
4. Construct the contacts of either silver cadmium oxide or gold. 
5. Enclose the relay in a clear transparent polycarbonate dust-tight cover. 
6. Performance: 

A. Mechanical Life: At least 10 million cycles. 
B. Electrical Life: At least 100,000 cycles at rated load. 
C. Pickup Time: 15 ms or less. 
D. Dropout Time: 10 ms or less. 
E. Pull-in Voltage: 85 percent of rated voltage. 
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F. Dropout Voltage: 50 percent of nominal rated voltage. 
G. Power Consumption: 2 VA. 

7. Equip relays with coil transient suppression to limit transients to non-damaging levels. 
8. Plug each relay into an industry-standard, 35-mm DIN rail socket. Plug all relays located 

in control panels into sockets that are mounted on a DIN rail. 
9. Relay socket shall have screw terminals. Mold into the socket the coincident screw 

terminal numbers and associated octal pin numbers. 

D. Current Sensing Relay: 

1. Monitors ac current. 
2. Independent adjustable controls for pickup and dropout current. 
3. Energized when supply voltage is present and current is above pickup setting. 
4. De-energizes when monitored current is below dropout current. 
5. Dropout current is adjustable from 50 to 95 percent of pickup current. 
6. Include a current transformer, if required for application. 
7. House current sensing relay and current transformer in its own enclosure. Use 

NEMA 250, Type 12 enclosure for indoors and NEMA 250, Type 4 for outdoors. 

E. Combination On-Off Status Sensor and On-Off Relay: 

1. Description: 
A. On-off control and status indication in a single device. 
B. LED status indication of activated relay and current trigger. 
C. Closed-Open-Auto override switch located on the load side of the relay. 

2. Performance: 
A. Ambient Temperature: Minus 30 to 140 deg F. 
B. Voltage Rating: Single-phase loads rated for 300-V ac. Three-phase loads rated 

for 600-V ac. 
3. Status Indication: 

A. Current Sensor: Integral sensing for single-phase loads up to 20 A and external 
solid or split sensing ring for three-phase loads up to 150 A. 

B. Current Sensor Range: As required by application. 
C. Current Set Point: Fixed or adjustable as required by application. 
D. Current Sensor Output: 

1) Solid-state, single-pole double-throw contact rated for 30-V ac and dc and 
for 0.4 A. 

2) Solid-state, single-pole double-throw contact rated for 120-V ac and 1.0 A. 
3) Analog, zero- to 5- or 10-V dc. 
4) Analog, 4 to 20 mA, loop powered. 

4. Relay: Single-pole double-throw, continuous-duty coil; rated for 10-million mechanical 
cycles. 

5. Enclosure: NEMA 250, Type 1 enclosure. 

2.13 ELECTRICAL POWER DEVICES 

A. Transformers: 

1. Transformer shall be sized for the total connected load, plus an additional 25 percent of 
connected load. 

2. Transformer shall be at least 40 VA. 
3. Transformer shall have both primary and secondary fuses. 
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2.14 PIPING AND TUBING 

A. Process Tubing: 

1. Products in this paragraph are intended for signals to instruments connected to liquid 
systems. 

2. Copper Tubing: 
A. Seamless phosphor deoxidized copper, soft annealed or drawn tempered with 

chemical and physical properties according to ASTM B 75. 
B. Performance, dimensions, weight and tolerance according to ASTM B 280. 
C. Diameter, as required by application, of not less than nominal 0.25 inch. 

3. Copper Tubing Connectors and Fittings: 
A. Brass, compression or solder-joint type. 

4. Stainless-Steel Tubing: 
A. Seamless Type 316 stainless steel, Grade TP, cold drawn, annealed and pickled, 

free from scale. 
B. Chemical and physical properties according to ASTM A 269. 
C. Diameter, as required by application, of not less than nominal 0.25 inch. 

5. Stainless-Steel Tubing Connectors and Fittings: 
A. Connectors and fittings shall be stainless steel, with stainless-steel collets, 

flareless type. 
B. Connect instruments to tubing with connectors having compression connector on 

one end and IPS or NPT thread on other end. 

2.15 CONTROL WIRE AND CABLE 

A. Wire: Single conductor control wiring above 24 V. 

1. Wire size shall be at least No. 18 AWG. 
2. Conductor shall be 7/24 soft annealed copper strand. 
3. Conductor insulation shall be 600 V, Type THWN or Type THHN, and 90 deg C 

according to UL 83. 
4. Conductor colors shall be black (hot), white (neutral), and green (ground). 
5. Furnish wire on spools. 
6. Cable shall be plenum rated where installed in return air plenums. 

B. Single Twisted Shielded Instrumentation Cable above 24 V: 

1. Wire size shall be a minimum No. 18 AWG. 
2. Conductor insulation shall have a Type THHN/THWN or Type TFN rating. 
3. Shielding shall be 100 percent type, 0.35/0.5-mil aluminum/Mylar tape, helically applied 

with 25 percent overlap, and aluminum side in with tinned copper drain wire. 
4. Outer jacket insulation shall have a 600-V, 90-deg C rating and shall be Type TC cable. 
5. For twisted pair, conductor colors shall be black and white. For twisted triad, conductor 

colors shall be black, red and white. 
6. Furnish wire on spools. 
7. Cable shall be plenum rated when installed in return air plenums. 

C. Single Twisted Shielded Instrumentation Cable 24 V and Less: 

1. Wire size shall be a minimum No. 22 AWG. 
2. Conductor insulation shall have a nominal 15-mil thickness, constructed from flame-

retardant PVC. 
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3. Shielding shall be 100 percent type, 1.35-mil aluminum/polymer tape, helically applied 
with 25 percent overlap, and aluminum side in with tinned copper drain wire. 

4. Outer jacket insulation shall have a 300-V, 105-deg C rating and shall be Type PLTC 
cable. 

5. For twisted pair, conductor colors shall be black and white. For twisted triad, conductor 
colors shall be black, red and white. 

6. Furnish wire on spools. 
7. Cable shall be plenum rated when installed in return air plenums. 

D. LAN and Communication Cable: Comply with BAS manufacturer requirements for network 
being installed. 

1. Cable shall be balanced twisted pair. 
2. Comply with the following requirements and for balanced twisted pair cable described in 

Division 26 – Electrical. 
A. Cable shall be plenum rated. 
B. Cable shall have a unique color that is different from other cables used on Project. 

2.16 RACEWAYS, FIBER OPTICS AND CONNECTORS 

A. Comply with requirements in Division 26 and 27. 

2.17 ACCESSORIES 

A. Pressure Electric Switches: 

1. Diaphragm-operated snap acting switch. 
2. Set point adjustable from 3 to 20 psig. 
3. Differential adjustable from 2 to 6 psig. 
4. Rated for resistance loads at 120-V ac. 
5. Body and switch housing shall be metal. 

B. Damper Blade Limit Switches: 

1. Sense positive open and/or closed position of the damper blades. 
2. NEMA 250, Type 13, oil-tight construction. 
3. Arrange for the mounting application. 
4. Additional waterproof enclosure when required by its environment. 
5. Arrange to prevent "over-center" operation. 

C. Instrument Enclosures: 

1. Include instrument enclosure for secondary protection to comply with requirements 
indicated in "Performance Requirements" Article. 

2. NRTL listed and labeled to UL 50. 
3. Sized to include at least 25 percent spare area on subpanel. 
4. Instrument(s) mounted within enclosure on internal subpanel(s). 
5. Enclosure face with engraved, laminated phenolic nameplate for each instrument within 

enclosure. 
6. Enclosures housing pneumatic instruments shall include main pressure gage and a 

branch pressure gage for each pneumatic device, installed inside. 
7. Enclosures housing multiple instruments shall route tubing and wiring within enclosure in 

a raceway having a continuous removable cover. 



SECTION 230923  
BUILDING AUTOMATION SYSTEMS (BAS) FOR HVAC 

230923 - 17 

8. Equip enclosure with lock and common key. 

2.18 IDENTIFICATION 

A. Control Equipment, Instruments, and Control Devices: 

1. Self-adhesive label, laminated acrylic or melamine plastic sign bearing unique 
identification. 
A. Include instruments with unique identification identified by equipment being 

controlled or monitored, followed by point identification. 
2. Instruments, control devices and actuators with Project-specific identification tags having 

unique identification numbers following requirements indicated and provided by original 
manufacturer do not require additional identification. 

B. Equipment Warning Labels: 

1. Self-adhesive label with pressure-sensitive adhesive back and peel-off protective jacket. 
2. Lettering size shall be at least 14-point type with white lettering on red background. 
3. Warning label shall read "CAUTION-Equipment operated under remote automatic control 

and may start or stop at any time without warning. Switch electric power disconnecting 
means to OFF position before servicing." 

4. Lettering shall be enclosed in a white line border. Edge of label shall extend at least 0.25 
inch beyond white border. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of the Work. 
1. Verify compatibility with and suitability of substrates. 

B. Examine roughing-in for products to verify actual locations of connections before installation. 
1. Examine roughing-in for instruments installed in piping to verify actual locations of 

connections before installation. 
2. Examine roughing-in for instruments installed in duct systems to verify actual locations of 

connections before installation. 
C. Examine walls, floors, roofs, and ceilings for suitable conditions where product will be installed. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.2 BAS INTERFACE WITH OTHER SYSTEMS AND EQUIPMENT 

 
A. Communication Interface to Equipment with Integral Controls: 

1. BAS shall have communication interface with equipment having integral controls and 
having a communication interface for remote monitoring or control (i.e., VRF System). 

B. Communication Interface to Other Building Systems: 
1. BAS shall have a communication interface with systems having a communication 

interface in the High School. 

3.3 BAS SYSTEM INTERFACE WITH EXISTING SYSTEMS 

A. Interface with Existing Systems: 
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1. BAS shall interface existing systems to achieve integration. 
2. Integration of Existing Control System into BAS: 

A. Existing control system performance requirements shall be satisfied when 
monitoring and controlling existing control system through BAS. 

B. Operator shall be able to upload, download, monitor, alarm, report, trend, control 
and program every input and output point in existing system from DDC system 
using operator workstations and software provided. The combined systems shall 
share one database. 

C. Interface of existing control system I/O points into BAS shall be transparent to 
operators. All operational capabilities shall be identical regardless of whether I/O 
already exists or I/O is being installed. 

3.4 GENERAL INSTALLATION REQUIREMENTS 

A. Install products to satisfy more stringent of all requirements indicated. 
B. Install products level, plumb, parallel, and perpendicular with building construction. 
C. Support products, tubing, piping wiring and raceways. Brace products to prevent lateral 

movement and sway or a break in attachment when subjected to a force. 
D. If codes and referenced standards are more stringent than requirements indicated, comply with 

requirements in codes and referenced standards. 
E. Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by installation 

of products. Before proceeding with drilling, punching, and cutting, check for concealed work to 
avoid damage. Patch, flash, grout, seal, and refinish openings to match adjacent condition. 

F. Firestop Penetrations made in fire-rated assemblies shall comply with requirements in 
applicable specification section covering penetration of fire-stopping. 

G. Seal penetrations made in acoustically rated assemblies. 
H. If product locations are not indicated, install products in locations that are accessible and that 

will permit service and maintenance from floor, equipment platforms, or catwalks without 
removal of permanently installed furniture and equipment. 

3.5 CONTROLLER INSTALLATION 

A. Install controllers in enclosures to comply with indicated requirements. 
B. Connect controllers to field power supply. 
C. Install controller with latest version of applicable software and configure to execute 

requirements indicated. 
D. Test and adjust controllers to verify operation of connected I/O to achieve performance 

indicated requirements while executing sequences of operation. 
E. Installation of Network and Programmable Application Controllers: 

1. Quantity and location of network controllers shall be determined by BAS manufacturer to 
satisfy requirements indicated. 

2. Install controllers in a protected location that is easily accessible by operators. 
3. Top of controller shall be within 72 inches of finished floor. 

F. Application-Specific Controllers: 
1. Quantity and location of application-specific controllers shall be determined by BAS 

manufacturer to satisfy requirements indicated. 
2. For controllers not mounted directly on equipment being controlled, install controllers in a 

protected location that is easily accessible by operators. 

3.6 ELECTRIC POWER CONNECTIONS 

A. Connect electrical power to BAS products requiring electrical power connections. 
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B. Coordinate location of all electrical power drops to products with Electrical Contractor. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Install self-adhesive labels 
laminated acrylic or melamine plastic signs with unique identification on face for BAS controllers 
and enclosures. 

B. Install instrument identification on face of each instrument connected to a BAS controller. 
C. Warning Labels and Signs: 

1. Shall be permanently attached to equipment that can be automatically started by BAS. 
2. Shall be located in highly visible location near power service entry points. 

3.8 CONTROL WIRE, CABLE AND RACEWAYS INSTALLATION 

A. Comply with NEMA 1. 
B. Wire and Cable Installation: 

1. Comply with installation requirements of Divisions 26 and 27 when applicable. 
2. Install cables with protective sheathing that is waterproof and capable of withstanding 

continuous temperatures of 90 deg C with no measurable effect on physical and electrical 
properties of cable. 
A. Provide shielding to prevent interference and distortion from adjacent cables and 

equipment. 
3. Terminate wiring in a junction box. 

A. Clamp cable over jacket in junction box. 
B. Individual conductors in the stripped section of the cable shall be slack between 

the clamping point and terminal block. 
4. Terminate field wiring and cable not directly connected to instruments and control devices 

having integral wiring terminals using terminal blocks. 
5. Install signal transmission components according to IEEE C2, REA Form 511a, NFPA 70, 

and as indicated. 
6. Use shielded cable to transmitters. 
7. Use shielded cable to temperature sensors. 
8. Perform continuity and meager testing on wire and cable after installation. 

C. Conduit Installation: 
1. Comply with applicable sections of Division 26 and 27. 

3.9 BAS SYSTEM I/O CHECKOUT PROCEDURES 

3.10 BAS SYSTEM I/O ADJUSTMENT, CALIBRATION AND TESTING: 

A. Calibrate each instrument installed that is not factory calibrated and provided with calibration 
documentation. 

B. For each analog instrument, make a three-point test of calibration for both linearity and 
accuracy. 

C. Equipment and procedures used for calibration shall comply with instrument manufacturer's 
written instructions. 

D. Provide diagnostic and test equipment for calibration and adjustment. 
E. Calibrate each instrument according to instrument instruction manual supplied by manufacturer. 
F. If after calibration indicated performance cannot be achieved, replace out-of-tolerance 

instruments. 
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G. Comply with field testing requirements and procedures indicated by ASHRAE's Guideline 11, 
"Field Testing of HVAC Control Components," in the absence of specific requirements, and to 
supplement requirements indicated. 

H. Analog Signals: 
1. Check analog voltage signals using a precision voltage meter at zero, 50, and 100 

percent. 
2. Check analog current signals using a precision current meter at zero, 50, and 100 

percent. 
3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of 

operating span using a precision-resistant source. 
I. Digital Signals: 

1. Check digital signals using a jumper wire. 
2. Check digital signals using an ohmmeter to test for contact making or breaking. 

J. Control Dampers: 
1. Stroke and adjust control dampers following manufacturer's recommended procedure, 

from 100 percent open to 100 percent closed and back to 100 percent open. 
2. Stroke control dampers with pilot positioners. Adjust damper and positioner following 

manufacturer's recommended procedure, so damper is 100 percent closed, 50 percent 
closed and 100 percent open at proper air pressure. 

3. Check and document open and close cycle times for applications with a cycle time less 
than 30 seconds. 

4. For control dampers equipped with positive position indication, check feedback signal at 
multiple positions to confirm proper position indication. 

K. Control Valves: 
1. Stroke and adjust control valves following manufacturer's recommended procedure, from 

100 percent open to 100 percent closed and back to 100 percent open. 
2. Stroke control valves with pilot positioners. Adjust valve and positioner following 

manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent 
closed and 100 percent open at proper air pressures. 

3. Check and document open and close cycle times for applications with a cycle time less 
than 30 seconds. 

4. For control valves equipped with positive position indication, check feedback signal at 
multiple positions to confirm proper position indication. 

L. Sensors: Check sensors at zero, 50, and 100 percent of Project design values. 
M. Switches: Calibrate switches to make or break contact at set points indicated. 
N. Transmitters: 

1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design values. 
2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of span using 

a precision-resistant source. 

3.11 BAS CONTROLLER CHECKOUT 

A. Verify power supply. 
1. Verify voltage, phase and hertz. 
2. Verify that protection from power surges is installed and functioning. 
3. Verify that ground fault protection is installed. 
4. If applicable, verify if connected to UPS unit. 
5. If applicable, verify if connected to a backup power source. 
6. If applicable, verify that power conditioning units, transient voltage suppression and high-

frequency noise filter units are installed. 
B. Verify that wire and cabling is properly secured to terminals and labeled with unique 

identification. 
C. Verify that spare I/O capacity is provided. 
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3.12 BAS CONTROLLER I/O CONTROL LOOP TESTS 

A. Testing: 

1. Test every I/O point connected to BAS controller to verify that safety and operating 
control set points are as indicated and as required to operate controlled system safely 
and at optimum performance. 

2. Test every I/O point throughout its full operating range. 
3. Test every control loop to verify operation is stable and accurate. 
4. Adjust control loop proportional, integral and derivative settings to achieve optimum 

performance while complying with performance requirements indicated. Document 
testing of each control loop's precision and stability via trend logs. 

5. Test and adjust every control loop for proper operation according to sequence of 
operation. 

6. Test software and hardware interlocks for proper operation. Correct deficiencies. 
7. Operate each analog point at the following: 

A. Upper quarter of range. 
B. Lower quarter of range. 
C. At midpoint of range. 

8. Exercise each binary point. 
9. For every I/O point in BAS, read and record each value at operator workstation, at BAS 

controller and at field instrument simultaneously. Value displayed at operator workstation, 
at BAS controller and at field instrument shall match. 

10. Prepare and submit a report documenting results for each I/O point in BAS and include in 
each I/O point a description of corrective measures and adjustments made to achieve 
desire results. 

3.13 FINAL REVIEW 

A. Submit written request to Engineer, General Contractor or Construction Manager when BAS is 
ready for final review. Written request shall state the following: 
1. BAS has been thoroughly inspected for compliance with contract documents and found to 

be in full compliance. 
2. BAS has been calibrated, adjusted and tested and found to comply with requirements of 

operational stability, accuracy, speed and other performance requirements indicated. 
3. BAS monitoring and control of HVAC systems results in operation according to 

sequences of operation indicated. 
4. BAS is complete and ready for final review. 

B. Review by Engineer, and General Contractor or Construction Manager shall be made after 
receipt of written request. A field report shall be issued to document observations and 
deficiencies. 

C. Take prompt action to remedy deficiencies indicated in field report and submit a second written 
request when all deficiencies have been corrected. Repeat process until no deficiencies are 
reported. 

D. Prepare and submit closeout submittals when no deficiencies are reported. 
E. A part of BAS final review shall include a demonstration to parties participating in final review. 

1. Provide staff familiar with BAS installed to demonstrate operation of BAS during final 
review. 

2. Provide testing equipment to demonstrate accuracy and other performance requirements 
of BAS that is requested by reviewers during final review. 

3. Demonstration shall include, but not be limited to, the following: 
A. Accuracy and calibration of I/O points randomly selected by reviewers. If review 

finds that some I/O points are not properly calibrated and not satisfying 
performance requirements indicated, additional I/O points may be selected by 
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reviewers until total I/O points being reviewed that satisfy requirements equals 
quantity indicated. 

B. HVAC equipment and system hardwired and software safeties and life-safety 
functions are operating according to sequence of operation.  

C. Correct sequence of operation after electrical power interruption and resumption 
after electrical power is restored for randomly selected HVAC systems. 

D. Operation of randomly selected dampers and valves in normal-on, normal-off and 
failed positions. 

E. Reporting of alarm conditions for randomly selected alarms, including different 
classes of alarms, to ensure that alarms are properly received by operators and 
operator workstations. 

F. Trends, summaries, logs and reports set-up for Project. 
G. For HVAC systems randomly selected by reviewers, use graph trends to show that 

sequence of operation is executed in correct manner and that HVAC systems 
operate properly through complete sequence of operation including different 
modes of operations indicated 

H. Communications and Interoperability: Demonstrate proper interoperability of data 
sharing, alarm and event management, trending, scheduling, and device and 
network management. Requirements must be met even if only one manufacturer's 
equipment is installed. 

3.14 ADJUSTING 

A. Occupancy Adjustments: When requested within 12-months from 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. 

3.15 MAINTENANCE SERVICE 

A. Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 
12- months' full maintenance by BAS manufacturer's authorized service representative. Include 
preventive maintenance, repair or replacement of worn or defective components, cleaning, 
calibration and adjusting as required for proper operation. Parts and supplies shall be 
manufacturer's authorized replacement parts and supplies. 

3.16 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at end of warranty period (one year from Substantial Completion), 
include in your bid a service agreement that shall include software support for two year(s). 

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and 
program software upgrades that become available within during the warranty period at no cost 
to Owner. Upgrading software shall include operating system and new or revised licenses for 
using software. 

3.17 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain BAS. 
B. Extent of Training: 

1. Base extent of training on scope and complexity of BAS indicated and training 
requirements indicated. Provide extent of training required to satisfy requirements 
indicated even if more than minimum training requirements are indicated. 
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2. Inform Owner of anticipated training requirements if more than minimum training 
requirements are indicated. 

3. Minimum Training Requirements: 
A. Provide not less than 8-hours of initial training.  This training shall not be counted 

as the time spent with owner during start-up, testing, or demonstration.    
B. After three months, provide an additional 4-hours of dedicated training to review 

system operations with the Owner, and answer owner questions about operation of 
the BAS or mechanical components. 

C. At approximately 9 to 10-months from the substantial completion, provide 4 
additional hours of Owner training.  Prior to conducting the training, contact the 
owner and request in writing a list of questions or concerns the Owner has on the 
operation or use of the BAS controls.  Use this training as a means to specifically 
answer any questions and run through a refresher of how the system operates and 
BAS capabilities as far as trending, scheduling, etc. 

C. Training Schedule: 

1. Schedule training with Owner at least 10-business days before expected Substantial 
Completion. 

2. Training shall occur within normal business hours at a mutually agreed on time. Unless 
otherwise agreed to, training shall occur Monday through Friday.  

D. Training Attendee List and Sign-in Sheet: 

1. Request from Owner in advance of training a proposed attendee list with name, phone 
number and e-mail address. 

2. Provide a preprinted sign-in sheet for each training session with proposed attendees 
listed and no fewer than six blank spaces to add additional attendees. 

3. Preprinted sign-in sheet shall include training session number, date and time, instructor 
name, phone number and e-mail address, and brief description of content to be covered 
during session. List attendees with columns for name, phone number, e-mail address and 
a column for attendee signature or initials. 

4. Circulate sign-in sheet at beginning of each session and solicit attendees to sign or initial 
in applicable location. 

5. At end of each training session, send Owner an e-mail with an attachment of scanned 
copy (PDF) of circulated sign-in sheet for each session. 

E. Training Attendee Headcount: 

1. Plan in advance of training for at least three attendees. 
2. Make allowance for Owner to add up to two attendee(s) at time of training. 
3. Headcount may vary depending on training content covered in session. Attendee access 

may be restricted to some training content for purposes of maintaining system security. 
4. Training Attendee Prior Knowledge: For guidance in planning required training and 

instruction, assume attendees have a high school degree and only the basic user 
knowledge of computers and office applications, basic knowledge of HVAC systems, and 
little knowledge of BAS. 

5. Provide each attendee with a color hard copy of all training materials and visual 
presentations. 

F. On-Site Training: 

1. Owner will provide conditioned classroom or workspace with ample desks or tables, 
chairs, power and data connectivity for instructor and each attendee. 

2. Instructor shall provide training materials, projector and other audiovisual equipment used 
in training. 
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3. Provide as much of training located on-site as deemed feasible and practical by Owner. 
4. On-site training shall include regular walk-through tours, as required, to observe each 

unique product type installed with hands-on review of operation, calibration and service 
requirements. 

5. Operator workstation provided with BAS shall be used in training. If operator workstation 
is not indicated, provide a temporary workstation to convey training content. 

G. Training Content for Daily Operators: 

1. Basic operation of system. 
2. Understanding BAS architecture and configuration. 
3. Understanding each unique product type installed including performance and service 

requirements for each. 
4. Understanding operation of each system and equipment controlled by BAS including 

sequences of operation, each unique control algorithm and each unique optimization 
routine. 

5. Logging on and off system. 
6. Accessing graphics, reports and alarms. 
7. Adjusting and changing set points and time schedules. 
8. Recognizing BAS malfunctions. 
9. Understanding content of operation and maintenance manuals including control 

drawings. 
10. Understanding physical location and placement of BAS controllers and I/O hardware. 
11. Accessing data from BAS controllers. 
12. Operating portable operator workstations. 
13. Running each specified report and log. 
14. Displaying and demonstrating data entry to show Project-specific customizing capability. 

Demonstrating parameter changes. 
15. Stepping through graphics penetration tree, displaying all graphics, demonstrating 

dynamic updating, and direct access to graphics. 
16. Executing digital and analog commands in graphic mode. 
17. Demonstrating BAS system performance through trend logs and command tracing. 
18. Demonstrating on-line user guide, and help function and mail facility. 
19. Demonstrating the following for HVAC systems and equipment controlled by BAS: 

A. Operation of HVAC equipment in normal-off, -on and failed conditions while 
observing individual equipment, dampers and valves for correct position under 
each condition. 

B. For HVAC equipment with factory-installed software, show that integration into 
BAS is able to communicate with BAS controllers or gateways, as applicable. 

C. Using graphed trends, show that sequence of operation is executed in correct 
manner, and HVAC systems operate properly through complete sequence of 
operation including seasonal change, occupied and unoccupied modes, warm-up 
and cool-down cycles and other modes of operation indicated. 

D. Reporting of alarm conditions for each alarm, and confirm that alarms are received 
at assigned locations, including operator workstations. 

END OF SECTION 230923 
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 SECTION 232113 
 HYDRONIC PIPING 
 
PART 1  GENERAL 
 
1.1 WORK INCLUDED 
 

A. Pipe and Pipe Fittings. 
B. Heating Water Piping Systems. 
 

1.2 RELATED WORK 
 

A. Section 230700 – Mechanical Insulation. 
B. Section 232116 – Hydronic Specialties. 

 
1.3 REFERENCES 
 

A. ANSI/ASME Sect 9 - Welding and Brazing Qualifications. 
B. ANSI/ASME B16.3 - Malleable Iron Threaded Fittings Class 150 and 300. 
C. ANSI/ASME B16.22 – Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 
D. ANSI/ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV. 
E. ANSI/ASME B31.9 - Building Services Piping. 
F. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless. 
G. ASTM A120 - Pipe, Steel, Black and Hot Dipped Zinc Coated (Galvanized), Welded and 

Seamless, for ordinary uses. 
H. ASTM A536 – Ductile Iron Castings. 
I. ASTM B32 - Solder Metal. 
J. ASTM B88 - Seamless Copper Water Tube. 

 
1.4 REGULATORY REQUIREMENTS 
 

A. Conform to ANSI/ASME B31.9. 
B. Michigan Mechanical Code Chapter 12. 

 
1.5 QUALITY ASSURANCE 
 

A. Valves:  Manufacturer's name and pressure rating marked on valve body. 
B. Welding Materials and Procedures:  Conform to ANSI/ASME Sec 9 and applicable state 

labor regulations. 
C. Welders Certification:  In accordance with ANSI/ASME Sec 9. 
D. To assure uniformity and compatibility of piping components in grooved piping systems, all 

grooved products utilized shall be supplied by Victaulic.  Grooving tools shall be supplied by 
the same manufacturer as the grooved components. 

E. All castings used for coupling housings, fittings, and valve bodies shall be date stamped for 
quality assurance and traceability. 

 
1.6 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver and store valves in shipping containers with labeling in place. 
 
PART 2 - PRODUCTS 
 
2.1 HEATING WATER PIPING, ABOVE GROUND 
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A. Copper Tubing:  ASTM B88, Type L, hard drawn. 
 

1. Fittings:   
a. ANSI/ASME B16.23 cast brass or ANSI/ASME B16.29 solder wrought 

copper. 
b. ANSI/ASME B16.22 wrought copper with copper tubing sized grooved ends 

designed to accept Victaulic couplings. 
 

2. Joints:   
a. ASTM B32, solder, Grade 95 Sn. 

 
B. Steel Pipe:  ASTM A53 or A120, Schedule 40, black. 
 

1. Fittings: 
 a. ANSI/ASTM B16.3, malleable iron or ASTM A234, forged steel welding type 

fittings. 
  
2. Joints: 
 a. Screwed, or ANSI/AWS D1.1, welded. 

 
2.2 EQUIPMENT DRAINS AND OVERFLOWS 
 

A. Steel Pipe:  ASTM A53 or A120, Schedule 40 galvanized. 
 

1. Fittings: 
 a. Galvanized cast iron, or ANSI/ASTM B16.3 malleable iron. 
  
2. Joints:   

a. Screwed. 
 

B. PVC Pipe:  ASTM D1785, Schedule 40. 
 

1. Fittings:  ASTM D2466 or D2467, PVC. 
2. Joints:  ASTM D2855, solvent weld. 

 
C. Consult manufacturer for materials to be installed on any boiler flue stack drain, or other fuel-

fired direct combustion equipment drain.  Because of the acidic nature of these drains, 
special drain materials may be required. 

 
2.3 FLANGES, UNIONS AND COUPLINGS 
 

A. Pipe Size 2" and Under:  150 psig malleable iron unions for threaded ferrous piping; bronze 
unions for copper pipe, soldered joints. 

B. Pipe Size Over 2":  150 psig forged steel slip-on flanges for ferrous piping; bronze flanges for 
copper piping. 

 
PART 3 EXECUTION 
 
3.1 PREPARATION 
 

A. Ream pipe and tube ends.  Remove burrs.  Bevel or groove plain end ferrous pipe. 
B. Remove scale and dirt on inside and outside before assembly. 
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C. Prepare piping connections to equipment with flanges, mechanical couplings, or unions. 
D. After completion, fill, clean, and treat systems. 

 
3.2 INSTALLATION 
 

A. Route piping in orderly manner, plumb and parallel to building structure, and maintain 
gradient. 

B. Install piping to conserve building space, and not interfere with use of space and other work. 
C. Group piping whenever practical at common elevations. 
D. Install piping to allow for expansion and contraction without stressing pipe, joints or 

connected equipment. 
E. Provide clearance for installation of insulation, and access to valves and fittings. 
F. Provide access where valves and fittings are not exposed. 
G. Slope piping and arrange systems to drain at low pints.  Use eccentric reducers to maintain 

top of pipe level. 
H. Where pipe support members are welded to structural building framing, scrape, brush clean, 

and apply one coat of zinc rich primer to welding. 
I. Prepare pipe, fittings, supports, and accessories for finish painting. 
J. Install valves with stems upright or horizontal, not inverted. 
K. Do not install back-to-back change of direction or offset fittings such as ells and tees without 

a minimum of 3" nipple for the purposes of insulating the pipe properly. 
L. Conceal all piping above ceilings and within furring and/or walls.  At terminal heating units 

and other equipment or fixtures, conceal piping and all accessories inside the cabinet or an 
enclosure which is finished to match surrounding finishes. 

 
3.3 APPLICATION 
 

A. Grooved mechanical couplings and fasteners are only permitted as a voluntary bid alternate. 
B. Install unions downstream of valves and at equipment or apparatus connections. 
C. Install Victaulic couplings downstream of grooved end valves and at equipment or apparatus 

connections. 
D. Install brass male adapters each side of valves in copper piped system.  Sweat solder 

adapters to pipe. 
E. Install ball valves for shut-off to isolate equipment, part of system, or vertical risers. 
F. Provide 3/4" ball drain valves and threaded hose fitting downstream of main shut-off valves, 

low points of piping, bases of vertical risers, and at equipment. 
 
3.4 PIPE TESTING 
 

A. All piping systems shall be tested and proven tight prior to concealment. 
B. Ensure that the test pressure which might damage equipment does not reach such units by 

valving them off or otherwise isolating them during the test. 
C. Open and close all system valves at least once while system is pressurized to test valve 

packing.  Tighten as required. 
D. All hydrostatic tests shall be held for a minimum of six hours without loss of pressure.  All air 

tests shall be held for a minimum of one hour without loss of pressure. 
E. When job site conditions do not permit the use of water, air may be used in lieu of water. 
F. Test procedures shall be as follows: 

1. Heating water:  Test hydrostatically at 1-1/2 times the maximum 
system pressure, but not less than 100 psig. 

 
3.5 WATER SYSTEM CLEANING 
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A. At time of system start-up, clean the piping system by adding 2-1/2 lbs of caustic soda and 2-
1/4 lbs of soda ash for every 100 gallons of water in the system.  Circulate throughout the 
system for at least 8 hours at 200F water temperature.  Drain and refill with fresh water.  
Raise water temperature of hot water to 200F and vent completely to all vent points. 

 
3.6 EQUIPMENT DRAINS AND OVERFLOW DRAINS 
  
 A. Comply with all manufacturers requirements for exhaust vent condensate drain and trap 

assemblies.  Materials and installation requirements will vary depending on type of boiler, 
combustion efficiency, and service requirements. 

 
 

END OF SECTION 
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 SECTION 232116 
 HYDRONIC SPECIALTIES 
 
PART 1  GENERAL 
 
1.1 WORK INCLUDED 
 

A. Air Vents. 
B. Pump suction Fittings. 
C. Combination Fittings. 
D. Relief Valves. 

 E. Base Mounted Pumps. 
F. Unit Ventilators. 
 

1.2 RELATED WORK 
 

A. Section 230700 – Mechanical Insulation 
B. Section 232113 - Hydronic Piping. 

 
1.3 REFERENCES 
 

A. ANSI/ASME - Boilers and Pressure Vessels Code. 
 
1.4 REGULATORY REQUIREMENTS 
 

A. Conform to ANSI/ASME Boilers and Pressure Vessels Code Section 8D for manufacture of 
tanks. 

 
1.5 QUALITY ASSURANCE 
 

A. Manufacturer:  For each product specified, provide components by same manufacturer 
throughout. 

 
1.6 SUBMITTALS 
 

A. Submit shop drawings and product data under provisions of Division 1 for all terminal heating 
devices, backflow preventers, pumps and other equipment specified herein. 

B. Include component sizes, rough-in requirements, service sizes and finishes.  Include product 
description, model and dimensions. 

C. Submit manufacturer's installation instructions under provisions of Division 1. 
D. Do not provide submittals for piping and pipe fittings unless specifically requested by 

Engineer. 
 
1.7 OPERATION AND MAINTENANCE DATA 
 

A. Submit operation and maintenance data under provisions of Division 1. 
B. Include installation instruction, assembly views, lubrication instructions, and replacement 

parts list. 
 
1.8 DELIVERY, STORAGE AND HANDLING 
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A. Deliver, store, and protect products to site under provisions of Division 1. 
 
PART 2 PRODUCTS 
 
2.1 AIR VENTS 
 

A. Manual Type:  Short vertical sections of 2" diameter pipe to form air chamber, with 1/8" brass 
needle valve at top of chamber. 

B. Float Type:   Float actuated high capacity air vent designed to purge free air from the system 
and provide shut-off at pressure up to 150 psig at 250F.  Design of air vent shall prevent air 
from entering the system if system pressure should drop below atmospheric pressure.  
Construction shall be cast iron and fitted with stainless steel, brass and EPDM internal 
components. 

 
2.2 ACCEPTABLE MANUFACTURERS 
 

A. Approved manufacturers for all hydronic specialties unless otherwise listed are Bell & 
Gossett, Grundfos, Taco. 

B. Substitutions:  Under provisions of Division 1. 
 
2.3 PUMP SUCTION FITTINGS 
 

A. Balanced type triple duty valves, angle pattern, cast-iron body, threaded for 2" and smaller, 
flanged for 2-1/2" and larger, rated for 175 psig working pressure, with inlet vanes, cylinder 
strainer with 3/16" diameter openings, disposable fine mesh strainer to fit over cylinder 
strainer, and permanent magnet located in flow stream and removable for cleaning. 

B. Accessories:  Adjustable foot support, blowdown tapping in bottom, gage tapping inside. 
C. Pump suction fittings shall be used whenever a minimum of 10 pipe diameters cannot be 

provided at pump suction. 
 
2.4 COMBINATION PUMP DISCHARGE VALVES 
 

A. Valves:  Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 
psig operating pressure, non-slam check valve with spring-loaded bronze disc and seat, 
stainless steel stem, and calibrated adjustment permitting flow regulation. 

 
2.5 RELIEF VALVES 
 

A. Bronze body, teflon seat, stainless steel stem and springs, automatic, direct temperature and 
pressure actuated, capacities ASME certified and labeled. 

 
2.6 BASE MOUNTED, FLEXIBLE COUPLED, END-SUCTION PUMPS 
 

A. Furnish and install pumps with capacities as shown on plans.   
B. Pumps shall be base mounted, single stage, end suction design equal to B&G Series 1510, 

with a foot mounted volute to allow servicing of the impeller and bearing assembly without 
disturbing piping connections. 

C. Pump volute shall be cast iron with integrally cast pedestal support feet.  The impeller shall 
be cast bronze enclosed type, dynamically balanced, keyed to the shaft and secured by a 
locking capscrew. 

D. The liquid cavity shall be sealed off at the pump shaft by an internally-flushed mechanical 
seal with ceramic seal seat and carbon seal ring, suitable for continuous operation 
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at 225F.  A replaceable bronze shaft sleeve shall completely cover the wetted area under 
the seal. 

E. Pump shall be rated for minimum of 175 psi working pressure.  Volute shall have gauge 
tappings at the suction and discharge nozzles and vent and drain tappings at the top and 
bottom. 

F. Baseplate shall be of structural steel or fabricated steel channel with fully enclosed sides and 
ends, and securely welded cross members.  Grouting area shall be fully opened.  A flexible 
type, center dropout design coupler, capable of absorbing torsional vibration, shall be 
employed between the pump and motor.  Coupler shall be shielded by a coupler guard 
securely fastened to the base. 

G. Motor shall meet NEMA specifications and shall be of the size, voltage, and enclosure called 
for on the plans.  Pump and motor shall be factory aligned, and shall be realigned by 
contractor after installation. 

H. Approved manufacturer is Bell & Gossett, Armstrong. 
 
2.7 FLEXIBLE PIPE CONNECTORS 
 

A. Flexible connector shall be manufactured of Nordel (EPDM) with connection as required for 
pipe application, 220 psig at 200 degrees F., equivalent to model MFNC single sphere or 
MFTNC twin sphere "super-flex" connectors. 

 
2.8 CONVECTORS 
 

A. Acceptable manufacturers are Sterling, Airtherm, Rittling and Vulcan. 
B. Element: Copper tubes expanded into cast iron headers, brass bushings, aluminum fins with 

collars and fin tube supports. 
C. Enclosure: 16 gauge steel front and top panels (reinforced 18 gauge end panels acceptable). 

All convectors shall shall include bottom return grilles, regardless of whether prefix letter is 
used in model number on schedule, unless specifically noted. 

D. Finish: Phosphated, galvanized back panel; prosphatized and baked enamel painted finish 
on front, top and sides.  Color selected by Owner.  Submit color charts with shop drawings. 

E. Provide access panels and end pockets at each or either end as necessary for installing and 
servicing valves and piping. 

F. Size and type as noted on the drawings. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION AND APPLICATION 
 

A. Install specialties in accordance with manufacturer's instructions to permit intended 
performance. 

B. Provide manual air vents at system high points where heating water drops back down in 
direction of flow.. 

C. For high capacity automatic air vents, provide vent tubing to nearest drain. 
D. Provide ball valve with hose connection on strainer blow down connection. 
E. Select equipment relief valve capacity to exceed rating of connected equipment. 
F. Install flexible pipe connectors at all base mounted pumps, chillers, cooling tower, air 

handling unit coils, and other equipment with rotating or moving parts where internal vibration 
isolation is not provided. 

G. Provide all necessary miscellaneous support steel to adequately support the mechanical 
equipment furnished under this Division.  Field verify existing structural conditions or refer to 
structural plans. 
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H. The installation of “automatic” air vents shall be used on systems with expansion tanks only. 
 No automatic air vents are permitted on systems with compression tanks. 

I. Install strainers at supply side of all terminal heating units when automatic control valves are 
utilized. 

 
3.2 BASE MOUNTED PUMPS 
 

A. Install pumps on new or existing 3-1/2” concrete isolation pads unless specifically noted 
otherwise. 

B. Level pump and fill pump base with grout or concrete as recommended by the manufacturer.  
C. Install a “single” pressure gauge “across” each pump using the taps on the pump or field 

installing pipe taps immediately adjacent to the pump when tapping do not exist.  Install ball 
valve on both the suction and discharge gauge leg to isolate the pressures. 

D. Provide balanced type triple duty valve pump suction fitting on suction side of base mounted 
centrifugal pump where at least 10 pipe diameters of straight pipe are not feasible.  Triple 
duty valves shall be sized on the flow rate of the pump not the pipe or pump connection size. 
Triple duty valve shall be selected for a minimum of 1-psi pressure drop across valve at 
design flow.  Remove temporary strainers after cleaning systems.   

E. Install foot support below pump suction fitting to support weight of fitting and suction pipe 
independent of pump. 

F. When filling system, vent air off impeller housing using manufacturer vent tap. 
 

3.3 UNIT VENTILATORS 
 

A. Install all piping, valves and controls to the heating coil. 
B. Install chilled water piping (where applicable), valves, and controls as indicated on the plans 

and details.  Chilled water piping shall be installed on opposite end of unit from heating 
piping. 

C. Install wall and floor (base) seals as detailed and noted on plans to eliminate infiltration 
around unit outside air intake plenum. 

D. Install a wall sleeve between outside air louver and the unit ventilator.  Seal the opening 
between the sleeve and the wall at the exterior wall water and air tight with caulk, and if gap 
is more than ¼”, expandable foam to a minimum depth of 4” and caulk.  Terminate wall 
sleeve at unit ventilator per manufacturer recommendations for climate being installed in. 

E. Install full height false back for piping as well as outside air offset between unit damper and 
louver location. 

F. Install 1” PVC or copper cooling coil pan condensate drain horizontally through back of 
cabinets for all unit ventilators (not necessarily shown on plans).  Connect all condensate 
drains and combine down in new interior pier cavity and field route to exterior through wall 
near grade. Terminate with a brass fitting or other type of durable and slightly termination 
through wall. 

 
 
 
 END OF SECTION 
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 SECTION 232213 
 STEAM AND STEAM CONDENSATE PIPING 
 
PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 

A. Pipe and pipe fittings. 
B. Valves. 
C. Steam piping system. 
D. Steam condensate piping system. 

 
1.2 RELATED WORK 
 

A. Section 230100 – General Mechanical Provisions. 
B. Section 230500 – Common Work Results for HVAC. 
C. Section 230553 – Mechanical Identification. 
D. Section 230700 – Mechanical Insulation. 
E. Section 232216 - Steam and Steam Condensate Specialties. 

 
1.3 SUBMITTALS 
 

A. Submit product data under provisions of Division 1. 
B. Include data on pipe materials, pipe fittings, valves, and accessories. 

 
1.4 DELIVERY, STORAGE, AND HANDLING  
 

A. Deliver products to site under provisions of Division 1. 
 
PART 2 PRODUCTS 
 
2.1 LOW PRESSURE STEAM PIPING, ABOVE GRADE 
 

A. Steel Pipe:  ASTM A53 or A120, Schedule 40, Black. 
 

1. Fittings:  ANSI/ASTM B16.3, malleable iron Class 125, or ASTM A234, forged steel 
Class 125. 

2. Joints:  Screwed, or ANSI/AWS D1.1, welded. 
 

2.2 STEAM CONDENSATE PIPING, ABOVE GRADE 
 

A. Steel Pipe:  ASTM A53 or A120, Schedule 80, black. 
 

1. Fittings:  ASNI/ASTM B16.3, malleable iron, Class 125, or ASTM A234, forged steel, 
Class 125. 

2. Joints:  Screwed, or ANSI/AWS D1.1, welded. 
 

B. Copper Tubing:  ASTM B88, Type L, hard drawn. 
 

1. Fittings:  ANSI/ASME B16.23, cast brass or ANSI/ASME B16.29, wrought copper. 
2. Joints:  ANSI/ASTM B32, solder, Grade 95TA. 

 
2.4 FLANGES AND UNIONS 
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A. Pipe Size 2 Inches (50 mm) and Under:  150 psig (1/034 kPa) galvanized malleable iron 

unions for threaded ferrous piping; bronze unions for copper pipe, soldered joints. 
B. Flanges:  2” and smaller shall be 150 lb, forged steel, socket weld, raised face, ASTM A105 

per ANSI B16.5.  2-1/2” and larger shall be 150 lb, forged steel, weld neck or slip-on, raised 
face, ASTM A105 per ANSI B16.5 (use weld neck flanges next to fittings). 

 
2.5 GATE VALVES  
 

A. Up to 2 Inches (50 mm):  Bronze body, bronze trim, non-rising stem, handwheel, inside 
screw, solid wedge or disc, solder threaded ends, 150# Class. 

B. Steel Gate Valves:  ASME B16.34.  Provide outside screw and yoke type with solid wedge or 
flexible wedge disk, and with trim suitable for the service temperature and pressure. 

C. Cast Iron Gate Valves:  MSS SP-70, Type I (solid wedge disc), 2-1/2 inches and larger, 
outside screw and yoke type, threaded or flanged end, with bronze valve trim. 

 
2.6 BALL VALVES 
 

A. Up to 2 Inches (50 mm):  Bronze body, Stainless steel 600 W.O.G. ball, teflon seats and 
stuffing box ring, lever handle, threaded ends.  Low pressure steam service only. 

 
2.7 SWING CHECK VALVES 
 

A. Lift (non-slam) Check Valves: 
 

1. 2" and smaller – Class 125 bronze, non-slam spring loaded lift check, brass disk, 
teflon seats. Screwed ends - Watts series 600.  Valves can be installed in horizontal 
or vertical position. 

2. 2-1/2" and larger – Cast iron body, bronze trim, stainless steel spring, aluminum 
bronze disk, 150-psi; Watts series ICVW-125. 

 
PART 3 EXECUTION 
 
3.1 PREPARATION 
 

A. Ream pipe and tube ends.  Remove burrs. 
B. Remove scale and dirt on inside and outside before assembly. 
C. Prepare piping connections to equipment with flanges or unions. 

 
3.2 INSTALLATION 
 

A. Route piping in orderly manner, plumb and parallel to building structure, and maintain 
gradient. 

B. Install piping to conserve building space and not interfere with use of space, other work, or 
equipment. 

C. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

D. Provide clearance for installation of insulation and access to valves and fittings. 
E. Provide access where valves and fittings are not exposed. 
F. Slope steam piping one inch in 40 feet (0.25 percent) in direction of flow.  Use eccentric 

reducers to maintain bottom of pipe level. 
G. Slope steam condensate piping one inch in 40 feet (0.25 percent).  Provide drip trap 

assembly at low points and before control valves.  Run condensate lines from trap to nearest 
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condensate receiver.  Provide loop vents over trapped section. 
H. Where pipe support members are welded to structural building framing, scrape, brush clean, 

and apply one coat of zinc rich primer to weld.  Provide finish coat of paint in exposed areas; 
color by Architect/Engineer. 

I. Install valves with stems upright or horizontal, not inverted.   
 
3.3 APPLICATION 
 

A. Install unions downstream of valves and at equipment or apparatus connections.  Install 
dielectric unions where joining dissimilar materials. 

B. Install brass male adapters each side of valves in copper piped system.  Sweat solder 
adapters to pipe. 

C. Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical 
risers. 

 END OF SECTION 
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 SECTION 232216 
 STEAM AND STEAM CONDENSATE SPECIALTIES 
 
 
PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 

A. Steam traps. 
B. Steam air vents. 
C. Pressure reducing valves. 
D. Condensate flow meter. 
E. Condensate return units. 
F. Steam unit heaters. 
G. Steam safety relief valves. 
H. Mechanical expansion joint. 
I. Vacuum Breakers. 
J. Unit Ventilators 
K. Cabinet Heaters. 
L. Combustion Make-up Air Units. 

 
1.2 RELATED WORK 
 

A. Section 230700 - Mechanical Insulation. 
B. Section 232213 - Steam and Steam Condensate Piping. 

 
1.3 REGULATORY REQUIREMENTS 
 

A. Conform to ASME B31.9 - Building Services Piping. 
 
1.4 QUALITY ASSURANCE 
 

A. Manufacturer:  For each product specified, provide components by same manufacturer 
throughout. 

 
1.5 SUBMITTALS 
 

A. Submit shop drawings and product data under provisions of Division 1. 
 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - STEAM TRAPS 
 

A. Armstrong, Spirax Sarco, Mueller, Dunham-Bush, or equivalent. 
 
2.2  FLOAT AND THERMOSTATIC TRAPS 
 

A. ASTM A126, cast iron or semi-steel body and bolted cover for 250 psig  WSP; provide 
access to internal parts without disturbing piping; with bottom drain plug, stainless steel or 
bronze bellows type air vent, stainless steel or copper float, stainless steel lever and valve 
assembly. 
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2.3 INVERTED BUCKET TRAPS 
 

A. Inverted bucket traps shall be AISI 300 Series stainless steel float and operating mechanism 
and hardened 13% chrome stainless steel seat and valve.  Use bimetallic type thermostatic 
element for proper functioning of system.  Traps shall permit removal and replacement of 
operating and wearing parts without disturbing piping connections to trap body.  Strainers 
conforming to requirements for strainers specified may be provided as an integral part of the 
body.  Provide body with plugged priming and draining openings.  Include test cocks in trap 
assembly. 

 
2.4 THERMOSTATIC TRAPS 
 

A. Thermostatic traps shall be balanced pressure type thermostatic element with stainless steel 
seat.  Trap shall permit removal and replacement of operating and wearing parts without 
disturbing piping connections to trap body.  Shield bellows from direct blast of steam and 
condensate. 

 
2.5 STEAM AIR VENTS 
 

A. Balanced pressure type with cast brass or ASTM A126 cast iron body and cover for 125 psig 
(860 kPa) WSP; provide access to internal parts without disturbing piping; stainless steel 
bellows, stainless steel valve and seat. 

 
2.6 VACUUM BREAKERS (STEAM) 
 

A. Rate vacuum breakers for the temperatures, pressures and service to be encountered. 
B. Approved manufacturers: 
 

1. Hoffman. 
2. Watts. 
3. Crane. 
4. Johnson. 
5. Conbraco 
 

C. Vacuum Breaker shall be automatic vacuum relief at less than 1/2" vacuum.  Construction 
shall be brass body, EPDM rubber seat,  stainless steel spring and 20% glass filled noryl 
poppet and guide equal to a Conbraco model no. 37-202-01 3/4" steam vacuum relief valve. 

D. Venting capacity shall be a minimum of 14 cu. ft. per minute.  
 
2.7 CONVECTORS 
 

A. Acceptable manufacturers are Sterling, Airtherm, Rittling and Vulcan. 
B. Element: Copper tubes expanded into cast iron headers, brass bushings, aluminum fins with 

collars and fin tube supports. 
C. Enclosure: 16 gauge steel front and top panels (reinforced 18 gauge end panels acceptable). 

All convectors shall shall include bottom return grilles, regardless of whether prefix letter is 
used in model number on schedule, unless specifically noted. 

D. Finish: Phosphated, galvanized back panel; prosphatized and baked enamel painted finish 
on front, top and sides.  Color selected by Owner.  Submit color charts with shop drawings. 

E. Provide access panels and end pockets at each or either end as necessary for installing and 
servicing valves and piping. 

F. Size and type as noted on the drawings. 
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2.8 UNIT VENTILATORS 
 

A. Furnish and install in accordance with the manufacturer's instruction, classroom unit 
ventilators of the type and size indicated in the plans.  Manufacturer's shall be equal to 
Trane. 

B. Unit ventilators shall be constructed of 16-gauge phosphatized cabinet with baked-on finish, 
with exposed edges rounded.  Precise panel fit-up is required.  Units shall be supplied in 
colors as selected by the Architect.  Unit ventilator discharge grilles shall be constructed of 
heavy steel bars welded in place as an integral part of the unit structure.  Unit inlet grilles 
shall be easily removable for easy filter access.  

C. Where shelving is not installed, unit ventilator shall be provided with removable outside ends 
to allow access for easy field installation of valves and piping.  The unit shall have large pipe 
access openings in the bottom of both end pockets and large knockouts for piping and 
electrical connection in the back of both ends.  Pipe chase across the back of the unit for 
field installation of crossover piping or running of electrical wiring as required.  

D. Hanger Rods and Vibration isolators equal to  Mason 30N shall be used for suspended units 
and supported from structure. 

E. Unit ventilators shall be equipped with dual blade type mixing dampers to ensure proper 
modulation and mixing of return and outdoor air.  Bypass dampers shall be aluminum and 
insulated for sound attenuation and to prevent formation of condensate.  Dampers shall be 
tight sealing and designed to minimize heat pickup in bypass.  Provide dampers with medium 
density closed cell EPDM material seals.  Leakage shall be less than one percent against  
0.5 inches external static pressure. 

F. Motors shall be permanent split capacitor with thermal overload protection.  The motor shall 
be easily removable without removing the fan board. 

G. All heating coils shall be heavy gauge aluminum fins, continuous fin collars, and copper 
tubes suitable for 15 psi steam pressure.   

H. Pipe the condensate from the drain pan and trap per manufacturer’s recommendation. 
I. Each unit shall be equipped with a single 1" thick throwaway filter accessible without removal 

of the unit front panel. 
J. This project shall utilize third-party controls contractor furnished and installed controls for 

operation of the unit ventilators.  The unit shall be UL listed.  
 
PART 3 EXECUTION 
 
3.1 INSTALLATION AND APPLICATION 
 

A. Install specialties in accordance with manufacturer's instructions. 
B. For air heating coils and convertors, furnish float and thermostatic traps. 
C. Size traps draining steam coils under modulating control for actual capacity under conditions 

normal to the system, assuming 2 PSI coil pressure drop at 2 times normal condensing rate 
and maximum coil steam pressure. 

D. Install steam traps with union or flanged connections at both ends. 
E. Provide ball valve and strainer at inlet, and ball valve and check valve at discharge of steam 

trap. 
F. Provide minimum 10 inch (250 mm) long dirt pocket of same pipe sizes as apparatus return 

connection between apparatus and steam trap. 
G. Remove thermostatic elements from steam traps during temporary and trial usage, and until 

system has been operated and dirt pockets cleaned of sediment and scale. 
H. Install a shut-off valve or petcock between each pressure gauge and the line, and gauges on 

steam lines shall have a siphon installed ahead of the gauge. 
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I. Provide thermometers and thermal sensing elements of control valves with a separable 
socket.  Install separable sockets in pipe lines in such a manner to sense the temperature of 
the flowing fluid and minimize obstruction to flow. 

J. Provide condensate meters with a suitable 3-valve bypass to permit dismantling and 
inspection without interference with the service. 

K. Provide strainers with meshes suitable for the services where indicated, and where dirt might 
interfere with the proper operation of valve parts, orifices, and moving parts of equipment. 

 
3.2 UNIT VENTILATORS 
 

A. Install all steam piping, valves and controls to the heating coil. 
B. Install wall and floor (base) seals as detailed and noted on plans to eliminate infiltration 

around unit outside air intake plenum. 
C. Install a wall sleeve between outside air louver and the unit ventilator.  Seal the opening 

between the sleeve and the wall at the exterior wall water and air tight with caulk, and if gap 
is more than ¼”, expandable foam to a minimum depth of 4” and caulk.  Terminate wall 
sleeve at unit ventilator per manufacturer recommendations for climate being installed in. 

D. Install full height false back for piping as well as outside air offset between unit damper and 
louver location when called out on plans. 

E. Install 1” PVC or copper cooling coil pan condensate drain horizontally through back of 
cabinets for all unit ventilators (not necessarily shown on plans).  Connect all condensate 
drains and combine down in new interior pier cavity and field route to exterior through wall 
near grade. Terminate with a brass fitting or other type of durable and slightly termination 
through wall. 

 
 
 END OF SECTION 
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 SECTION 232300 
 REFRIGERATION PIPING AND SPECIALTIES 
 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Refrigerant Piping and Specialties 
 
1.2 RELATED SECTIONS 
 

A. Section 230700 – Mechanical Insulation. 
B. Section 230900 - Controls and Instrumentation. 
C. Section 238126 - Air Cooled Condensing Units. 

 
1.3 REFERENCES 
 

A. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration. 
B. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 
C. ANSI/ASME B31.9 - Building Services Piping. 
D. ANSI/ASME B32 - Solder Metal. 
E. ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration Field Service 

 
1.4 DELIVERY, STORAGE, AND HANDLING  
 

A. Protect piping and specialties from entry of contaminating material by leaving end caps and 
plugs in place until installation. 

 
1.5 REGULATORY REQUIREMENTS 

 
A. Latest revision of the Michigan Mechanical Code. 

 
 
PART 2 PRODUCTS 
 
2.1 PIPING 
 

A. Copper Tubing:  ASTM B280, Type ACR hard drawn soft annealed.  Type "K" copper tubing 
may be used on sizes 5/8" or smaller. 

 
1. Fittings:  ANSI/ASME B16.22 wrought copper. 
2. Joints:  Brazed or standard SAE forged brass flare on 5/8" and smaller.  Brazed on 

all lines larger than 5/8". 
 
2.2 REFRIGERANT PIPE HANGERS 
 

A. Hangers for refrigerant pipe shall be equal to Cooper B-Line as follows: Clevis type equal to 
model B3100C plastic coated or B3100F felt coated; Swivel type hangers equal to model 
B3170NFC plastic coated or B3170NFF felt coated. 

 
2.3 REFRIGERANT SPECIALTIES 
 

A. Approved manufacturers are Sporlan Valve company, Danfoss, Eaton Corporation, Parker 
Hannifin Corporation. 
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B. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder ends, sight 
glass, color coded paper moisture indicator with removable element cartridge and plastic 
cap; for maximum working pressure of 500 psi and maximum temperature of 200F. 

C. Filter-Driers:  ANSI/ARI 710, UL listed, brass shell and bronze cap, perforated brass shell 
and molded desiccant filter core; for maximum working pressure of 350 psi. 

D. Expansion Valve:  Angle or straight through type; ARI 750; design suitable for refrigerant, 
brass body, internal or external equalizer, bleed hold, adjustable superheat setting, 
replaceable inlet strainer, with capillary tube and remote sensing bulb. 

 
2.4 FLEXIBLE CONNECTORS 
 

A. Corrugated stainless steel hose with single layer of exterior braiding, minimum 9 inches long 
with copper tube ends; for maximum working pressure 500 psi. 

 
PART 3 EXECUTION 
 
3.1 PREPARATION 
 

A. Ream pipe and tube ends.  Remove burrs. 
B. Remove scale and dirt on inside and outside before assembly. 
C. Prepare piping connections to equipment with flanges or unions. 

 
3.2 INSTALLATION 
 

A. Route piping in orderly manner, with plumbing parallel to building structure, and maintain 
gradient. 

B. Install piping to conserve building space and not interfere with use of space. 
C. Group piping whenever practical at common elevations and locations.  Slope piping one 

percent in direction of oil return. 
D. The refrigeration brazing should be done while there is a dry nitrogen purge on the system, 

to prevent the formation of copper oxide inside the system. 
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment. 
F. Provide clearance for installation of insulation and access to valves and fittings. 
G. Insulate refrigerant suction piping, refer to Section 15250. 
H. Install flexible connectors at right angles to axial movement of compressor. 
I. Fully charge completed system with refrigerant after testing. 

 
3.2 FIELD QUALITY CONTROL 
 

A. Test refrigeration system in accordance with ANSI/ASME B31.5. 

1. Performance Requirements, Line Test Pressure for Refrigerant: 

a. Suction Lines for Air-Conditioning Applications: 300 psig. 
b. Hot-Gas and Liquid Lines: 535 psig. 

 
 
 END OF SECTION 
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 SECTION 233100 
 AIR DISTRIBUTION 
 
PART 1  GENERAL 
 
1.1 DESCRIPTION 
 

A. Work under this Section shall include furnishing and installing material and equipment 
related to air distribution consisting of the following but not limited thereto: 

 
1. Ductwork. 
2. Duct accessories. 
3. Louvers. 
4. Exhaust Fans. 
5. Grilles, Registers and Diffusers. 
6. Gravity Roof Ventilators. 
7. Dampers. 
8. Duct Coils 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 230500 – General Requirements for Mechanical Systems. 
 
1.3 DEFINITIONS 
 

A. Low Pressure:  Static pressure in duct less than 2" w.g. and velocities less than 2,000 fpm. 
B. SMACNA - Sheet Metal and Air Conditioning Contractors National Association, Inc. 
C. NFPA - National Fire Protection Association. 
D. AMCA - Air Movement and Control Association International, Inc. 

 
1.4 QUALITY CONTROL 
 

A. All fan, damper, and louver products shall be tested in accordance with appropriate AMCA 
AMCA standards, and each product used shall bear the AMCA certified rating seal.  
Products  stating to be Αtested in accordance with AMCA standards≅, shall not be approved 
unless written permission is received by the engineer prior to installation.  Shop drawing 
approval of a particular product shall not constitute written permission.  It shall be the 
contractors responsibility to assure the products have been tested and carry the seal prior to 
installation. 

 
1.5 SUBMITTALS 
 

A. Submit product data under provisions of Division 1. 
B. Submit product data indicating general assembly, components, controls, safety 

controls, wiring diagrams, and service connections. 
C. Submit manufacturer's installation instructions under provisions of Division. 
D. Provide submittals for the following products: 
 1. Flexible Duct and Take-off Fittings, 
 2.  Access Panels, 
 3. Grilles, Registers, and Diffusers, 
 4. Control Dampers, Smoke Dampers, Fire Dampers, 
 5. Louvers, 
 6. Exhaust Fans, Roof Ventilators, 
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PART 2  PRODUCTS 
 
2.1 SHEET METAL 
 

A. All sheet metal used for duct and plenum construction shall be galvanized steel unless otherwise 
specified.  Galvanized steel shall be of lock forming quality with a zinc coating of 1.25 ounces per 
square foot on each side. 

B. Follow SMACNA HVAC Duct Construction Standards. 
C. Round and Flat Oval Ducts:  Furnish duct and fittings made by the same manufacturer to insure good 

fit of slip joints.  When submitted and approved in advance, round and flat oval duct, with size 
converted on the basis of equal pressure drop, may be furnished in lieu of rectangular duct design 
shown on the drawings.  

 
1. Elbows:  Diameters 3 through 8 inches shall be two section die stamped, all others 

shall be gored construction, maximum 18 degree angle, with all seams continuously 
welded or standing seam.  Coat galvanized areas of fittings damaged by welding 
with corrosion resistant aluminum paint or galvanized repair compound. 

2. Provide bellmouth, conical tees or taps, laterals, reducers, and other low loss fittings 
as shown in SMACNA Standards.  

3. Ribbed Duct Option:  Lighter gage round/oval duct and fittings may be furnished 
provided certified tests indicating that the rigidity and performance is equivalent to 
SMACNA standard gage ducts are submitted.  
a. Ducts:  Manufacturer's published standard gage, G90 coating, spiral lock 

seam construction with an intermediate standing rib. 
b. Fittings:  May be manufacturer's standard as shown in published catalogs, 

fabricated by spot welding and bonding with neoprene base cement or 
machine formed seam in lieu of continuous welded seams.  

3. Provide flat side reinforcement of oval ducts as recommended by the manufacturer 
and SMACNA Standard S3.13.  Because of high pressure loss, do not use internal 
tie-rod reinforcement unless approved by the Resident Engineer.  

D. Casings and Plenums:  Construct in accordance with SMACNA Standards Section VI, 
including curbs, access doors, pipe penetrations, eliminators and drain pans.  Access doors 
shall be hollow metal, insulated, with latches and door pulls, 20 inches wide by 48 - 54 
inches high.  Provide view port in the doors where shown.  Provide drain for outside air 
louver plenum.  Outside air plenum shall have exterior insulation.  Drain piping shall be 
routed to the nearest floor drain. 

E. Volume Dampers:  Single blade or opposed blade, multi-louver type as detailed in SMACNA 
Standards. 

F. Duct Hangers and Supports:  Refer to SMACNA Standards Section IV.  Avoid use of trapeze 
hangers for round duct.  

 
2.2 DUCT LINER 
 

A. Duct liner shall comply with the requirements of NFPA 90A and the "Duct Liner Materials 
Standard" of the Thermal Insulation Manufacturers Association.  Refer to Section 15250 for 
liner specification. 

B. Liner shall be installed in 25 feet of supply duct immediately downstream of fan system and 
the first 25 feet of return duct immediately upstream of the fan system.  Liner may be 1/2" 
thick when noted as installed for sound attenuation and not for thermal conductivity.  Duct 
liner used primarily as an acoustical liner may be equal to “Certainteed ToughGard R” with a 
density of 1.5 pcf. 

C. Duct sizes indicated on plans are inside clear dimensions. 
D. Round and Oval Duct Liner:  Factory fabricated double-walled with one inch thick sound 

insulation and inner perforated galvanized metal liner.  Construction shall comply with flame 
and smoke rating required by NFPA 90A.  Metal liner shall be 20 to 24 gage having 
perforations not exceeding 3/32-inch diameter and approximately 22 percent free area.  
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Metal liner for fittings need not be perforated.  Assemblies shall be complete with continuous 
sheet mylar liner, 2 mil thickness, between the perforated liner and the insulation to prevent 
erosion of the insulation.  Provide liner couplings/spacer for metal liner.  At the end of 
insulated sections, provide insulation end fittings to reduce outer shell to liner size.  Provide 
liner spacing/concentricity leaving airway unobstructed.  

 
2.3 SEALANT 
 

A. Duct sealant used to seal metallic or flexible air ducts shall comply with UL 
181B. 

B. Duct sealer shall be a metal-to-metal air pressure sealant which is flexible and self-curing. 
C. Sealant shall be fire resistive when dry. 

 
2.4 FLEXIBLE DUCT AND TAKE-OFF FITTINGS 
 

A. Approved manufacturers are General Environment Corporation (Genflex), Johns-Manville 
(Flex-Met), Wiremold, Flexmaster, Thermaflex, Portoduct, Clecon. 

B. Flexible duct shall comply with the Class I Requirements of the NFPA Bulletin No. 90-A with 
a flame spread rating of 25 or less and a smoke developed rating not higher than 50. 

C. Flexible ducts shall be listed by Underwriters Laboratories, Inc., complying with UL 
181.Ducts larger than 8 inches in diameter shall be Class 1.  Ducts 8 inches in diameter and 
smaller may be Class 1 or Class 2.  

D. Ducts shall be either corrugated aluminum or fabric supported by helically-wound steel wire 
or flat steel strips.  Ducts shall have a minimum working pressure of 8" w.g. 

E. All flexible ducts are to be insulated unless otherwise specified.  Insulation shall be 1" thick 
(min.) fiberglass with "K" value at 75F of 0.23 (max.).  Factory made including mineral fiber 
insulation with, encased with a low permeability moisture barrier outer jacket, having a 
puncture resistance of not less than 50 Beach Units.  Acoustic insertion loss shall not be less 
than 3 db per foot of straight duct, at 500 Hz, based on 6-inch duct, of 2500 fpm. 

F. Application Criteria:  
1. Temperature range:  0 to 200 degrees F internal.  
2. Maximum working velocity:  4000 feet per minute.  
3. Minimum working pressure, inches of water gage:  10 inches positive, 2 inches  

   negative.  
G. Take-off fittings shall be bellmouth with extractor and quadrant damper equivalent to Genflex 

SM-2DEL, Thermaflair 111, or Clevapak DSC. 
 
2.5 DUCT ACCESS PANELS AND DOORS 
 

A. Approved manufacturers are Ventfabrics, Inc. and C.E. Sparrow co. 
B. Access panels shall consist of three one-piece stampings:  the door frame, the door itself 

and the pan.  Space between door and pan shall be filled with 1/2" thick insulation.  The door 
shall be hung with loose pin hinges. 

C. Access panel sizes shall be as follows unless otherwise specified on drawings: 
 

 Size of Duct   Panel  Metal Gauges of     Number of 
to be Accessed  Size  Frame  Door    Pan  Hinges   Latches 

 
 6" -  8"    6" x 8"      24   26 28 2 1 
10" - 12"  10" x 12"   22   24 28 2 1 
12" - 16"  12" x 16"   20   24 28 2 2 
18" and over  16" x 24"   20   22 28 3 2 
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D. Access doors shall be fabricated in accordance with the details in the SMACNA Duct 

Manuals.  latches and hinges shall be equivalent to Ventlok of appropriate type and size. 
E. Access doors above lay-in ceilings shall be installed after the ceiling grid is installed to 

coordinate location of panel and size necessary to provide for full swing out of hinged door. 
 
2.6 TURNING VANES 
 

A. Approved manufacturers are Tuttle & Bailey, Barber-Coleman. 
B. Turning vanes shall be formed to assure that any point on one blade is equidistant from the 

same point on an adjacent blade. 
  
2.7 GRILLES, REGISTERS AND DIFFUSERS 
 

A. Approved manufacturers are Titus, Tuttle & Bailey, Anemostat and Krueger. 
B. Provide diffusers of size and type as indicated on the drawings. 
C. All grilles, registers and diffusers shall have baked enamel off-white finish unless otherwise 

specified. 
 
2.8 FLEXIBLE CONNECTIONS 
 

A. Where duct connections are made to fans and air handling units, install a non-combustible 
flexible connection of 29 ounce neoprene coated fiberglass fabric approximately six inches 
wide.  For connections exposed to sun and weather provide hypalon coating in lieu of 
neoprene.  Burning characteristics shall conform to NFPA 90A.  Securely fasten flexible 
connections to round ducts with stainless steel or zinc-coated iron draw bands with worm 
gear fastener.  For rectangular connections, crimp fabric to sheet metal and fasten sheet 
metal to ducts by screws two inches on center.  Fabric shall not be stressed other than by air 
pressure.  Allow at least one inch slack to insure that no vibration is transmitted.  

B. Where ducts, fire damper frames or after filter frames of dissimilar metal are connected, 
provide a coupling consisting of flanges, neoprene gaskets, fabric, and nuts and bolts.  

C. Approved manufacturer is Ventfabrics, Inc. when not exposed to the weather. 
 
2.9 CONTROL DAMPERS 
 

A. Approved manufacturers equal to Greenheck model VCD-23. 
B. Provide opposed blade tight close-ff dampers at locations indicated on drawings. 
C. Dampers shall have air loss (leakage), when closed, less than 1% of the full flow rate (based 

on approach velocity of 2,000 fpm) with a pressure differential across damper of 4" S.P. or 
less.  Seals shall be extruded vinyl blade seals and flexible metal compression type jamb 
seals.  

D. Construction shall be of No. 16 gauge galvanized, roll formed channel from No. 16 gauge 
galvanized roll formed blades.  Maximum blade width 8".  Blades 36" and longer and driven 
blade shall be furnished with reinforcing cone. 

E. Linkage shall be a side linkage out of airstream.  Control shaft shall extend 6” beyond frame. 
F. Install access panels in duct to service and inspect all dampers. 

 
2.10 LOUVERS 
 

A. Approved manufacturers are Ruskin, Greenheck, Airstream Products Co., Louvers & 
Dampers, Inc. 

B. Fixed Blade Louvers. 
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1. 5” deep, extruded aluminum 0.081" nominal wall thickness for frames and blades.  

Double drainable blades are sightproof and spaced approximately 2” on center.  
Louver shall have a minimum of 44% free area. 

2. Invisible rear mounted vertical mullions or blade supports. 
3. Three-quarter inch expanded aluminum bird screen with removable formed 

aluminum channel frame mounted on dry side. 
1. Anodized color or Standard color in 70% KYNAR 500/HYLAR 5000 finish as 

selected by the Architect.  Submit color samples with product submittals). 
2. Louver shall be tested in accordance with AMCA 500-L Wind-Driven Rain 

Penetration Test and ratings published in accordance with AMCA Publication 
511. 

6. Equivalent to Ruskin EME520DD.  
 
2.11 EXHAUST FANS 

 
A. Approved manufacturers are Greenheck, Cook, Penn Ventilator, Acme. 
B. Fan sizes, types, performance ratings, and accessories shall be as scheduled on the 

drawings. 
C. All fans shall bear the AMCA Certified Ratings Seal for air performance and sound ratings. 
D. All fan wheels shall be dynamically and statically balanced. 
E. Each fan shall bear a permanently affixed manufacturers nameplate containing the model 

number and the individual serial number identification. 
F. Centrifugal Roof Exhaust Fan 

 
1. Belt-driven or direct driven centrifugal fan. 
2. Motor, belt and bearings to be mounted on vibration isolators isolated from the air 

stream. 
3. Exposed fastenings to be corrosion resistant. 
4. Belt driven fans shall have adjustable sheave. 

  
 
2.12 GRAVITY ROOF VENTILATORS 
 

A. Approved manufacturers are Greenheck, Cook, Penn Ventilator, ACME. 
B. Gravity roof ventilators shall be constructed of heavy gauge aluminum.  Hoods shall be 

constructed of precision formed, arched panels with interlocking seams.  Bases shall be 
constructed so that the curb cap is larger than the throat size.  Base height shall be 12".   

C. Hood support members shall be constructed of galvanized steel and fastened so that the 
hood can be either removed completely from the base or hinged open. 

D. Birdscreens constructed of 1/2" galvanized steel mesh shall be mounted horizontally across 
the intake/discharge area of the hood.  

 
2.13 FIRE DAMPERS 
 

A. Furnish and install at locations as indicated on the plans and at all fire rated penetrations as 
indicated on the Architectural plans, fire dampers, constructed and tested in accordance with 
the current addition of UL 555 Standard for fire dampers. 

B. Each fire damper shall be marked as to the rating (1-1/2 hr, 3-hr, etc.) it is classified for. 
C. Each damper shall include a 165 F fusible link, unless a 212 F fusible link is specifically 

noted. 
D. Each fire damper shall include an integral roll formed steel sleeve and retaining angles 
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furnished by the damper manufacturer to assure appropriate installation. 
 
2.14 DUCT HEATING COILS 
 

A. Provide duct heating coils as noted and/or scheduled on the mechanical plans. 
B. Duct coils shall be certified in accordance with the AHRI Standard 410 for Forced Circulation 

Air-Heating Coils certification. 
C. Provide coil section with minimum 16-ga. galvanized steel casing and duct flange.  Enclose 

coils with headers and return bends fully contained within casing.   
D. Provide coils indicated for hot water heating rated for a working pressure of 175-psi at 400 F. 

Hot water coils shall be of the row and fin spacing called out on the drawings, or as 
necessary to meet the heating requirements specified.   

E. Coil construction shall be of 0.625” O.D. copper tube and aluminum fins unless otherwise 
noted.  

 
PART 3  EXECUTION 
 
3.1 DUCT CONSTRUCTION AND INSTALLATION 
 

A. All ducts and plenums shall be constructed in accordance with the applicable SMACNA Duct 
Manuals.  Gauge of metal, type of joint and reinforcing shall be in accordance therewith. 

B. All ductwork shall be fabricated and installed so that no undue vibration or noise results.  All 
joints shall be air tight with sealant provided. 

C. Transitions in ductwork, in changing shapes and sizes, shall be made with angles not exceed 
15 degrees wherever possible. 

D. Hang ducts with strap iron attached to bottom of ducts spaced not over five feet center to 
center. 

E. Curved elbows, if used, shall have a center line radius equal to 1-1/2 times the duct width.  
Square elbows shall have turning vanes.  Job fabricated turning vanes will not be accepted 
without prior approval of Architect/Engineer. 

F. Provide all necessary dampers as required for proper adjustment and control of air 
distribution.  Provide volume extractors similar to Titus AG-45 set at 20 degrees at all 
branches in ductwork where other means of control are not indicated or used.  All dampers 
shall have rigid bearings and locking quadrants which allow no rattling.  All damper rods shall 
be marked to indicate the relative position of the damper blade with respect to the rod. 

G. Provide flexible connections at inlet and discharge connections of fan units to prevent 
mechanical noises from being transmitted to connecting ductwork. 

H. At all places where inside of duct will be visible through return air grilles, louvers, etc., paint 
normally visible inside portion of duct with flat black paint.    

I. Install hinged doors on ductwork and housing to provide access to all parts of every 
automatic damper, coil and all other items requiring maintenance or inspection. 

J. Contractor shall not provide holes in the duct systems for the installation of hangers, 
conduits, etc.  Work of all other trades shall be so coordinated as to render this unnecessary. 

K. Flexible ducts shall be installed using a maximum of 6' length to make the connection.  
Flexible duct shall be suspended on 36" centers with a minimum 3/4" wide flat banding 
material.  All joints and connections shall be made with 1/2" wide positive locking plastic or 
steel straps.  Flexible ducts shall not penetrate any fire or smoke barrier which is required to 
have a fire resistance rating of one hour or more.  Provide insulated acoustical air duct 
connectors in supply air duct systems and elsewhere as shown. 

L. Install duct hangers and supports in accordance with SMACNA Standards, Section IV.  
M. Install fire dampers in accordance with the manufacturer's instructions to conform to the 

installation used for the rating test.  
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N. Seal openings around duct penetrations of floors and fire rated partitions with fire stop 
material as required by NFPA 90A.  

O. Provide access doors for inspection, cleaning, and service of all dampers. 
 
3.2 INSTALLATION OF DUCT LINER 
 

A. Refer to Section 230700 for installation locations and thickness of duct liner. 
B. For velocities up to 2,000 fpm, duct liner shall be applied with 100% coverage of fire 

retardant adhesive.  Duct liner shall be cut to assure snug corner joints.  The liner shall be 
additionally secured with mechanical fasteners which shall compress the duct liner 
sufficiently to hold it firmly in place.  They shall start within 3" of the leading edge of each 
duct section (and any line transverse joints within the duct section) and shall be spaced no 
more than 6" O.C. around the perimeter of the duct, except that they need to be no closer 
than 6" to a corner break.  Elsewhere, they shall be a maximum of 10" O.C., except that they 
shall be placed not more than 6" from a cut edge nor 12" from a corner break. 

 
3.3 SEALING OF DUCTS 
 

A. All longitudinal and transverse joints, seams, and connections in metallic and non-metallic 
ducts shall be securely fastened and sealed with welds, gaskets, mastics/adhesives, liquid 
sealants or tapes.    

B. Metal surfaces to be joined must be clean, dry, grease-free.  Apply a heavy brush coat of 
sealant to the interior metal surface of the duct slip joint, then interlock securely duct sections 
and position in place.  Apply a finish brush coat of sealant to the exterior metal surface duct 
joint or seam covering heads of lock joint screws, making sure that all voids are completely 
filled to insure a continuous air pressure sealant. 

B. Spiral round supply duct work with locking type joints and a pressure classification of less 
than 2” wc, that is exposed to view in public areas, and serves only the room the duct is 
located in shall not be sealed unless noted or required by code. 

 
3.4 INSTALLATION OF DIFFUSERS, GRILLES, AND REGISTERS 
 

A. Installation of diffusers, grilles, and registers shall include adjust all dampers, individual 
vanes, and throws of each diffuser so as to evenly distribute the air and create the least 
amount of draft on occupants as they would normally use the room.   

 
3.5 DUCT ACCESS PANELS AND DOORS 
 

A. Where duct is located above lay-in ceilings, install access panels only after the ceiling grid is 
in place.  Access panels shall be located so that they can be swung fully open and used for 
the purpose they were installed. 

B. Install duct access panels to inspect and facilitate cleaning as well as service of duct coils. 
C. Install access panels as required to inspect and service all fire and smoke dampers, as well 

as inspect the position and operation of automatic volume dampers. 
 

 
 END OF SECTION 
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 SECTION 235216 
 CONDENSING BOILERS 
 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Boilers. 
B. Controls and boiler trim. 
C. Fuel connection. 
D. Breeching. 

 
1.2 RELATED SECTIONS 
 

A. Section 232116 - Hydronic Piping. 
B. Section 232116 – Hydronic Specialties 

 
1.3 REFERENCES 
 

A. AGA - Director of Certified Appliances and Accessories. 
B. ANSI/AGA Z21.13 - Gas Fired Low-Pressure Steam and Hot Water Boilers. 
C. ANSI/AGA Z223.1 - National Fuel Gas Code. 
D. ANSI/ASME SEC4 - Boiler and Pressure Vessel Codes, Rules for Construction of Heating 

Boilers. 
E. ANSI/ASME SEC8D - Boiler and Pressure Vessel Codes, Rules for Construction of Pressure 

Vessels. 
F. ANSI/NFPA 70 - National Electrical Code. 
G. H (Hydronics Institute) - Testing and Rating Standard for Cast-iron Steel Heating Boilers. 
H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

 
1.4 SUBMITTALS 
 

A. Submit product data indicating general assembly, components, controls, 
safety controls, wiring diagrams, and service connections. 

C. Submit manufacturer's installation instructions. 
 
1.5 OPERATION AND MAINTENANCE DATA 
 

A. Include manufacturer's descriptive literature, operating instructions, cleaning 
procedures, replacement parts list, and maintenance and repair data. 

 
1.6 QUALITY ASSURANCE 
 

A. Manufacturer:  Company specializing in manufacturing the products specified in this Section 
with minimum five years documented experience. 

 
1.7 REGULATORY REQUIREMENTS 
 

A. Conform to ANSI/ASME Sec4 and ANSI/AGA Z21.13 code for construction of boiler. 
B. Conform to applicable ANSI/NFPA 70 code for internal wiring of factory wired equipment. 
C. Units:  AGA certified. 
D. The boiler shall be constructed in accordance with Section IV of the ASME Code bearing “H” 

stamp and by the National Board listed for a maximum of 160 PSI working pressure and 
250° F.  The boiler shall be UL listed.  
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1.8 DELIVERY, STORAGE AND HANDLING 
 

A. Protect units before, during, and after installation from damage to casing by 
leaving factory shipping packaging in place until immediately prior to 
installation. 

 
1.9 WARRANTY 
 

A. The heat exchanger shall carry a 10-year limited warranty. 
B. All remaining parts shall have a 1-year limited warranty. 

 
PART 2 PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Boilers shall be a natural gas-fired high efficient sealed combustion type boiler equal to 
Lochinvar “Crest” of the size and rating as indicated on the drawings or boilers. 

 
2.2 FABRICATION 
 

A. The boiler shall bear the ASME “H” stamp and shall be National Board listed.  The stainless 
steel combustion chamber with a built in trap shall drain condensation from the exchanger 
assembly.  

B. Boiler shall comply with the energy efficiency requirements of the latest edition of the 
ASHRAE 90.1 Standard and the minimum efficiency requirements of the latest ASHRAE 103 
Standard. 

C. The boiler shall be constructed with a heavy gauge steel jacket assembly, primed and pre-
painted on both sides.  A burner/flame observation port shall be provided. 

D. The burner shall be constructed of high temperature stainless steel with a woven metal fiber 
outer covering.  A gas valve designed with a negative pressure regulation and a variable 
speed blower system shall control the fuel/air mixture to provide modulating boiler firing rates 
for maximum efficiency. 

E. The boiler shall be factory assembled and fire-tested, requiring only connection to the water 
circulating system, fuel, electric utilities and flue gas vent. 
 

2.3 CONTROLS  
 

A. The boiler shall utilize a 24-VAC control circuit and components.   The control system shall 
have an electronic display for boiler set-up, boiler status, and boiler diagnostics. 

B. Standard operating controls and equipment shall include an interrupted-type mixed fuel/air 
pilot system with electric spark-to-pilot ignition that utilizes a UV scanner to prove pilot before 
main gas valves open, adjustable operating and high limit temperature controls, automatic 
main and redundant gas valves, UL/FM/CSD-1 gas train, air pressure switch, water flow 
switch, pressure/temperature gauge, high temperature switches for stack, 120-volt/1-phase 
electrical hook-up and an ASME pressure relief valve. 

C. Boiler controls shall be capable of receiving an independent start/stop initiation from a central 
building management system. 

D. Heating water temperature shall be reset using outdoor air temperature.  This reset 
temperature shall be programmed through the boiler controller.  Heating system is designed 
for a maximu m water temperature of 160 F at 0 F outdoor temperature and 130 F at 55 F 
outdoor temperature. 

E. All control components shall be easily accessed and serviced. 
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2.4 VENTING 
 

A. Provide necessary pipe and fittings to complete the direct sidewall venting of boilers. 
B. Provide necessary pipe and fittings to complete the combustion air venting up thru roof as 

shown on the drawings. 
C. Flue piping shall be of material as acceptable by manufacturer.. 
D. Follow manufacturer’s recommendations and local codes for exact termination locations. 

 
PART 3     EXECUTION 
 
3.1 INSTALLATION 
 

A. Installing contractors shall obtain from the boiler manufacturer pertinent operating, 
testing, servicing, and cleaning instructions for the controls and safety devices. It is the 
responsibility of the installing contractor to deliver these instructions, together with 
complete wiring and piping diagrams, and a written precaution that the operating, testing, 
and servicing only be performed by a qualified individual to the owner/user and to obtain 
a receipt for the instructions. The receipt shall be filed with the installation report 
(reference: ASME CSD-1 CG-510). 

B. Install all components and check out complete system operation in accordance with 
manufacturer's instructions.  Install boilers in accordance with CSD-1 requirements. 

C. A manually-operated remote shutdown switch must be located just outside all interior boiler 
room doors and just inside any egress doors to the exterior of the building.  All switches shall 
be marked for easy identification. 

D. Provide for connection to electrical service.  Refer to Division 16000. 
E. Provide connection of gas service in accordance with ANSI/AGA Z233.1. 
F. Install relief valves in vertical position and pipe to nearest floor drain. 
G. Instruct school personnel on the operation of boilers and all associated 

pumps upon completion of work. 
 
3.2 MANUFACTURER'S SERVICES 
 

A. The manufacturer shall verify proper operation of the burners, all controls, 
and the heat exchanger by a factory fire test prior to shipping.   

 
 
 
 END OF SECTION 
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SECTION 237219 
STATIC PLATE ENERGY RECOVERY VENTILATORS 

 
PART 1 GENERAL 
 
1.1 PRODUCT SPECIFICATION 
 

A. Packaged static plate enthalpy-energy recovery ventilator as manufactured by RenewAire. 
 

1.2 QUALITY ASSURANCE 
 

A. The energy recovery cores used in these products shall be certified by ARI under its Standard 
1060 for Energy Recovery Ventilators. ARI published certifications shall confirm manufacturer’s 
published performance for airflow, static pressure, temperature and total effectiveness, purge 
air (OACF) and exhaust air leakage (EATR). Products that are not currently ARI Certified will 
not be accepted. 

B. Manufacturer shall be able to provide evidence of independent testing of the core by 
Underwriters Laboratory (UL), verifying a maximum flame spread index (FSI) of 25 and a 
maximum smoke developed index (SDI) of 50 thereby meeting NFPA 90A and NFPA 90B 
requirements for materials in a compartment handling air intended for circulation through a duct 
system. The method of test shall be UL Standard 723. 

C. Unit shall be listed under UL 1812 Standard for Ducted Air to Air Heat Exchangers. 
D. The RenewAire core shall be warranted to be free of manufacturing defects and to retain its 

functional characteristics, under circumstances of normal use, for a period of ten years from the 
date of purchase. Balance of Unit shall be warranted to be free of manufacturing defects and to 
retain its functional characteristics, under circumstances of normal use, for a period of two years 
from the date of purchase. 

 
PART 2 PRODUCTS 
 
2.1 ENERGY TRANSFER 
 

A. Shall be capable of transferring both sensible and latent energy between air streams. Latent 
energy transfer shall be accomplished by direct water vapor transfer from one air-stream to the 
other, without exposing transfer media in succeeding cycles directly to the exhaust air and then 
to the fresh air. 

 
2.2 PASSIVE FROST CONTROL 
 

A. Energy-transfer element shall perform without condensing or frosting under normal operating 
conditions (defined as outside temperatures above -10°F and inside relative humidity below 
40%). Occasional extreme conditions shall not affect the usual function or performance of the 
element. 

 
2.3 CONTINUOUS VENTILATION 
 

A. Unit shall have the capacity to operate continuously without the need for bypass, recirculation, 
preheaters, or defrost cycles under normal operating conditions. 

 
2.4 POSITIVE AIRSTREAM SEPARATION 
 

A. Water vapor transfer shall be through molecular transport by hydroscopic resin and shall not be 
accomplished by “porous plate” mechanisms. Exhaust and fresh airstreams shall at all times 
travel in separate passages, and airstreams shall not mix. 

 
2.5 LAMINAR FLOW 
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A. Airflow through the energy exchange element shall be laminar, avoiding deposition of 
particulates on the interior of the energy exchange plate material. 

 
2.6 CONSTRUCTION 
 

A. Fixed-plate energy-exchange element. Energy-exchange module shall be of fixed-plate cross-
flow construction, with no moving parts. 

B. No condensate drain pans or drains shall be allowed and unit shall be capable of operating in 
winter and summer conditions without generating condensate. 

C. Case shall be constructed of galvanized, 20-gauge steel, with lapped corners, and gasketed, 
zinc plated screw fasteners. 

D. Unit shall have single-point power connection when used without frequency drives. (See 
separate specification for contactor voltage data.).  Where frequency drives are indicated to 
control the operation or starting of the unit, furnish units VFD ready with proper inverter duty 
motors. 

E. External blower speed controls shall not be used. 
F. Flange components shall be provided suitable for connection of ductwork. 
G. Access door shall provide easy access to blowers, energy transfer elements, and filters. Panel 

shall be gasketed to provide air tight seal. 
H. Case walls and doors shall be insulated with 1” FSK high-density board insulation, eliminating 

the possibility of exposing the fresh air to glass fibers. 
I. Energy-exchange element shall be protected by 30% efficient, 2” (nominal) pleated, disposable 

filters. 
J. Weather-hoods shall be screened to exclude birds and animals. Inlet weather-hood shall be 

sized to maintain inlet velocities below 500 fpm, and equipped with rain excluder baffles. 
K. Blower motors shall be thermally protected with automatic reset, or supplied with starters. (See 

separate specification for blower and motor data.) 
 

2.7 CONFIGURATION 
 

A. Unit shall be available from factory with vertical or horizontal return air and/or vertical or 
horizontal supply air duct connection openings. 

B. RTEC (Rooftop End Connect) units shall have return air and fresh air ducts configured to permit 
direct tie in to rooftop air handlers using factory offered transition piece. Provide necessary 
transition piece. 

 
2.8 SPECIAL FEATURES 
 

A. RTEC units shall contain two contactors and terminal strip allowing independent operation of 
the supply and exhaust blowers using external control devices. 

B. The fresh air and return air duct openings in direct drive RTEC units shall contain integrated 
balancing dampers. Belt drive units shall have adjustable sheaves to balance airflow rates. 

 
2.9 OPTIONS 
 

A. roof curbs shall be provided for use with all configurations of the rooftop series units. 
B. Transition pieces for RTEC installation shall be available for major manufacturers packaged 

rooftop air conditioning units.  
C. Provide weather intake hoods on all outside air intake and exhaust louver openings.   
D. Where outside air intake openings are located closer than 24” from the roof surface, provide a 

factory furnished blanking plate to limit the intake to no closer than 24” above the roof surface.  
Where a blanking plate will reduce the free area such that air velocity exceeds 800 FPM, 
provide an elevated roof curb from factory to maintain a minimum of 24” between intake 
opening and roof surface. 

 
PART 3 EXECUTION 

 
2.1 INSTALLATION 
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A. Install the unit in strict accordance with manufacturer’s installation instructions and 

recommendations. 
B. Where wyes or tees are required inside the roof below the unit, provide for sweeping elbows 

when possible.  As a minimum, an elbow with turning vanes is necessary. 
C. Provide sound attenuating liner in all connecting ductwork for at least 25-feet downstream of the 

energy recovery ventilator.   
D. Mechanical Contractor shall field fabricate and install a double wall constructed discharge air 

hood extension with acoustical lining between perforated metal interior metal and solid outer 
sheet metal.  Extension shall extend at least three feet beyond factory hood and terminate with 
a 45-degree elbow down toward roof.  

E. Mechanical contractor shall provide and install two-position exhaust and outside air intake 
dampers that shall close whenever unit is not operating.  Dampers shall be located at the roof or 
wall penetrations where outside and exhaust ducts penetrate thermal barriers. 

 
END OF SECTION 
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SECTION 237313 
INDOOR CUSTOM AIR HANDLING UNIT 

 
PART 1  GENERAL 

 
1.1 WORK INCLUDED 
 

A. This section covers the indoor pool dehumidification energy recovery ventilator with direct 
expansion cooling coil, hot water heating coil, VFD supply and exhaust fans, air filtration 
and controls. 

B. Unit shall meet the performance and capacities shown on the Dehumidification Unit 
Schedule in the plans. 

 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC. 
B. Section 230593 – Testing, Adjusting, and Balancing. 
C. Section 230923 - Building Automation System Controls. 
D. Section 232113 – Hydronic Piping. 
E. Section 233100 – Air Distribution. 

 
1.3 REFERENCES 
 

A. AMCA 99 - Standards Handbook. 
B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes. 
C. AMCA 300 - Test Code for Sound Rating Air Moving Devices. 
D. AMCA 301 - Method of Publishing Sound Ratings for Air Moving Devices. 
E. AMCA 500 - Test Methods for Louver, Dampers, and Shutters. 
F. ANSI/AFBMA 11 - Load Ratings and Fatigue Life for Roller Bearings. 
G. ANSI/AFBMA 9 - Load Ratings and Fatigue Life for Roller Bearings. 
H. ANSI/UL 900 - Test Performance of Air Filter Units. 
I. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 
J. ARI 430 - Standard for Central-Station Air-Handling Units. 
K. ARI 435 - Standard for Application of Central-Station Air-Handling Units. 
L. NFPA 90A - Installation of Air Conditioning and Ventilation Systems. 
M. SMACNA - Low Pressure Duct Construction Standards. 

 
1.4 QUALITY ASSURANCE  

 
A. Fan Performance Ratings:  Conform to AMCA 210 and bear the AMCA Certified Rating 

Seal. 
B. Filter Media:  ANSI/UL 900 listed, Class I or Class II, approved by local authorities. 
C. Air Coils:  Certify capacities, pressure drops and selection procedures in accordance with 

ARI 410. 
D. Air Handling Units:  Product of manufacturer regularly engaged in production of compo-

nents who issues complete catalog data on total product. 
 
1.5 SUBMITTALS 
 

A. Submit shop drawings and product data. 
B. Shop drawings shall indicate assembly, unit dimensions, weight loading, required clear-

ances, construction details, and field connection details. 
C. Product data shall indicate dimensions, weights, capacities, ratings, fan performance, 

motor electrical characteristics, and gauges and finishes or materials. 
D. Provide fan curves with specified operating point clearly plotted. 
E. Submit sound power levels for both fan outlet and casing radiation at rated capacity. 
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F. Submit product data of filter medial, filter performance data, filter assembly, and filter 
frames. 

G. Submit electrical requirements for power supply wiring including wiring diagrams for inter-
lock and control wiring, clearly indicating factory-installed and field installed wiring. 

H. Submit manufacturer's installation instructions. 
 
1.6 OPERATION AND MAINTENANCE DATA 
 

A. Submit operation and maintenance data. 
B. Include instructions for lubrication, filter replacement, motor and drive replacement, spare 

parts lists, and wiring diagrams. 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver products to site, and store and protect in factory-fabricated protective containers, 
with factory-installed shipping skids and lifting lugs. 

B. Store in clean dry place and protect from weather and construction traffic.  Handle care-
fully to avoid damage to components, enclosures, and finish. 

 
1.8 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, fil-
ters are in place, bearings lubricated, and fan has been test run under observation. 

 
1.9 EXTRA STOCK 
 

A. Provide one complete new set of disposable panel filters for each filter section within the 
fan housing at the end of the project. 

 
PART 2  PRODUCTS 
 
2.1 STANDARD UNIT STRUCTURE 
 

A. The unit shall be constructed for indoor mounting without intake hoods and without roof 
curbs. 

B. The base shall be 6” C-channel steel, reinforced with cross bracing, powder coated; re-
movable lifting lugs. 

C. The exterior casing shall be constructed of 0.06 gauge aluminum panels.  Panels are at-
tached with gasket screws and aluminum rivets.  The joints between the panels shall be 
sealed to prevent water and air leakage.  

D. The roof shall be 14-gauge aluminum, cross broken to eliminate standing water. 
E. The inner walls, floor and ceiling shall be insulated with two inches of 1.5-pound density 

fiberglass insulation with a 14-gauge aluminum liner. 
F. Access doors shall be double wall construction, with a minimum of 3 heavy gauge steel 

hinges, and two compression type handles. 
G. Drain pans shall be constructed of 14-guage aluminum and located under the energy re-

covery cell section, the DX coil section, and the hot water coil section.  The drain pans 
shall be double pitch to assure adequate drainage.  The pans shall have a 1” diameter 
drain extending from the side of the unit.  Contractor shall install trap and extend to floor 
drain. 
 

2.2 ENERGY RECOVERY CELL 
 

A. The air-to-air energy recovery unit shall be supplied with an aluminum epoxy coated en-
ergy cell for both sensible and latent energy transfer. 

B. Supply and exhaust face air velocities shall not exceed 540 fpm. 
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C. All efficiencies shall be AHRI Certified per Standard 1060. 
 
2.3 BLOWERS 
 

A. The supply and exhaust blowers shall be double-width double-inlet centrifugal, housed 
fans with airfoil wheels for energy savings. 

B. Drives shall be adjustable. 
C. The fan bearings shall be grease-able and have an average L50 life of 200,000 hours. 
D. The motors will be mounted on an adjustable base for proper tensioning of the belts. 
E. The fan-motor assembly shall be mounted on a structural steel isolation base.  The blow-

er/motor base will be mounted on RIS isolators. 
F. The blowers shall be isolated from the unit wall with a flexible vinyl coated canvas. 
G. The blower motors shall be inverter duty, TEFC, premium efficiency of voltage and phase 

noted on the plans. 
 
2.4 ELECTRICAL 
 

A. All electrical components shall be UL listed.  The wiring shall be performed according to 
NEC, UL and ETL standards. 

B. A NEMA 3R rated electrical panel mounted on the unit shall contain a lockable rotary dis-
connect on the panel door. 

C. VFD drives shall be provided for the supply and exhaust fans. 
D. The unit shall be wired for single point power connection, including 120-volt control. 
E. The unit shall be provided with a stand-alone direct digital controller including program-

ming, BACnet board and remote HMI.  Controllers shall be in a NEMA 4X box. 
 
2.5 DAMPERS 
 

A. The outside air, exhaust air and return air dampers shall aluminum, opposed blade, low-
leakage type. 

B. Dampers shall be operated by a modulating electronic damper.  Outside air damper shall 
have an end-switch that will close when the damper is 80% open and the switch shall 
start the blower motors. 

 
2.6 COILS 
 

A. Provide coil section with coils and access to coils.  Enclose coils with headers and return 
bends fully contained within casing.  Slide coils into casing through removable end panel 
with blank off sheets and sealing collars at connection penetrations. 

B. Direct expansion coils shall be of row and fin spacing to meet the total and sensible cool-
ing requirements as listed on the drawings.  Tubes shall be constructed of 1/2" OD cop-
per with aluminum plate fins.  Circuiting shall be either quarter, half, or full as recom-
mended by the coil manufacturer.  Coils shall be split where necessary to match a coil to 
more than one compressor. 

C. Provide drain pans on all cooling coils. 
D. Provide coils indicated for hot water heating rated for a working pressure of 175-psi at 

400 F.  Hot water coils shall be of the row and fin spacing called out on the drawings, or 
as necessary to meet the heating requirements specified.  Coil construction shall be of 
the copper tube and aluminum fins unless otherwise noted.  Where specifically called out 
on the drawings or in the controls sequence of operation, provide face and by-pass sec-
tion with dampers. 

 
2.7 AIR FILTERS 

 
A. Provide filter box of aluminum with filter guides, and access doors for side loading. 
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B. Provide flat arrangement with 2 inch deep disposable panel filters with a minimum MERV 
rating of 8. 

C. Filter frames shall provide an airtight fit with the enclosing ductwork.  All joints between 
filter segments and the enclosing ductwork shall be gasketed or sealed to provide a posi-
tive seal against air leakage.   

 
2.8 VIBRATION ISOLATION 
 

A. Vibration isolation of the each fan, motor, and drive assembly to be by use of 2 inch de-
flection springs, internally mounted at the factory, together with fan discharge flexible 
connection and thrust restraint springs. 

 
PART 3  EXECUTION 
 
3.1 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
B. Pipe heating coil pump and valves as indicated on the plan details. 
C. Provide manufacturer assisted start-up to certify that the wheels and pulleys are aligned 

and properly tensioned, and that all components are performing as specified.  
 
3.2 START-UP 

 
A. Provide manufacturer representative for start-up. 
B. Remove all construction debris from unit interior.  Verify that all drains are free of debris.  

Prime all condensate traps. 
C. Clean interior of unit by vacuum and wiping out all dirt and construction dust. 
D. Install clean filters in all filter sections. 
E. Release any hold-downs that fasten the fan sled to the section base on the isolation 

units. 
F. Check lubrication of fans, motor bearings, and linkages.  Hand operate all linkages, such 

as damper and guide vanes, to check for freedom of movement. 
G. Check tightness of bearing setscrews or locking collars.  Check tightness of setscrews on 

fan wheels and sheaves.  
H. Check tightness of fan-shaft bearing mounting. 
I. Hand turn fan to make certain fan wheel does not rub in housing. 
J. Re-check sheave alignment and belt tension. 
K. Check fan speed with a strobe-type tachometer or calculate the Fan RPM using motor 

RPM times sheave pitch diameter divided by the fan sheave pitch diameter.  
L. Check direction of fan rotation. 

 
3.3 WATER COILS 
 

A. Open the vent plug, partially turn on water supply until all air is exhausted, and replace 
vent plug. 

B. Fully turn on water supply and check for leaks in piping. 
 

END OF SECTION 
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 SECTION 238126 
 AIR COOLED CONDENSING UNITS 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Air cooled outdoor condensing unit suitable for on the ground, or rooftop 
installation.  Units shall be used in a refrigerant circuit matched to a fan coil 
or air handling unit. 

 
1.2 RELATED SECTIONS 
 

A. Section 230700 - Insulation. 
B. Section 232300 – Refrigerant Piping and Specialties. 
C. Section 237313 – Custom Indoor Air Handling Units 

 
1.3 QUALITY ASSURANCE 
 

A. Unit construction shall comply with the latest revision of ANSI/ASHRAE 15. 
B. Air-cooled condenser coils shall be leak tested at 350-psig. 

 
1.4 WARRANTY 
 

A. Provide extended five-year parts warranty on compressor. 
 
PART 2  PRODUCTS 
 
2.1 MANUFACTURER 
 

A. Approved units are Carrier, or equal. 
 
2.2 EQUIPMENT 
 

A. General:  Factory assembled, single piece, air-cooled unit, pre-wired 
suitable for outdoor use consisting of cabinet, compressor, full charge of 
refrigerant, piping, condensing coil, fan and controls. 

B. Unit Cabinet:  Unit cabinet shall be constructed of galvanized steel, 
bonderized and coated with a baked-enamel finish.  Unit access panels 
shall provide full access to the compressor, fan, and control components. 
 Housing shall be isolated and have an acoustical lining to assure quiet 
operation. 

C. Fans:  Condenser fans shall be direct-drive propeller type.  Fan motors shall be totally 
enclosed, with permanently lubricated bearings of the phase and voltage listed on the 
electrical drawings. Fan blades and shaft shall be corrosion resistant and shall be 
statically and dynamically balanced. 

D. Compressor:  Compressor shall be fully hermetic scroll type.  Compressor shall be 
equipped with operating oil charge.  Internal overloads shall protect the compressor from 
over-temperature and over-current.  Motor shall be NEMA rated class F, suitable for 
operation in refrigerant atmosphere.  Compressor assembly shall be installed on rubber 
isolators and shall have internal spring isolation.  Reciprocating compressor shall be 
equipped with crankcase heaters to minimize liquid refrigerant accumulation in 
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compressor during shutdown and to prevent refrigerant dilution of oil.  Compressors shall 
be phase and voltage as specified on the contract drawings. 

E. Outdoor Coil:  Coils shall be constructed of aluminum fins mechanically bonded to 
internally enhanced, seamless copper tubes, which are cleaned, dehydrated, and sealed. 

F. Refrigerant Components:  Refrigerant circuit components shall include brass external 
liquid line service valve with service gage port connections, suction line service valve with 
service gage connection port, service gage port connections on compressor suction and 
discharge lines with Schrader type fittings with brass caps, accumulator, pressure relief, 
and full charge of refrigerant. 

G. Controls and Safeties:  Operating controls and safeties shall be factory selected, 
assembled, and tested.  The minimum control functions shall include the following: 

 
1. Time delay restart to prevent compressor reverse rotation on single-phase scroll 

compressors. 
2. Automatic restart on power failure. 
3. High-pressure and liquid line low-pressure switches. 
4. Automatic outdoor-fan motor protection. 
5. Compressor motor current and temperature overload protection. 
6. High-pressure relief. 

 
H. Size and capacity of units as listed on drawings. 
I. Electrical Requirements:  Unit(s) shall operate on the voltage and phase listed on the 

electrical drawings.  Unit electrical power shall be single point connection.  All power and 
control wiring shall be installed per NEC, state and local building codes. 

J. Service Valves:  Forged brass, ball or angle type, copper sweat connections, service 
port, for maximum working pressure of 500 psi. 

K. Include the following accessories and options: 
 

1. Sheet metal wind baffle kit shall be provided when “Low ambient” controls are 
installed. 

2. Electronically operated liquid solenoid shutoff valve when over 100 equivalent 
feet of refrigerant piping or lifts over 25-feet are used. 

3. Crankcase heater (scroll or reciprocating compressors only); and 
4. Winter start control to permit start-up and operation under low load conditions 

and at low ambient temperatures by by-passing the low-pressure switch for a 
preset delay period.   

5. Low ambient temperature head pressure controls and safeties to regulate fan-
motor cycles in response to saturated condensing temperatures for operation 
down to -20 F. 

 
PART 3  EXECUTION 
 
3.1 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
B. Provide for connection to electrical service. 
C. Provide initial cooling season start-up, and winter season shut down during first year of 

operation, including routine servicing and check out. 
D. Install refrigeration specialties in accordance with manufacturer's instructions and 

standard refrigerant piping practices. 
E. Route piping in orderly manner, with plumbing parallel to building structure, and maintain 

gradient. 
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F. Slope piping 1% in direction of oil return. 
G. Provide access to concealed valves and fittings. 
H. Provide external equalizer piping on expansion valves with refrigerant distributor 

connected to evaporator. 
I. Provide system evacuation and dehydration in accordance with manufacturer's standard 

service techniques and instructions. 
J. Supply initial charge of refrigerant for each refrigerant circuit. 
K. Check operation of condenser fan motor controls and rotation of fans. 

 
 
 
 END OF SECTION 
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SECTION 26 05 00 – BASIC ELECTRICAL REQUIREMENTS 
 

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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2  DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and 
accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the 
building structure, mechanical drawings in all matters pertaining to mechanical trades and 
electrical drawings in all matters pertaining to electrical trades. Where there are conflicts or 
differences between the drawings for the various trades, report such conflicts or differences to the 
Architect for resolution. 

 
1.3 SECTION INCLUDES 
 

A. Basic Electrical Requirements specifically applicable to Division 16 Sections, in addition to Division 
1 - General Requirements. 

 
1.4 COORDINATION 
 

A. Coordinate the work specified in this division with all other divisions of these specifications. 
B. Prepare drawings showing proposed rearrangement of work to meet job conditions, including 

changes to work specified under other sections.  Obtain permission of Architect/Engineer before 
proceeding. 

 
1.5 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code. 
B. ANSI/IEEE C2 - National Electrical Safety Code. 
C. NECA - Standard of Installation. 
D. EIA/TIA Standards 568A, 569, 606, 607, T568B. 

 
1.6 SUBMITTALS 
 

A. Submit inspection and permit certificates under provisions of Division 1 – General requirements. 
B. Include certificate of final inspection and acceptance from authority having jurisdiction. 
C. Submit shop drawings and product data grouped to include complete submittals of related systems, 

products, and accessories in a single submittal. 
D. Mark dimensions and values in unit to match those specified. 

 
1.7 REGULATORY REQUIREMENTS 



 
A. Conform to ANSI/NFPA 70. 
B. Conform to ANSI/IEEE C2. 
C. Obtain permits, and request inspections from authority having jurisdiction. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS AND EQUIPMENT 
 

A. Materials and Equipment:  Acceptable to the authority having jurisdiction as suitable for the use 
intended. 

 
PART 3 - EXECUTION 
 
3.0 WORKMANSHIP 
 

A. Install work using procedures defined in NECA Standard of Installation. 
B. Install all Data/Communication systems raceways/pathways per TIA/EIA Standard 569A. 

 
 

END OF SECTION 26 05 00 
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SECTION 26 05 05 
SELECTIVE DEMOLITION FOR ELECTRICAL 

 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or 
scheduled on drawings and/or herein, including all labor, materials, equipment and 
incidentals necessary and required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions 
of the specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical 
systems and related items. They shall be followed as closely as elements of the 
construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the 
job site. Arrange work accordingly, providing such fittings, conduit, junction boxes and 
accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other 
such incidental changes that do not affect the functioning or serviceability of the systems, 
shall not be made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the 
building structure, mechanical drawings in all matters pertaining to mechanical trades and 
electrical drawings in all matters pertaining to electrical trades. Where there are conflicts or 
differences between the drawings for the various trades, report such conflicts or differences 
to the Architect for resolution. 

 
1.3 SECTION INCLUDES 
 

A. Electrical demolition. 
  
PART 2 PRODUCTS 
 
2.1 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment for patching and extending work:  As specified in individual 
Sections. 

B. Owner has right of first refusal on all equipment and materials removed from premises. 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify field measurements and circuiting arrangements are as shown on Drawings. 
B. Verify that abandoned wiring and equipment serve only abandoned facilities. 
C. Demolition Drawings are based on casual field observation and existing record documents.  

Report discrepancies to Architect/Engineer before disturbing existing installation. 
D. Beginning of demolition means installer accepts existing conditions. 

 
3.2 PREPARATION 
 



 SELECTIVE DEMOLITION FOR ELECTRICAL 
 26 05 05 - 2 

A. Provide temporary wiring and connections to maintain existing systems in service during 
construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations. 

 
3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 
 

 A. Demolish and extend existing electrical work under provisions of this Section. 
B. Remove, relocate and extend existing installations to accommodate new construction. 
C. Remove abandoned wiring to source of supply. 
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 

finishes.  Cut conduit flush with walls and floors, and patch surfaces. 
E. Disconnect and remove electrical devices and equipment serving utilization equipment that 

has been removed. 
F. Repair adjacent construction and finishes damaged during demolition and extension work. 
G. Maintain access to existing electrical installations which remain active.  Modify installation or 

provide access panel as appropriate. 
H. Extend existing installations using materials and methods compatible with existing electrical 

installations, or as specified. 
I. Provide necessary materials to maintain circuit continuity to existing electrical devices 

affected by demolition. 
 
3.4 CLEANING AND REPAIR 
 

A. Clean and repair existing materials and equipment which remain or are to be reused. 
B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  

Replace damaged circuit breakers and provide closure plates for vacant positions.  Provide 
typed circuit directory showing revised circuiting arrangement. 

 
3.5 INSTALLATION 
 

A. Install relocated materials and equipment where indicated in contract documents. 
B. Provide new blank cover plates; smooth stainless steel, for all unused outlet boxes and 

openings that remain upon completion of demolition. 
 

END OF SECTION 
 
 
 
 
 
 



SECTION 26 05 19 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
 

PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 

A. Building wire. 
B. Wiring connections and terminations. 

 
1.2 REFERENCES 
 

A. NEMA WC 5 - Thermoplastic-Insulated Wire and Cable for the Transmission and Distribution of 
Electrical Energy. 

 
PART 2 - PRODUCTS 
 
2.1 BUILDING WIRE 
 

A. Thermoplastic-insulated Building Wire:  NEMA WC 5. 
B. Feeders and Branch Circuits: Copper, stranded conductor, 600 volt insulation, THHN/THWN. 
C. Control Circuits:  Copper, 14 AWG stranded conductor 600 volt insulation, THWN/THHN. 

 
2.2 METAL-CLAD CABLE 
 

A. Metal-Clad Cable size 14 through 4 AWG: Copper conductor, 600 volt insulation rated for the use 
intended, type MC. Type MC cable may be used in concealed interior spaces only and where 
acceptable to the Authority having Jurisdiction. See architectural plans for fire-wall ratings and 
locations. 

 
PART 3 - EXECUTION 
 
3.1 GENERAL WIRING METHODS 
 

A. Type MC cable as specified may be used where acceptable to the Authority Having Jurisdiction and 
where permitted by the national Electrical Code. Building wire in conduit/raceway shall be used 
where indicated on the drawings. 

B. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 AWG for 
control wiring.     

C. Use 10 AWG conductor for 20 ampere, 120 volt branch circuits longer than 100 feet and for 20 
ampere, 277 volt branch circuits longer than 200 feet. 

D. Place an equal number of conductors for each phase of a circuit in same raceway or cable. 
E. Splice only in junction or outlet boxes. 
F. Neatly train and lace wiring inside boxes, equipment, and panelboards. 
G. Make conductor lengths for parallel circuits equal. 

 
3.2 WIRING INSTALLATION IN RACEWAYS 
 

A. Pull all conductors into a raceway at the same time.  Use UL listed wire pulling lubricant for pulling 4 
AWG and larger wires. 

B. Install wire in raceway after interior of building has been physically protected from the weather and 
all mechanical work likely to injure conductors has been completed. 

C. Completely and thoroughly swab raceway system before installing conductors. 
 
3.3 WIRING CONNECTIONS AND TERMINATIONS 
 

A. Splice only in accessible junction boxes. 
B. Use solderless pressure connectors with insulating covers for copper wire splices and taps, 8 AWG 

and smaller.  For 10 AWG and smaller, use insulated spring wire connectors with plastic caps. 



C. Use split bolt connectors for copper wire splices and taps, 6 AWG and larger.  Tape uninsulated 
conductors and connectors with electrical tape to 150% of the insulation value of conductor. 

D. Thoroughly clean wires before installing lugs and connectors. 
E. Make splices, taps, and terminations to carry full ampacity of conductors without perceptible 

temperature rise. 
F. Terminate spare conductors with electrical tape. 

 
3.4 FIELD QUALITY CONTROL 
 

A. Inspect wire and cable for physical damage and proper connection. 
B. Torque test conductor connections and terminations to manufacturer's recommended values. 
C. Perform continuity test on all power and equipment branch circuit conductors.  Verify proper 

phasing connections. 
 
3.5 WIRE AND CABLE INSTALLATION SCHEDULE 
 

A. Concealed Interior Locations:  Building wire in raceways. 
B. Exposed Interior Locations:  Building wire in raceways. 
C. Wet or Damp Interior Locations:  Building wire in raceways. 
D. Exterior Locations:  Building wire in raceways. 
E. Underground Locations:  Building wire in raceways. 

 
 

END OF SECTION 26 05 19 
 



SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
 
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 work of this 
section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or 
scheduled on drawings and/or herein, including all labor, materials, equipment and 
incidentals necessary and required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other 
portions of the specifications as indicated under Item "A" above.. 

 
1.2  DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical 
systems and related items. They shall be followed as closely as elements of the 
construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on 
the job site. Arrange work accordingly, providing such fittings, conduit, junction boxes 
and accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other 
such incidental changes that do not affect the functioning or serviceability of the 
systems, shall not be made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to 
the building structure, mechanical drawings in all matters pertaining to mechanical 
trades and electrical drawings in all matters pertaining to electrical trades. Where there 
are conflicts or differences between the drawings for the various trades, report such 
conflicts or differences to the Architect for resolution. 

 
1.3 SUMMARY 
 

A. This Section includes grounding of electrical systems and equipment.  Grounding 
requirements specified in this Section may be supplemented by special requirements of 
systems described in other Sections. 

 
1.4 SUBMITTALS 
 

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

1. Ground rods. 
 

B. Qualification Data:  For firms and persons specified in “Quality Assurance” Article. 
C. Field Test Reports:  Submit written test reports to include the following: 

 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 
 
1.5 QUALITY ASSURANCE 
 



A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

 
1. Comply with UL 467. 

 
PART 2 – PRODUCTS  
 
2.1 MANUFACTURERS 

 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
 

1. Grounding Conductors, Cables, Connectors, and Rods: 
 

a) Apache Grounding/Erico Inc. 
b) Boggs, Inc. 
c) Chance/Hubbell. 
d) Copperweld Corp. 
e) Dossert Corp. 
f) Erico Inc.; Electrical Products Group. 
g) Galvan Industries, Inc. 
h) Heary Brothers Lightning Protection Co. 
i) Ideal Industries, Inc. 
j) ILSCO. 
k) Kearney/Cooper Power Systems 
l) Korns:  C.C. Korns Co.; Division of Robroy Industries. 
m) O-Z/Gedney Co.; a business of the EGS Electrical Group. 
n) Raco, Inc.; Division of Hubbell 
o) Thomas & Betts, Electrical. 

 
2.2 GROUNDING CONDUCTORS 
 

A. For insulated conductors, comply with Division 16 Section “Conductors and Cables.” 
B. Material:  Copper. 
C. Equipment Grounding Conductors:  Insulated with green-colored insulation. 
D. Isolated Ground Conductors:  Insulated with green-colored insulation with yellow stripe.  

On feeders with isolated ground, use colored tape, alternating bands of green and 
yellow tape to provide a minimum of three bands of green and two bands of yellow. 

E. Grounding Electrode Conductors:  Stranded cable. 
F. Bare Copper Conductors:  Comply with the following: 

 
1. Solid Conductors:  ASTM B 3. 
2. Assembly of Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 

 
G. Copper Bonding Conductors:  As follows: 

 
1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, ¼ inch in 

diameter. 
2. Bonding Conductor:  No. 4 or No. 6 AWG, stranded copper conductor. 
3. Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated 

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 
 

H. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with 
insulators. 



 
2.3 CONNECTOR PRODUCTS 
 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and 
combinations of conductors and connected items. 

B. Bolted Connectors:  Bolted-pressure-type connectors, or compression type. 
C. Welded Connectors:  Exothermic-weld type, in kit form, and selected per 

manufacturer’s written instructions. 
 
2.4 GROUNDING ELECTRODES 
 

A. Ground Rods:  Copper-clad steel. 
 

1. Size:  Minimum of 5/8 diameter by 120 inches. 
 
PART 3 – EXECUTION 
 
3.1 APPLICATION 
 

A. Use only copper conductors for both insulated and bare grounding conductors in direct 
contact with earth, concrete, masonry, crushed stone and similar materials. 

B. In raceways, use insulated equipment grounding conductors. 
C. Exothermic-Welded Connections:  use for connections to structural steel and for 

underground connections. 
D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps. 
E. Grounding Bus:  Install in electrical and telephone data equipment rooms, in rooms 

housing service equipment, and elsewhere as indicated. 
 

1. Use insulated spacer; space 1 inch from wall and support from wall 6 inches above 
finished floor, unless otherwise indicated. 

 
3.2 EQUIPMENT GROUNDING CONDUCTORS 
 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment 
grounding conductors, unless specific types, larger sizes, or more conductors than 
required by NFPA 70 are indicated. 

B. Install equipment grounding conductors in all feeders circuits. 
C. Install insulated equipment grounding conductor with circuit conductors for the following 

items, in addition to those required by NEC. 
 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 

 
D. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch 

circuit or feeder, isolate equipment enclosure from supply raceway with a nonmetallic 
raceway fitting listed for the purpose.  Install fitting where raceway enters enclosure, 
and install a separate equipment grounding conductor.  Isolate equipment grounding 
conductor from raceway and from panelboard grounding terminals.  Terminate at 
equipment grounding conductor terminal of the applicable derived system or service, 
unless otherwise indicated. 



E. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic 
raceways unless they are designated for telephone or data cables. 

F. Signal and Communication Systems:  For telephone, alarm, voice and data, and other 
communication systems, provide No. 4 AWG minimum insulated grounding conductor 
in raceway from grounding electrode system to each service location, terminal cabinet, 
wiring closet, and central equipment location. 

 
1. Service and Central Equipment Locations and Wiring Closets:  Terminate 

grounding conductor on a ¼-by-3-by-12-inch grounding bus. 
2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

 
3.3 INSTALLATION 
 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless 
otherwise indicated.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration 
isolation hangers and supports is not transmitted to rigidly mounted equipment.  Bond 
straps directly to the basic structure taking care not to penetrate any adjacent parts.  
Install straps only in locations accessible for maintenance. 

C. Ground Rods:  Install at least three rods spaced at least one-rod length from each other 
and located at least the same distance from other grounding electrodes. 

D. Metal Water Service Pipe:  Provide insulated copper grounding conductors, in conduit, 
from building’s main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes 
by grounding clamp connectors.  Where a dielectric main water fitting is installed, 
connect grounding conductor to street side of fitting.  Bond metal grounding conductor 
conduit or sleeve to conductor at each end. 

E. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with grounding clamp connectors. 

F. Bond interior metal piping systems and metal air ducts to equipment grounding 
conductors of associated pumps, fans, blowers, electric heaters, and air cleaners.  Use 
braided-type bonding straps. 

G. Bond each aboveground portion of gas piping system upstream from equipment shutoff 
valve. 

 
3.4 CONNECTIONS 
 

A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  
Select connectors, connection hardware, conductors, and connection methods so 
metals in direct contact will be galvanically compatible. 

 
1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 

make contact points closer to order of galvanic series. 
2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and 

mechanical clamps. 
4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers 

and mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent 

future penetration of moisture to contact surfaces. 
 

B. Exothermic-Weld Connections:  Comply with the manufacturer’s written instructions.  
Weld that are puffed up or that show convex surfaces indicating improper cleaning are 
not acceptable. 



C. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use 
pressure-type grounding lugs.  No. 10 AWG and smaller grounding conductors may be 
terminated with winged pressure-type connectors. 

D. Non-contact Metal Raceway Terminations:  If metallic raceways terminate at metal 
housings without mechanical and electrical connection to housing, terminate each 
conduit with a grounding bushing.  Connect grounding bushings with a bare grounding 
conductor to grounding bus or terminal in housing.  Bond electrically non-continuous 
conduits at entrances and exits with grounding bushings and bare grounding 
conductors unless otherwise indicated. 

E. Tighten screws and bolts for grounding and bonding connectors and terminals 
according to manufacturer’s published torque-tightening values.  If manufacturer’s 
torque values are not indicated, use those specified in UL 486A. 

F. Compression-Type Connections:  Use hydraulic compression tools to provide correct 
circumferential pressure for compression connectors.  Use tools and dies 
recommended by connector manufacturer.  Provide embossing die code or other 
standard method to make a visible indication that a connector has been adequately 
compressed on grounding conductor. 

G. Moisture Protection:  If insulated grounding conductors are connected to grounding 
buses, insulate entire area of connection and seal against moisture penetration of 
insulation and cable. 

 
3.5 FIELD QUALITY CONTROL 
 

A. Testing:  Perform the following field quality-control testing: 
 

1. After installing grounding system but before permanent electrical circuitry has been 
energized, test for compliance with requirements. 

2. Excessive Ground Resistance:  If resistance to ground exceeds specified values, 
notify Architect promptly and include recommendations to reduce round resistance. 

3. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, 
and at ground test wells.  Measure ground resistance not less than two full days 
after the last trace of precipitation, and without the soil being moistened by any 
means other than natural drainage or seepage and without chemical treatment or 
other artificial means of reducing natural ground-resistance.  Perform tests, by the 
fall-of-potential method according to IEEE 81. 

4. Provide drawings locating each ground rod and ground rod assembly and other 
grounding electrodes, identify each by letter in alphabetical order, and key to the 
record of tests and observations.  Include the number of rods driven and their 
depth at each location and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

 
a) Equipment Rated 500 kVA and Less:  10 ohms. 
b) Pad-Mounted Switching Equipment:  5 ohms. 

 
END OF SECTION 26 05 26 



SECTION 26 05 29 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
 

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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above.. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect for 
resolution. 

 
1.3 WORK INCLUDED 
 

A. Conduit and equipment supports. 
B. Fastening hardware. 

 
1.4  COORDINATION 
 

A. Coordinate size, shape and location of concrete pads with Division 3. 
 
1.5 QUALITY ASSURANCE 
 

A. Support systems shall be adequate for weight of equipment and conduit, including wiring, which 
they carry. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIAL 
 

A. Support Channel:  Galvanized or painted steel. 
B. Hardware:  Corrosion resistant. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure using 
expansion anchors, preset inserts or beam clamps.  Do not use spring steel clips and clamps. 

B. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board partitions and 



walls; expansion anchors or preset inserts in solid masonry walls; self-drilling anchors or expansion 
anchor on concrete surfaces; sheet metal screws in sheet metal studs; and wood screws in wood 
construction. 

C. Do not fasten supports to piping, ductwork, mechanical equipment, or conduit. 
D. Do not use powder-actuated anchors. 
E. Do not drill structural steel members. 
F. Fabricate supports from structural steel or steel channel, rigidly welded or bolted to present a neat 

appearance.  Use hexagon head bolts with spring lock washers under all nuts. 
G. Install free-standing electrical equipment on 4" concrete housekeeping pads.  Pads to extend 4" 

beyond equipment on front and sides. 
H. Install surface mounted cabinets and panelboards with minimum of four anchors. 
I. Bridge studs top and bottom with channels to support flush mounted cabinets and panelboards in 

stud walls. 
 

END OF SECTION 26 05 29 
 
 
 
 
 
 



SECTION 26 05 33 – RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and 
 accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D The architectural and structural drawings take precedence in all matters pertaining to the 
 building structure, mechanical drawings in all matters pertaining to mechanical trades and 
 electrical drawings in all matters pertaining to electrical trades. Where there are conflicts or 
 differences between the drawings for the various trades, report such conflicts or differences to the 
Architect for resolution. 

E. The electrical “Division 26” contractor shall be responsible for all raceway and cable tray indicated 
on the electrical plans to be used for the installation of “Division 27” Network, Telephone, Coaxial 
and Fiber Optic Cable installations. 

 
1.3 WORK INCLUDED 
 

A.   Rigid metal conduit and fittings. 
B. Electrical metallic tubing and fittings. 
C. Flexible metal conduit and fittings. 
D. Liquidtight flexible metal conduit and fittings. 
E. Non-metallic conduit and fittings. 
F. Wall and ceiling outlet boxes. 
G. Pull and junction boxes. 
 

 
1.4 REFERENCES 
 

A. ANSI C80.1 - Rigid Steel Conduit, Zinc-Coated. 
B. ANSI C80.3 - Electrical Metallic Tubing, Zinc-Coated. 
C. ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies. 
D. NEMA TC 2 - Electrical Plastic Conduit (EPC-40 and EPC-80). 
E. NEMA TC 3 - PVC Fittings for use with PVC Conduit. 
F. ANSI/NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports. 
G. NEMA 250 - Enclosures for Electrical Equipment (1000 volts maximum). 
 

 



PART 2 - PRODUCTS 
 
2.1 RIGID METAL CONDUIT AND FITTINGS 
 

A. Rigid Steel Conduit:  ANSI C80.1. 
B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; threaded type, material to match conduit. 

 
2.2 ELECTRICAL METALLIC TUBING (EMT) AND FITTINGS 
 

A. EMT:  ANSI C80.3 galvanized tubing. 
B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; set screw type. 

 
2.3 FLEXIBLE METAL CONDUIT AND FITTINGS 
 

A. Conduit:  steel. 
B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1. 
 

2.4 LIQUIDTIGHT FLEXIBLE CONDUIT AND FITTINGS 
 

A. Conduit:  Flexible metal conduit with PVC jacket. 
B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1. 

 
2.5 PLASTIC CONDUIT AND FITTINGS 
 

A. Conduit:  NEMA TC 2; Schedule 40 PVC. 
B. Fittings and Conduit Bodies:  NEMA TC 3. 

 
2.6 CONDUIT SUPPORTS 
 

A. Conduit Clamps, Straps, and Supports:  Steel or malleable iron. 
 
2.7 OUTLET BOXES 
 

A. Sheet Metal Outlet Boxes:  ANSI/NEMA Os 1; galvanized steel, with 1/2" male fixture studs where 
required. 

B. Cast Boxes:  Aluminum, deep type, gasketed cover, threaded hubs. 
C. Plastic Boxes: Where acceptable for use with types NM and NMC cable. 

 
2.8 PULL AND JUNCTION BOXES 
 

A. Sheet Metal Boxes:  ANSI/NEMA OS 1; galvanized steel. 
B. Sheet Metal Boxes Larger Than 12 Inches in Any Dimension:  Hinged enclosure in accordance with 

Section 16160. 
C. Cast Metal Boxes for Outdoor and Wet Location Installations:  NEMA 250; Type 4 and Type 6, flat-

flanged, surface mounted junction box, UL listed as raintight.  Galvanized cast iron Cast aluminum 
box and cover with ground flange, neoprene gasket, and stainless steel cover screws. 

 
PART 3 - EXECUTION 
 
3.1 CONDUIT SIZING, ARRANGEMENT AND SUPPORT 
 

A. Size conduit for conductor type installed or for Type THW conductors, whichever is larger; 3/4" 
minimum size. Unless noted otherwise, conduit for Data/Communication Cabling shall be 1” 
minimum. 

B. Arrange conduit to maintain headroom and present a neat appearance. 
C. Route exposed conduit and conduit above accessible ceilings parallel and perpendicular to walls 



 

and adjacent piping.  
D. Maintain minimum 6" (150 mm) clearance between conduit and piping.  Maintain 12" (300 mm) 

clearance between conduit and heat sources such as flues, steam pipes, and heating appliances. 
E. Arrange conduit supports to prevent distortion of alignment by wire pulling operations.  Fasten 

conduit using galvanized straps, lay-in adjustable hangers, clevis hangers, or bolted split stamped 
galvanized hangers. 

F. Group conduit in parallel runs where practical and use conduit rack constructed of steel channel 
with conduit straps or clamps.  Provide space for 25% additional conduit. 

G. Do not fasten conduit with wire or perforated pipe straps.  Remove all wire used for temporary 
conduit support during construction, before conductors are pulled. 

H. Support conduit at a maximum of 10' on center. 
 
3.2 CONDUIT INSTALLATION 
 

A. Cut conduit square using a saw or pipecutter; de-burr cut ends. 
B. Bring conduit to the shoulder of fittings and couplings and fasten securely.
C. Use conduit hubs or sealing locknuts for fastening conduit to cast boxes, and for fastening conduit 

to sheet metal boxes in damp or wet locations. 
D. Install no more than the equivalent of four 90Ε bends between boxes. 
E. Use conduit bodies to make sharp changes in direction, as around beams.  
F. Avoid moisture traps where possible; where unavoidable, provide junction box with drain fitting at 

conduit low point. 
G. Use suitable conduit caps to protect installed conduit against entrance of dirt and moisture. 
H. Provide No. 12 AWG insulted conductor or suitable pull string in empty conduit, except sleeves and 

nipples. 
I. Install expansion-deflection joints where conduit crosses building expansion joints. 
J. Where conduit penetrates fire-rated walls and floors, provide firestopping per section 07270. 
K. Route conduit through roof openings for piping and ductwork where possible; otherwise, route 

through roof jack with pitch pocket. 
L. Use rigid steel, long sweep, factory elbows for all 90 degree bends in plastic conduit runs installed 

below grade. 
M. Wipe plastic conduit clean and dry before joining.  Apply full even coat of cement to entire area that 

will be inserted into fitting.  Let joint cure for 20 minutes. 
N. Unless noted otherwise, conduit may not be run within concrete floor slabs. 
O. All conduit noted to run to cable tray systems must connect to cable tray system in accessible 

ceiling areas, access to connections must be available without moving equipment or lighting 
fixtures, coordinate all locations with other trades prior to installation. 

 
3.3 CONDUIT INSTALLATION SCHEDULE 
 

A. Exposed Outdoor Locations:  Rigid Steel Conduit. 
B. Wet Interior Locations:  Electrical metallic tubing. 
C. Concealed Dry Interior Locations:  Electrical metallic tubing. 
D. Exposed Dry Interior Locations:  Electrical metallic tubing. 
E. Equipment Connections:  Flexible metal conduit, liquid tight in wet or damp locations. 
F. Underground Installations More Than Five Feet From Foundation Wall:  Schedule 40 plastic 

conduit. 
G. Installations Under Concrete Slab, or Underground within Five Feet of Foundation Wall:  Rigid steel 

conduit. 
H. Installations Within Concrete Slab, Schedule 40 plastic conduit, maximum ¾” trade size, single 

runs, conduit shall not cross within floor slab. 
I. All conduit in finished areas shall be run concealed in walls or above ceilings.  Exposed conduit 

acceptable in unfinished areas only. 
 
3.4 COORDINATION OF BOX LOCATIONS 
 



 

A. Provide electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, 
equipment connections, and code compliance. 

B. Electrical box locations shown on Contract Drawings are approximate unless dimensioned.
C. Locate and install boxes to allow access. 
D. Locate and install to maintain headroom and to present a neat appearance. 

 
3.5 OUTLET BOX INSTALLATION 
 

A. Do not install boxes back-to-back in walls.  Provide minimum 6" separation, except provide 
minimum 24" separation in acoustic-rated walls. 

B. Locate boxes in masonry walls to require cutting of masonry unit corner only.  Coordinate masonry 
cutting to achieve neat openings for boxes. 

C. Provide knockout closures for unused openings. 
D. Support boxes independently of conduit. 
E. Use multiple-gang boxes where more than one device are mounted together; do not use sectional 

boxes.  Provide barriers to separate wiring of different voltage systems. 
F. Install boxes in walls without damaging wall insulation. 
G. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 

backsplashes. 
H. Position outlets to locate luminaries as shown on reflected ceiling plans. 
I. In inaccessible ceiling areas, position outlets and junction boxes within 6 inches (150 mm) of 

recessed luminary, to be accessible through luminary ceiling opening.  
J. Provide recessed outlet boxes in finished areas; secure boxes to interior wall and partition studs, 

accurately positioning to allow for surface finish thickness.  Use stamped steel stud bridges for flush 
outlets in hollow stud wall, and adjustable steel channel fasteners for flush ceiling outlet boxes. 

K. Align wall-mounted outlet boxes for switches, thermostats and similar devices. 
L. Provide cast outlet boxes in exterior locations exposed to weather and wet locations. 

 
3.6 PULL AND JUNCTION BOX INSTALLATION 
 

A. Locate pull boxes and junction boxes above accessible ceilings or in unfinished areas. 
B. Support pull and junction boxes independent of conduit. 

 
END OF SECTION 26 05 33 

 



SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 
 

 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect for 
resolution. 

 
1.3 WORK INCLUDED 
 

A. Nameplates. 
B. Wire and cable markers. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Nameplates:  Engraved three-layer laminated plastic, white letters on a black background. 
B. Wire and Cable Markers:  Cloth markers, split sleeve or tubing type. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Degrease and clean surfaces to receive nameplates. 
B. Install nameplates parallel to equipment lines. 
C. Secure nameplates to equipment fronts using screws, rivets, or adhesive.  Secure nameplates to 

inside face of recessed panelboard doors in finished locations. 
D. Embossed tape will not be permitted for any application. 

 
3.2 WIRE IDENTIFICATION 
 

A. Provide wire markers on each conductor in panelboard gutters, pull boxes, outlet and junction 



boxes, and at load connection.  Identify with branch circuit or feeder number for power and lighting 
circuits, and with control wire number as indicated on schematic and interconnection diagrams or 
equipment manufacturer's shop drawings for control wiring. 

 
3.3 NAMEPLATE ENGRAVING SCHEDULE 
 

A. Provide nameplates to identify all electrical distribution and control equipment, and loads served.  
Letter Height:  1/8" (3 mm) for individual switches and loads served, 1/4" (6 mm) for distribution and 
control equipment identification. 

 
END OF SECTION 26 05 53 



SECTION 26 24 16- PANELBOARDS 
 

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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and 
accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the 
building structure, mechanical drawings in all matters pertaining to mechanical trades and 
electrical drawings in all matters pertaining to electrical trades. Where there are conflicts or 
differences between the drawings for the various trades, report such conflicts or differences to the 
Architect for resolution. 

 
1.3 WORK INCLUDED 
 

A. Lighting and appliance branch circuit panelboards. 
 
1.4 RELATED WORK 
 

A. Section 26 05 53 – Identification for Electrical Systems. 
 
1.5 REFERENCES 
 

A. NEMA AB 1 - Molded Case Circuit Breakers. 
B. NEMA PB 1 - Panelboards. 
C. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 

600 Volts or Less. 
 

1.6 SUBMITTALS 
 

A. Submit shop drawings for equipment and component devices under provisions of Division 1 – 
General Requirements. 

B. Include outline and support point dimensions, voltage, main bus ampacity, integrated short circuit 
ampere rating, circuit breaker and fusible switch arrangement and sizes. 

 
1.7 SPARE PARTS 
 

A. Keys:  Furnish 2 to each Owner. 
 
PART 2 - PRODUCTS 
 



2.1 ACCEPTABLE MANUFACTURERS - PANELBOARDS 
 

A. Square D 
B. Siemens 
C. Cutler Hammer 
D. GE 
D. Substitutions:  Under provisions of Division 1 – General Requirements. 
 

2.2 BRANCH CIRCUIT PANELBOARDS 
 

A. Lighting and Appliance Branch Circuit Panelboards:  NEMA PB1; circuit breaker type.   
B. Enclosure:  NEMA PB 1; Type 1. 
C. Cabinet Size: 5:" (153 mm) deep; 20" wide for 240 volt and less panelboards, 20" wide for 480 volt 

panelboards. 
D. Provide surface or flush cabinet front as scheduled with concealed trim clamps, concealed hinge 

and flush lock all keyed alike.  Finish in manufacturer's standard gray enamel. 
E. Provide panelboards with copper bus, ratings as scheduled on Drawings.  Provide copper ground 

bus in all panelboards. 
F. Minimum Integrated Short Circuit Rating: 22,000 amperes rms symmetrical (minimum) for 208- 240 

volt and 480 volt panelboards. 
G. Molded Case Circuit Breakers:  NEMA AB 1: Plug-on type thermal magnetic trip circuit breakers, 

with common trip handle for all poles.  Provide circuit breakers UL listed as Type SWD for lighting 
circuits.  Provide UL Class A ground fault interrupter circuit breakers where scheduled. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install panelboards plumb finishes, in conformance with NEMA PB 1.1. 
B. Height:  6 feet. 
C. Provide filler plates for unused spaces in panelboards. 
D. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect 

circuiting changes required to balance phase loads. 
                                    
3.2 FIELD QUALITY CONTROL 
 

A. Measure steady state load currents at each panelboard feeder.  Should the difference at any 
panelboard between phases exceed 20%, rearrange circuits in the panelboard to balance the 
phase loads within 20%.  Take care to maintain proper phasing for multi-wire branch circuits. 

B. Visual and Mechanical Inspection: Inspect for physical damage, proper alignment, anchorage, and 
grounding.  Check proper installation and tightness of connections for circuit breakers. 

 
 

END OF SECTION 26 24 16 
 
 
 
 



 SECTION 262419 
 MOTOR CONTROL 

 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or 
scheduled on drawings and/or herein, including all labor, materials, equipment and 
incidentals necessary and required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions 
of the specifications as indicated under Item "A" above. 

 
1.2  DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical 
systems and related items. They shall be followed as closely as elements of the 
construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the 
job site. Arrange work accordingly, providing such fittings, conduit, junction boxes and 
accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other 
such incidental changes that do not affect the functioning or serviceability of the systems, 
shall not be made without the written approval of the Engineer. 

 
1.3 WORK INCLUDED 
 

A. Manual motor starters. 
B. Magnetic motor starters. 
C. Combination magnetic motor starters. 

 
1.4 REFERENCES 
 

A. ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems. 
B. ANSI/UL 198C - High-Intensity Capacity Fuses; Current-Limiting Types. 
C. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies. 
D. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards 

Rated 600 Volts or Less. 
 
1.5 SUBMITTALS 
 

A. Submit shop drawings and product data under provisions of Division 1 – General 
Requirements. 

B. Provide produce data on motor starters and combination motor starters, relays, pilot devices, 
and switching and overcurrent protective devices. 

C. Submit manufacturer's instructions under provisions of Division 1 – General Requirements. 
 
1.6 OPERATION AND MAINTENANCE DATA 
 

A. Submit operation and maintenance data under provisions of Division 1 – General 
Requirements. 

B. Include spare parts data listing; source and current prices of replacement parts and supplies; 
and recommended maintenance procedures and intervals. 

 



1.7 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver products to site under provisions of Division 1 – General Requirements. 
B. Store and protect products under provisions of Division 1 – General Requirements. 

 
1.8 SPARE PARTS 
 

A. Fuses:  Furnish 3 each type used on Project. 
 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - MOTOR STARTERS 
 

A. Square D 
B. Cutler Hammer 
C. General Electric 

 
2.2 MANUAL MOTOR STARTERS 
 

A. Fractional Horsepower Manual Starter:  NEMA ICS 2; AC general-purpose Class A manually 
operated, 1 pole, full-voltage controller for fractional horsepower induction motors, with 
thermal overload unit, toggle operator, Green "RUN" pilot light. Provide means for positive 
Lockout in OFF position. 

B. Enclosure:  ANSI/NEMA ICS 6; Type 1, or 3R as required. 
 
2.3 MAGNETIC MOTOR STARTERS 
 

A. Magnetic Motor Starters:  NEMA ICS 2; AC general-purpose Class A magnetic controller for 
induction motors rated in horsepower. 

B. Full Voltage Starting:  Non-reversing type. 
C. Coil Operating Voltage: 120 volts. 
D. Size:  NEMA ICS 2; size as shown on Drawings. 
E. Overload Relay:  NEMA ICS 2; melting alloy. 
F. Enclosure:  NEMA ICS 6; Type 1 or 3R as noted on drawings. 
G. Combination Motor Starters:  Combine motor starters with fusible switch disconnect in 

common enclosure. 
H. Auxiliary Contacts:  NEMA ICS 2; two normally open field convertible contacts in addition to 

seal-in contact. 
I. Indicating Lights:  NEMA ICS 2; Run:  green in front cover. 
J. Selector Switches:  NEMA ICS 2; HAND/OFF/AUTO type in front cover.  
K. Provide means for positive Lockout in OFF position. 

 
2.4 CONTROLLER OVERCURRENT PROTECTION AND DISCONNECTING MEANS 
 

A. Fusible Switch Assemblies:  NEMA KS1; quick-make, quick-break, load interrupter enclosed 
knife switch with externally operable handle.  Provide interlock to prevent opening front cover 
with switch in ON position.  Handle lockable in OFF position.  Fuse Clips:  Designed to 
accommodate Class R fuses 

B. Non fusible switch assemblies: NEMA KS1: Quick-make, quick-break, load interrupter 
enclosed knife switch with externally operated handle.  Provide interlock to prevent opening 
front cover with switch in ON position.  Handle lockable in OFF position. 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 



A. Install motor control equipment in accordance with manufacturer's instructions. 
B. Select and install heater elements in motor starters to match installed motor characteristics. 
C. Install fuses in fusible switches. 
D. Motor Data:  Provide neatly typed label inside each motor starter enclosure door identifying 

motor served, nameplate horsepower, full load amperes, code letter, service factor, and 
voltage/phase rating. 

 
 END OF SECTION 
 
 



SECTION 26 27 26- WIRING DEVICES 
 

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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1. 2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect for 
resolution. 

 
1.3 WORK INCLUDED 
 

A. Wall switches. 
B. Receptacles. 
C. Device plates and box covers. 

 
1.4 REFERENCES 
 

A. NEMA WD 1 - General-Purpose Wiring Devices. 
B. NEMA WD 5 - Specific-Purpose Wiring Devices. 

 
1.5 SUBMITTALS 
 

A. Submit product data under provisions of Division 1 – General Requirements. 
B. Provide product data showing configurations, finishes, dimensions, and manufacturer's instructions. 

 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - WALL SWITCHES 
 

A. Bryant 
B. Hubbell 
C. Leviton 
D. Arrow Hart 
E. GE 
F.  Eagle 
G. P&S 

 



2.2 WALL SWITCHES 
 

A. Wall Switches for Lighting Circuits and Motor Loads Under 3/4 HP:  NEMA WD; 1 AC general use 
snap switch with toggle handle, rated 20 amperes and 120-277 volts AC.  Handle:  Ivory plastic. 

 
2.3 ACCEPTABLE MANUFACTURERS - RECEPTACLES 
 

A. Bryant 
B. Hubbell 
C. Leviton 
D. Arrow Hart 
E. GE 
F.  Eagle 
G. P&S 
 

2.4 RECEPTACLES 
 

A. Convenience and Straight-Blade Receptacles:  NEMA WD 1. 
B. Locking-Blade Receptacles:  NEMA WD 5. 
C. Tamper Resistant Convenience Receptacle Configuration:  NEMA WD 1; Type 5-15 R, ivory plastic 

face. 
D. Specific-Use Receptacle Configuration:  NEMA WD 1 or WD 5; Type as indicated on Drawings, 

Black Plastic Face. 
E. GFCI Receptacles:  Duplex tamper resistant convenience receptacle with integral ground fault 

current interrupter, Ivory Plastic Face. 
 
2.5 ACCEPTABLE MANUFACTURERS - WALL PLATES 
 

A. Bryant 
B. Hubbell 
C. Eagle 
D. Arrow Hart 

 
2.6 WALL PLATES 
 

A. Decorative Cover Plate:  Smooth Stainless Steel. 
B. Weatherproof Cover Plate:  Raintight While-In-Use Device Covers. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install wall switches 48" above floor to top, OFF position down. 
B. Install convenience receptacles, unless noted otherwise, 16" above floor to bottom, 6" to bottom 

above counters, backsplash, grounding pole on bottom.  When noted on plans, dimensions 
indicated are to bottom of device. 

C. Install specific-use receptacles at heights shown on contract drawings, or at 16" above floor to 
bottom.

D. Install decorative plates on switch, receptacle, and blank outlets in finished areas, using jumbo size 
plates for outlets installed in masonry walls. 

E. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface-mounted outlets. 

F.  Install devices and wall plates flush and level. 
G.  Install tamper resistant type devices where required by NEC. 

 
END OF SECTION 26 27 26 

 



SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
 

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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect for 
resolution. 

 
1.3 WORK INCLUDED 
 

A. Disconnect switches. 
B. Fuses. 
C. Enclosures. 

 
1.4 RELATED WORK 
 

A. Section 26 05 53 - Identification for Electrical Systems. 
 
1.5 REFERENCES 
 

A. ANSI/UL 198C - High Intensity Capacity Fuses, Current Limiting Types. 
B. ANSI/UL 198E - Class R Fuses. 
C. NEMA KS 1 - Enclosed Switches. 

 
1.6 SUBMITTALS 
 

A. Submit product data under provisions of Division 1 – General Requirements. 
B. Include outline drawings with dimensions, and equipment ratings for voltage, capacity, horsepower, 

and short circuit. 
 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - DISCONNECT SWITCHES 
 

A. Square "D" 
B. Westinghouse 



C. General Electric 
 
2.2 DISCONNECT SWITCHES 
 

A. Fusible Switch Assemblies:  NEMA KS 1; Type HD; quick-make, quick-break, load interrupter 
enclosed knife switch with externally operable handle interlocked to prevent opening front cover 
with switch in ON position.  Handle lockable in OFF position. Fuse Clips:  Designed to 
accommodate Class R Fuses.

B. Nonfusible Switch Assemblies:  NEMA KS 1; Type HD; quick-make, quick-break, load interrupter 
enclosed knife switch with externally operable handle interlocked to prevent opening front cover 
with switch in ON position.  Handle lockable in OFF position. 

C. Enclosures:  NEMA KS 1; Type as indicated on Drawings. 
 
2.3 ACCEPTABLE MANUFACTURERS - FUSES 
 

A. Bussman 
B. Gould/Shawmut 
C. Substitutions:  Under provisions of Division 1 – General requirements. 

 
2.4 FUSES 
 

A. Fuses 600 Amperes and Less:  ANSI/UL 198E, Class RK1; dual element, current limiting, time 
delay, 600 volt. 

B. Interrupting Rating:  200,000 rms amperes. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install disconnect switches where indicated on Drawings. 
B. Install fuses in fusible disconnect switches 

 
END OF SECTION 26 28 16 

 
 



SECTION 26 51 00 – INTERIOR LIGHTING 
 

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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect for 
resolution. 

 
1.3 WORK INCLUDED 
 

A. Interior luminaries and accessories. 
B. Lamps. 
C. Ballasts. 

 
1.4 REFERENCES 
 

A. ANSI C82.1 - Specification for Fluorescent Lamp Ballasts.  
 
1.5 SUBMITTALS 
 

A.  Submit product data under provisions of Division 1 – General Requirements. 
B. Include outline drawings, lamp and ballast data, support points, weights, and accessory information 

for each luminary type. 
C. Submit manufacturer's installation instructions under provisions of Division 1 – General 

Requirements. 
 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver products to site under provisions of Division 1 – General Requirements. 
B. Store and protect products under provisions of Division 1 – General Requirements. 

 
PART 2 - PRODUCTS 
 
2.1 INTERIOR LUMINARIES AND ACCESSORIES 
 

A. Fluorescent Luminaries:  Provide all necessary mounting devices, hardware, etc as required per 



manufacturer’s requirements. 
B. Exit Signs:  Stencil face, 6 inch high red letters on white background, directional arrows as 

indicated, universal mounting type as indicated. 
 
2.2 LAMPS 
 

A. The contractor shall furnish and install lamps of size and type as scheduled unless noted otherwise 
on plans.  Laps shall be as manufactured by G.E., Phillips, or Sylvania and shall be specific type 
required for proper and normal lamp operation in conjunction with auxiliary equipment, i.e. ballasts, 
lampholders, etc. 

B. All fluorescent lamps shall be energy saving type. 
 
2.3 ELECTRONIC BALLAST 
 

A. Electric ballasts shall be meet the following minimum requirements. 
 

1. Ballast manufacturer shall have been producing electronic ballasts for at least 10 years with a 
low failure rate. 

2. Ballasts shall operate at an input frequency of 60 Hz and an input voltage of 108 to 132 (120V 
circuit) or 249 to 305 (277V circuit). 

3. Ballasts shall operate lamps to a frequency of 20 to 35 KHz with no detectable flicker. 
4. Ballasts that operate as a parallel circuit shall permit other lamps to maintain full output after 

failure of companion lamp(s). 
5. Ballasts shall be of U.S. manufacture and carry a 3-year warranty with up to $25 replacement 

labor allowance. 
6. Ballasts shall comply with FCC and NEMA limits governing EMI and RFI and shall not interfere 

with operation of other normal electrical equipment. 
7. Ballasts shall meet any applicable ANSI standards (i.e.: harmonic distortion, surge protection, 

etc.) 
8. Ballasts shall not be affected by lamp failure and shall deliver normal lamp life. 
9. Ballasts shall be high power factor (90% or higher).  UL listed for Class P, Sound rated A. 
10. Operating temperature shall not exceed 60 degrees C at any point on the case during normal 

operation. 
11. Ballasts shall be potted and in a steel case and shall contain no PCBs. 
12. Ballast shall be marked with manufacturer’s name, part number, supply voltage, 1 power 

factor, open circuit voltage, current draw for each lamp type, and UL listing. 
 

2.5 HID BALLASTS 
 

A. All HID ballasts shall be of the constant wattage type. 
B. Shall be capable of starting and operating lamps with line voltage variations of plus or minus 

three (3) percent. 
C. All outdoor ballasts shall be designed for operation down to minus 20 degrees F. 
D. Approved manufacturers are Advance, Universal, Valmont Electric. 
 

2.6 LED LUMINAIRES 
 

A.` General:  Except as otherwise indicated, provide LED luminaires, of types and sizes indicated 
on fixture schedules. 

B. Material and specifications for each luminaire are as follows: 
 

1. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  In 
addition, a complete luminaire shall consist of a housing, LED array, and electronic driver 
(power supply). 

2. Each luminaire shall be rated for a minimum operational life of 50,000 hours. This life rating 
must be conducted at 40C ambient temperature. 

3. The rated operating temperature range shall be -30°C to +40°C. 
4. Each luminaire is capable of operating above 100°F [37°C], but not expected to comply with 



photometric requirements at elevated temperatures. 
5. Photometry must be compliant with IESNA LM-79 and shall be conducted at 25°C ambient 

temperature. 
6. The individual LEDs shall be constructed such that a catastrophic loss or the failure of one 

LED will not result in the loss of the entire luminaire.  
7. Luminare shall be constructed such that LED modules may be replaced or repaired without 

replacement of whole luminaire.  
8. Each luminaire shall be listed with Underwriters Laboratory, Inc. under UL1598 for 

luminaires, or an equivalent standard from a nationally recognized testing laboratory. 
 

C. Technical Requirements 
 

1. Electrical 
 

a. Power Consumption: Maximum power consumption allowed for the luminaire shall 
be determined by application. The luminaire shall not consume power in the off 
state. 

b. Operation Voltage: The luminaire shall operate from a 60 HZ ±3 HZ AC line over a 
voltage ranging from 108 VAC to 305 VAC.  The fluctuations of line voltage shall 
have no visible effect on the luminous output.  

c. Power Factor: The luminaire shall have a power factor of 0.90 or greater. 
d. THD: Total harmonic distortion (current and voltage) induced into an AC power line 

by a luminaire shall not exceed 20 percent. 
e. Surge Suppression: The luminaire onboard circuitry shall include fused surge 

protection devices (SPD) to withstand high repetition noise transients as a result of 
utility line switching, nearby lightning strikes, and other interference. The SPD shall 
protect the luminaire from damage and failure for common mode transient peak 
voltages up to 10 kV (minimum) and transient peak currents up to 5 kA (minimum). 
SPD shall conform to UL 1449 depending of the components used in the design. 
SPD performance shall be tested per the procedures in ANSI/IEEE C62.41-1992 (or 
current edition) for category C (standard).  The SPD shall fail in such a way as the 
Luminaire will no longer operate. The SPD shall be field replaceable. 

f. Each Luminaire shall have integral UL Listed Class II power supplies.  Class I power 
supplies will not be acceptable. 

g. Operational Performance: The LED circuitry shall prevent visible flicker to the 
unaided eye over the voltage range specified above.  

h. RF Interference: LED Drivers must meet Class A emission limits referred in Federal 
Communications Commission (FCC) Title 47, Subpart B, Section 15 regulations 
concerning the emission of electronic noise. 

i. Drivers shall have a Class A sound rating. 
 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install lamps in luminaries and lampholders. 
B. Support surface-mounted luminaries from building structure. 
C. Install recessed luminaries to permit removal from below.  Use plaster frames and install grid clips 

as applicable. 
 

3.2 RELAMPING 
 

A. Relamp luminaries which have failed lamps at completion of Work. 
 
3.3 ADJUSTING AND CLEANING 
 

A. Align luminaries and clean lenses and diffusers at completion of Work.  Clean paint splatters, dirt, 



and debris from installed luminaries. 
B. Touch up luminary finish at completion of Work. 

 
END OF SECTION 26 51 00 

 



SECTION 26 56 00 
EXTERIOR LIGHTING 

 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect. 

D. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect for 
resolution. 

 
1.3 WORK INCLUDED 
 

A. Exterior Luminaries and accessories.  
B. Lamps. 
C. Ballasts. 

 
1.4 REFERENCES 
 

A. ANSI C82.1 - Specification for Fluorescent Lamp Ballasts.  
 
1.5 SUBMITTALS 
 

A.  Submit product data under provisions of Division 1 – General Requirements. 
B. Include outline drawings, lamp and ballast data, support points, weights, and accessory information 

for each luminary type. 
C. Submit manufacturer's installation instructions under provisions of Division 1 – General 

Requirements. 
 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver products to site under provisions of Division 1 – General Requirements. 
B. Store and protect products under provisions of Division 1 – General Requirements. 

 
PART 2 - PRODUCTS 
 
2.1 EXTERIOR LUMINARIES AND ACCESSORIES 
 



A. Enclosures:  Complete with gaskets to form weatherproof assembly. 
B. Provide low temperature ballasts, with reliable starting to -20 degrees. 

 
2.2 LAMPS 
 

A. The contractor shall furnish and install lamps of size and type as scheduled unless noted otherwise 
on plans.  Laps shall be as manufactured by G.E., Phillips, or Sylvania and shall be specific type 
required for proper and normal lamp operation in conjunction with auxiliary equipment, i.e. ballasts, 
lampholders, etc. 

B. All fluorescent lamps shall be energy saving type. 
 
2.3 ELECTRONIC BALLAST 
 

A. Electric ballasts shall be meet the following minimum requirements. 
 

1. Ballast manufacturer shall have been producing electronic ballasts for at least 10 years with a 
low failure rate. 

2. Ballasts shall operate at an input frequency of 60 Hz and an input voltage of 108 to 132 (120V 
circuit) or 249 to 305 (277V circuit). 

3. Ballasts shall operate lamps to a frequency of 20 to 35 KHz with no detectable flicker. 
4. Ballasts that operate as a parallel circuit shall permit other lamps to maintain full output after 

failure of companion lamp(s). 
5. Ballasts shall be of U.S. manufacture and carry a 3-year warranty with up to $25 replacement 

labor allowance. 
6. Ballasts shall comply with FCC and NEMA limits governing EMI and RFI and shall not interfere 

with operation of other normal electrical equipment. 
7. Ballasts shall meet any applicable ANSI standards (i.e.: harmonic distortion, surge protection, 

etc.) 
8. Ballasts shall not be affected by lamp failure and shall deliver normal lamp life. 
9. Ballasts shall be high power factor (90% or higher).  UL listed for Class P, Sound rated A. 
10. Operating temperature shall not exceed 60 degrees C at any point on the case during normal 

operation. 
11. Ballasts shall be potted and in a steel case and shall contain no PCBs. 
12. Ballast shall be marked with manufacturer’s name, part number, supply voltage, 1 power 

factor, open circuit voltage, current draw for each lamp type, and UL listing. 
 

2.4 LED LUMINAIRES 
 

A. General:  Except as otherwise indicated, provide LED luminaires, of types and sizes 
indicated on fixture schedules. 

B. Material and specifications for each luminaire are as follows: 
 

1. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  
In addition, a complete luminaire shall consist of a housing, LED array, and 
electronic driver (power supply). 

2. Each luminaire shall be rated for a minimum operational life of 50,000 hours. This 
life rating must be conducted at 40C ambient temperature. 

3. The rated operating temperature range shall be -30°C to +40°C. 
4. Each luminaire is capable of operating above 100°F [37°C], but not expected to 

comply with photometric requirements at elevated temperatures. 
5. Photometry must be compliant with IESNA LM-79 and shall be conducted at 25°C 

ambient temperature. 
6. The individual LEDs shall be constructed such that a catastrophic loss or the failure 

of one LED will not result in the loss of the entire luminaire.  
7. Luminare shall be constructed such that LED modules may be replaced or repaired 

without replacement of whole luminaire.  
8. Each luminaire shall be listed with Underwriters Laboratory, Inc. under UL1598 for 

luminaires, or an equivalent standard from a nationally recognized testing 



laboratory. 
 
B. Technical Requirements 

 
1. Electrical 

 
a. Power Consumption: Maximum power consumption allowed for the 

luminaire shall be determined by application. The luminaire shall not 
consume power in the off state. 

b. Operation Voltage: The luminaire shall operate from a 60 HZ ±3 HZ AC line 
over a voltage ranging from 108 VAC to 305 VAC.  The fluctuations of line 
voltage shall have no visible effect on the luminous output.  

c. Power Factor: The luminaire shall have a power factor of 0.90 or greater. 
d. THD: Total harmonic distortion (current and voltage) induced into an AC 

power line by a luminaire shall not exceed 20 percent. 
e. Surge Suppression: The luminaire onboard circuitry shall include fused 

surge protection devices (SPD) to withstand high repetition noise transients 
as a result of utility line switching, nearby lightning strikes, and other 
interference. The SPD shall protect the luminaire from damage and failure 
for common mode transient peak voltages up to 10 kV (minimum) and 
transient peak currents up to 5 kA (minimum). SPD shall conform to UL 
1449 depending of the components used in the design. SPD performance 
shall be tested per the procedures in ANSI/IEEE C62.41-1992 (or current 
edition) for category C (standard).  The SPD shall fail in such a way as the 
Luminaire will no longer operate. The SPD shall be field replaceable. 

f. Each Luminaire shall have integral UL Listed Class II power supplies.  
Class I power supplies will not be acceptable. 

g. Operational Performance: The LED circuitry shall prevent visible flicker to 
the unaided eye over the voltage range specified above.  

h. RF Interference: LED Drivers must meet Class A emission limits referred in 
Federal Communications Commission (FCC) Title 47, Subpart B, Section 
15 regulations concerning the emission of electronic noise. 

i. Drivers shall have a Class A sound rating. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install lamps in luminaries and lampholders. 
B. Support surface-mounted luminaries from building structure. 
C. Install recessed luminaries to permit removal from below.  Use plaster frames and install grid clips 

as applicable. 
 

3.2 RELAMPING 
 

A. Relamp luminaries which have failed lamps at completion of Work. 
 
3.3 ADJUSTING AND CLEANING 
 

A. Align luminaries and clean lenses and diffusers at completion of Work.  Clean paint splatters, dirt, 
and debris from installed luminaries. 

B. Touch up luminary finish at completion of Work. 
 

END OF SECTION 26 56 00 



 
 



 

SECTION 271501 
BASIC CABLING REQUIREMENTS 

PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Provide all items, articles, materials, operations or methods listed, mentioned or 

scheduled and/or herein, including all labor, materials, equipment and incidentals 
necessary and required for their completion. 

  
1.2 SECTION INCLUDES 
 

A. Basic Cabling Requirements specifically applicable to Division 27 Sections. 
 
1.3 COORDINATION 
 

A. Coordinate the work specified in this division with all other divisions of these specifications. 
B. Prepare drawings showing proposed rearrangement of work to meet job conditions, including 

changes to work specified under other sections.  Obtain permission of Architect/Engineer 
before proceeding.  Coordinate patch panel location in existing rack and labeling with district 
technology staff prior to installation. 

 
1.4 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code 
B. ANSI/IEEE C2 - National Electrical Safety Code 
C. NECA - Standard of Installation 
D. EIA/TIA Standards 568A, 569, 606, 607, T568B. 

 
1.5 SUBMITTALS 
 

A. Submit shop drawings and product data grouped to include complete submittals of related     
 systems, products, and accessories in a single submittal. 

B. Include certificate of completion for training of installers verifying recognition of personnel 
certified to perform such work. 

 
1.6 REGULATORY REQUIREMENTS 
 

A. Conform to ANSI/NFPA 70. 
B. Conform to ANSI/IEEE C2. 
C. Conform to EIA/TIA Standards. 
D. Obtain permits, and request inspections from authority having jurisdiction. 

 
PART 2  PRODUCTS 
 
2.1 MATERIALS AND EQUIPMENT 
 

A. Materials and Equipment: Acceptable to the authority having jurisdiction and industry 
standards as suitable for the use intended. 

 
PART 3 EXECUTION 
 
3.1 WORKMANSHIP 
 

A. Install work using procedures defined in NECA and EIA/TIA Standards of Installation. 
 

END OF SECTION 



  
 

SECTION 271513 
NETWORK AND COMMUNICATION CABLING 

 
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 work of this section. 

B. Provide all items, articles, materials, operations or methods listed, mentioned or 
scheduled on drawings and/or herein, including all labor, materials, equipment and 
incidentals necessary and required for their completion. 

C. The items in this section are supplementary to the requirements set forth in other portions 
of the specifications as indicated under Item "A" above. 

 
1.2 DRAWINGS 
 

A. The drawings show the location and general arrangement of equipment, systems 
and related items. They shall be followed as closely as elements of the construction will 
permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the 
job site. Arrange work accordingly, providing such equipment, hardware and 
accessories as may be required to meet such conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other 
such incidental changes that do not affect the functioning or serviceability of the systems, 
shall not be made without the written approval of the Engineer. 

 
1.3 WORK INCLUDED 
 

A. Data/voice cabling. 
B. Connections and terminations. 
C. Patch panels. 
D. Equipment racks. 

 
1.4 REFERENCES 
 

A. ANSI/NFPA 70 - National Electric Code. 
B. Owner requires compliance with ANSI/TIA/EIA-568-A-1, A-2, A-3, A-4, A-5(e), and B.3, 

569-A, 606, 607, TSB-67, TSB-72, TSB-75, and TSB-95 standards. All 
telecommunications and networking copper and fiber installations will adhere to the same 
standards.   

C. Jack and cabling standards follow T568B standard wiring pattern. 
D. All hardware for racks and tray systems shall be commercially manufactured hardware.  

 
1.5 SUBMITTALS 
 

A. Submit under provisions of Division 1 – General Requirements. 
B. Product Data: Provide for cable, terminations, connections, cable supports, equipment 

racks and patch panels. 
C. Certified test reports: Indicate results of all tested cables in booklet and electronic form.  

 
1.6 PROJECT RECORD DOCUMENTS 
 

A. Submit under provisions of Division 1 – General Requirements. 
B. Accurately record all cable routing, cable numbers/identification and destinations. 

 



  
 

PART 2 PRODUCTS 
 
2.1 WALL JACK 
 
 A. Leviton #4108W-1SP Wall Jack assembly. 
 
2.2 COVER PLATES 
 

A. Face Plate: Leviton #43080-1S4 single gang 4 hole face plate. 
B. Frame: 4 Position, White, Leviton Quickport Type. 
C. Blank Inserts: Leviton #41084-BIB. 

 
2.3 DATA CABLE (CATEGORY 6) 
 

A. Plenum Rated: General Cable GenSPEED 6 Category 6 cable. Provide 2’ patch cords. 
Plenum rated cable or conduit must be used in plenum areas indicated on mechanical 
plans. 

                                            
2.4 DATA JACK (CATEGORY 6) 
 

A. Leviton #61110-R06 Blue RJ45 Jack. 
     
2.5 DATA PATCH PANEL 
 

Leviton #6910G-U24 eXtreme Quickport Patch Panel.  
 
2.6 FLOOR MOUNTED EQUIPMENT RACK 
 

A. See plans for rack locations and requirements. 
 

PART 3 EXECUTION 
 
3.1 INSTALLATION 
 

A.  Install products in accordance with manufacturers instructions. 
B.  All communication cables shall be installed in conduit, cable tray, or approved raceway. 

The Division 17000 contractor shall provide cable rings, j-hooks or other type of approved 
cable support system for all fiber optic and communication cabling not required to be run 
in conduit. All cabling to be supported from building structure, connection to ceiling 
support systems not acceptable. 

C.  All data and telephone runs will be direct runs with no splice points.  All ends will be 
terminated in 19 inch rack mount equipment in 19 inch equipment racks at 
data/communication terminal boards located the drawings. 

 
 3.2 GENERAL WIRING METHODS. 
 

A.  Leave sufficient cable slack inside TC to permit movement of patch panels up to 10 feet 
without rewiring. 

B.  Perform testing on all cables.  Test all cables to standards listed herein.  Submit printout 
of each cable tested, in booklet and electronic form to engineer and district technology 
coordinator.  Any wire not meeting this test will be repaired or replaced. 

C.  Verify continuity and polarity on all pairs of all voice cables using a simple pair tester.  
Any wire not meeting this test shall be repaired or replaced. 

D. The Contractor shall terminate all conductors, both ends, in devices and equipment 
indicated in this section and on the drawings. Provide quantities at a minimum to 
terminate all cables indicated on the drawings and leave 25% spare patch panel and wire 



  
 

management for future use. 
 
3.3 LABELING AND DOCUMENTATION 
 

A. Each horizontal UTP cable shall be labeled at each end with an adhesive-backed 
designation strip. 

 B. Each communications outlet shall be labeled (to be clearly visible) with a permanent label 
such as those available from Brady USA, Inc.   

C. Faceplate labeling shall have a permanent designation strip at the top with MDF or IDF and 
room number of the MDF or IDF. 

D. Faceplate labeling will also include a permanent designation strip at the bottom with the 
room number of the location of the faceplate. 

E. Faceplate labeling will identify each drop with the following: 
 

1. V#, T1 or D# 
2. where V# would indicate a voice drop and drop number 
3. T1 would be the teacher data drop for that room (only if it is an instructional room) 
4. D# would be all other data drops in that room 

SD

SD

MDF 132

234

T1

SD

V1

D2
SD

D3 D4

 
 

3.4 WARRANTY 
 

A.  Product Warranty 
 

1. The Product Warranty shall ensure against product defects, that all approved 
cabling components exceed the specifications of TIA/EIA 568A  and ISO/IEC IS 
11801, exceed the attenuation and NEXT requirements of TIA/EIA TSB 67 and 
ISO/IEC IS 11801 for cabling links/channels, that the installation will exceed the 
loss and bandwidth requirements of TIA/EIA TSB 67 and ISO/IEC IS 11801 for 
fiber links/channels.  The warranty shall apply to all passive SCS components. 
 

END OF SECTION 
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	024119 Selective Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.6 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.7 FIELD CONDITIONS
	A. Owner will occupy portions of building adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before selective demolition, Owner will remove the following items:
	a. Loose furnishings and teaching equipment.


	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report on the presence of hazardous materials is on file for review and use. Examine report to become aware of locations where hazardous materials are present.
	1. Hazardous material remediation is specified elsewhere in the Contract Documents.
	2. Do not disturb hazardous materials or items suspected of containing hazardous materials except under procedures specified elsewhere in the Contract Documents.
	3. Owner will provide material safety data sheets for suspected hazardous materials that are known to be present in buildings and structures to be selectively demolished because of building operations or processes performed there.

	F. Storage or sale of removed items or materials on-site is not permitted.
	G. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations. Indicate to Owner when down-time may occur.


	1.8 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	D. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	E. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video.
	1. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.
	2. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.


	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	1. Strengthen or add new supports when required during progress of selective demolition.

	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area on-site designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition, clea...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and...
	B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight.
	1. Remove existing roof membrane, flashings, copings, and roof accessories.
	2. Remove existing roofing system down to substrate, or insulation where indicated in drawings.


	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	033000 CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and finishes.

	B. Related Requirements:
	1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form liners, insulating concrete forms, and waterstops.
	2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire reinforcement.
	3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.
	1.2 REFERENCES
	A. ACI 301  Specifications for Structural Concrete for Buildings.
	B. ACI 305  Hot Weather Concreting.
	C. ACI 306.1  Standard Specification for Cold Weather Concreting.
	D. ACI 318  Building Code Requirements for Reinforced Concrete.
	E. ANSI/ASTM A185  Welded Wire Fabric for Concrete Reinforcement.
	F. ASTM A615  Deformed and Plain Billet Steel for Concrete Reinforcement.
	G. ASTM C33  Concrete Aggregates.
	H. ASTM C94  Ready Mixed Concrete.
	I. ASTM C150  Portland Cement.
	J. ASTM C260  Air Entraining Admixtures for Concrete.
	K. ASTM C309  Liquid Membrane Forming Compounds for Curing Concrete.
	L. ASTM D2103  Polyethylene Film and Sheeting.
	1.3 RELATED SECTIONS
	A. Section 042200- Masonry: rebar dowels, embedded in foundations, to match masonry wall rebar.
	B. Section 051200- Structural Steel: Anchor bolts, embedded in foundations, bearing plates attached to form work.
	C. Section 061000- Rough Carpentry: anchor bolts, embedded in foundations.
	D. Section 076200- Sheet Metal Flashing and Trim: Flashing reglets attached to formwork.


	1.4 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.

	1.5 ACTION SUBMITTALS
	A. Shop Drawings:
	1. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.
	a. Location of construction joints is subject to approval of the Architect.
	2. Submit shop drawings of reinforcing steel to Architect for approval prior to fabrication. Submit under provisions of Section 013300.
	3. Indicate reinforcement sizes, spacings, locations and quantities of reinforcing steel, bending and cutting schedules, and splices.



	1.6 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Vapor retarders.
	4. Joint-filler strips.

	B. Material Test Reports: For the following, from a qualified testing agency:
	1. Portland cement.
	2. Fly ash.
	3. Aggregates.
	4. Admixtures:

	C. Field quality-control reports.

	1.7 QUALITY ASSURANCE
	A. Perform work in accordance with ACI 301, ACI 305, ACI 306.1, and ACI 318.
	B. Maintain copies of ACI 301, 305, 306.1, and 318 on site.
	C. In the ACI publications, consider advisory provisions mandatory, as though the word “shall” had been substituted for “should” wherever “should” appears.
	D. For conflicts in the provisions of the ACI publications, ACI 301 shall govern. For any conflicts between the ACI publications and this specification, this specification shall govern.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301.

	1.9 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.
	2.2 FORM MATERIALS
	A. Conform to ACI 301.
	B. Plywood forms: APA B-B Plyform Class I sound undamaged sheets.
	C. Lumber: spruce-pine-fir #2 or better; with grade stamp clearly visible.
	D. Steel Forms: Minimum thickness to support weight of concrete with minimum deflection.
	E. Form Ties: removable or snap-off metal, of fixed or adjustable length.
	2.3 REINFORCING STEEL
	A. Reinforcing Steel: ASTM A615, 60 ksi yield grade billet steel deformed bars, uncoated finish.
	B. Welded Wire Fabric: Plain type, ANSI/ASTM A185; in flat sheets; uncoated finish.
	C. Fiber Reinforcing: synthetic polypropylene fibers engineered & designed for use in concrete slabs, complying with ASTM C1116, Type III, ½” to 1-1/2” long.

	2.4 CONCRETE MATERIALS
	A. Cementitious Materials:
	1. Portland Cement: ASTM C150/C150M, Type I.
	2. Fly Ash: ASTM C618, Class C or F.
	3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

	B. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M  coarse aggregate or better, graded. Provide aggregates from a single source.
	C. Water and Water Used to Make Ice: ASTM C94/C94M, potable

	2.5 VAPOR RETARDERS
	A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; thickness as indicated on drawings. Include manufacturer's recommended adhesive or pressure-sensitive tape.

	2.6 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301.
	1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash or Other Pozzolans: 25 percent by mass.
	2. Total of Fly Ash or Other Pozzolans, Slag Cement: 50 percent by mass, with fly ash or pozzolans not exceeding 25 percent by mass.
	3. Total of Fly Ash or Other Pozzolans: 35 percent by mass with fly ash or pozzolans not exceeding 25 percent by mass.

	C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
	1. Use admixture in concrete, as required, for placement and workability.
	2.7 ACCESSORIES
	A. Bonding Agent: ASTM C932.
	B. Vapor Barrier: ASTM D2103, 6 mil thick clear polyethylene film.
	C. Non-Shrink Grout: Premixed compound with non-metallic aggregate, cement, water reducing and plasticizing agents; capable of minimum compressive strength of 4000 psi.
	D. Drilled in Concrete Anchors (DCA’s). Provide stainless steel or galvanized to F185 coating per ASTM A153 for DCA’s in contact with preservative treated wood.
	E. Flashing Reglets: Galvanized steel; longest possible lengths; alignment splines for joints; securable to formwork.
	F. Construction Joints: 2”x2” key, formed with prefabbed galvanized steel or wood forms.
	G. Expansion Joints: ½” wide with bituminous impregnated fiberboard filler conform to ANSI/ASTM D994.
	H. Form Release Agent: Colorless material which will not stain concrete, absorb moisture, or impair natural bonding or color characteristics of coating intended for use on concrete.
	2.8 CURING MATERIALS
	A. Water: Clean and drinkable.
	B. Membrane Curing Compound: ASTM C309
	C. Polyethelene Film: ASTM D2103, 4 mil thick, clear color.
	D. Sealer: BASF Kure and Seal 30, or equal, at exposed concrete floor areas. Coordinate with architectural finish schedule.


	2.9 CONCRETE MIXTURES
	A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams.
	1. Minimum Compressive Strength: 3000 psi at 28 days.
	2. Slump Limit: 4 inches, plus or minus 1 inch

	B. Class B: Normal-weight concrete used for foundation walls.
	1. Minimum Compressive Strength: 3000 psi at 28 days.
	2. Slump Limit: 4 inches, plus or minus 1 inch

	C. Class C: Normal-weight concrete used for interior slabs-on-ground.
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Slump Limit: 4 inches, plus or minus 1 inch

	D. Class D: Normal-weight concrete used for interior suspended slabs.
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Slump Limit: 4 inches, plus or minus 1 inch

	E. Class F: Normal-weight concrete used for concrete toppings.
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Slump Limit: 4 inches, plus or minus 1 inch.

	F. Class J: Normal-weight and Light-weight concrete used for exterior retaining walls.
	1. Minimum Compressive Strength: 3000 psi at 28 days.
	2. Slump Limit: 4 inches, plus or minus 1 inch
	G. Add air entraining agent to mix for all concrete except interior footings, interior walls, interior piers and interior slabs.



	PART 3 -  EXECUTION
	3.1 FORMWORK EXECUTION
	A. Verify lines, levels, and measurement before proceeding with formwork.
	B. Hand trim sides and bottom of earth forms; remove loose dirt.
	C. Align for joints.
	D. Do not apply form release agent where concrete surfaces receive special finishes or applied coatings which may be affected by agent.
	E. Coordinate work of other Sections in forming and setting openings, slots, recesses, chases, sleeves, bolts, anchors and other inserts.
	3.2 REINFORCEMENT
	A. Place, supports, and secure reinforcement against displacement.
	B. Locate reinforcing splices at points of minimum stress.

	3.3 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.
	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 ANSI/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.


	3.4 INSTALLATION OF VAPOR RETARDER
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and manufacturer's written instructions.

	3.5 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.

	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	2. Deposit concrete to avoid segregation.
	3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301.
	a. Do not use vibrators to transport concrete inside forms.
	b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer.
	c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
	d. 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.


	F. 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. Do not place concrete floors and slabs in a checkerboard sequence.
	2. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	3. Maintain reinforcement in position on chairs during concrete placement.
	4. Screed slab surfaces with a straightedge and strike off to correct elevations.
	5. Level concrete, cut high areas, and fill low areas.
	6. Slope surfaces uniformly to drains where required.
	7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.
	8. Do not further disturb slab surfaces before starting finishing operations.


	3.7 FINISHING FORMED SURFACES
	A. As-Cast Surface Finishes:
	1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material.
	a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
	b. Remove projections larger than 1 inch.
	c. Tie holes do not require patching.
	d. Surface Tolerance: ACI 117 Class D.
	e. Apply to concrete surfaces not exposed to public view.

	2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.
	a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
	b. Remove projections larger than 1/4 inch.
	c. Patch tie holes.
	d. Surface Tolerance: ACI 117 Class B.
	e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete.



	3.8 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.
	2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.
	3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.
	4. Do not add water to concrete surface.
	5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent.
	6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	C. Flatness and levelness tolerances for floor slabs shall be in accordance with ACI 117, section 4.5.6 and/or 4.5.7.
	1. All areas, except as described in b. or c., below, or unless noted otherwise, shall conform to ACI 117 “conventional straightedged “construction, i.e., 5/16” in ten feet or FF=20 & FL=15 for the “F” number method.
	2. For slabs intended to support a synthetic or hardwood gym floor, use “very flat” construction per ACI 117, i.e., 1/8” in 10 feet or FF=50 & FL=30 for the “F” number method.
	3. For slabs intended to be finished with cork tile, use “flat” construction per ACI 117, i.e., 3/16” in 10 feet or FF=30 & FL=20 for the “F” number method.
	D. Pitch to drains at 1/8” per foot nominal. Refer to plumbing plans for drain locations.


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

	B. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Minimum Compressive Strength: 4000 psi at 28 days.

	C. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
	1. Cast-in inserts and accessories, as shown on Drawings.
	2. Screed, tamp, and trowel finish concrete surfaces.


	3.10 TOLERANCES
	A. Conform to ACI 117.

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	1. Testing agency shall be responsible for providing curing container for composite samples on Site and verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M.
	2. Testing agency shall immediately report to Architect, Contractor, and concrete manufacturer any failure of Work to comply with Contract Documents.
	3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.
	a. Test reports shall include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, and ACI 301, including the following as applicable to each test and inspection:
	1) Project name.
	2) Name of testing agency.
	3) Names and certification numbers of field and laboratory technicians performing inspections and testing.
	4) Name of concrete manufacturer.
	5) Date and time of inspection, sampling, and field testing.
	6) Date and time of concrete placement.
	7) Location in Work of concrete represented by samples.
	8) Date and time sample was obtained.
	9) Truck and batch ticket numbers.
	10) Design compressive strength at 28 days.
	11) Concrete mixture designation, proportions, and materials.
	12) Field test results.
	13) Information on storage and curing of samples before testing, including curing method and maximum and minimum temperatures during initial curing period.
	14) Type of fracture and compressive break strengths at seven days and 28 days.



	B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and ...
	C. Inspections:
	1. Headed bolts and studs.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.
	6. Batch Plant Inspections: On a random basis, as determined by Architect.

	D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M shall be performed in accordance with the following requirements:
	1. Testing Frequency: Three concrete test cylinders will be taken for every 150 or less cubic yards of each class of concrete 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 C143/C143M:
	a. 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.
	b. Perform additional tests when concrete consistency appears to change.

	3. Slump Flow: ASTM C1611/C1611M:
	a. 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.
	b. Perform additional tests when concrete consistency appears to change.

	4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; ASTM C173/C173M volumetric method, for structural lightweight concrete.
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	5. Concrete Temperature: ASTM C1064/C1064M:
	a. 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.

	6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	7. Compression Test Specimens: ASTM C31/C31M:
	a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch cylinder specimens for each composite sample.
	b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for each composite sample.

	8. Compressive-Strength Tests: ASTM C39/C39M.
	a. Test one set of two laboratory-cured specimens at seven days and one set of two specimens at 28 days.
	b. Test one set of two field-cured specimens at seven days and one set of two specimens at 28 days.
	c. 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.

	9. 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.
	10. 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 ...
	11. 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.
	12. Additional Tests:
	a. 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.
	b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C42/C42M or by other methods as directed by Architect.
	1) Acceptance criteria for concrete strength shall be in accordance with ACI 301 section 1.6.6.3.


	13. Additional testing and inspecting, at Owner's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.


	3.12 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.
	8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using Floor Slab Protective Covering.




	042200 CONCRETE UNIT MASONRY
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Steel reinforcing bars.
	1.2 RELATED SECTIONS
	A. Section 033000- Cast-in-place Concrete: Placement of reinforcing bars.
	B. Section 079200- Joint Sealers: rod and sealant at control and expansion joints.
	1.3 REFERENCES
	A. ACI  530/ASCE 5/TMS 402 Building Code Requirements  for  Masonry Structures.
	B. ACI 530.1/ASCE 6/TMS 602 Specifications for Masonry Structures.
	C. ANSI/ASTM  A82 Cold Drawn Steel Wire for Concrete  Reinforcement.
	D. ANSI/ASTM  C216 Facing  Brick(Solid Masonry Units Made From Clay or Shale).
	E. ASTM  A307 Carbon  Steel  Externally  Threaded  Standard Fasteners.
	F. ASTM C67-Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile.
	G. ASTM C90 Load Bearing Concrete Masonry Units.
	H. ASTM C91 Masonry Cement
	I. ASTM C94  Ready Mixed Concrete
	J. ASTM C144 Aggregate for Masonry Mortar
	K. ASTM C150 Portland Cement
	L. ASTM C207 Hydrated Lime for Masonry Purposes
	M. ASTM C270 Mortar for Unit Masonry
	N. ASTM C387 Packaged, Dry, Combined Materials, for Mortar and Concrete
	O. ASTM C404 Aggregates for Masonry Grout
	P. ASTM C476 Grout for Masonry IMIAWC International Masonry Industry All Weather Council: Recommended Practices and Guide Specifications for Clod Weather Masonry Construction


	1.4 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.5 ACTION SUBMITTALS
	A. Shop Drawings: For reinforcing steel. Detail bending, lap lengths, and placement of unit masonry reinforcing bars. Comply with ACI 315.
	B. Samples: For each type and color of the following:
	1. Face brick
	2. Colored-aggregate mortar.


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

	1.7 QUALITY ASSURANCE
	A. Sample Panels: Build sample panels to verify selections made under Sample submittals and to demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality Requirements" for mockups.
	1. Build sample panels for each type of exposed unit masonry construction, typical exterior wall, typical interior wall, typical exterior and interior walls in sizes approximately 16 inches long by 24 inches high.


	1.8 FIELD CONDITIONS
	A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construct...
	B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	1.9 EFFLORESCENCE
	A. Samples of veneer for exterior walls will be tested for efflorescence per ASTM C67 prior to acceptance of veneer. The samples shall be taken directly from the pallets delivered to the site, at the rate of one sample per 5000 units.
	B. In the event that efflorescence appears after walls are in place, the Architect shall select samples of veneer and mortar taken directly from the wall to be tested for chemical content. If efflorescence producing materials are found in the veneer o...


	PART 2 -  PRODUCTS
	2.1 UNIT MASONRY, GENERAL
	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by requirements in the Contract Documents.
	B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work.
	C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.
	1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction.


	2.2 CONCRETE MASONRY UNITS
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.

	B. Integral Water Repellent: Provide units made with integral water repellent for exposed units and where indicated.
	C. CMUs: ASTM C90.
	1. Masonry for the load-bearing wythe of all load-bearing walls and all exterior walls shall have a masonry compressive strength, f’m, of 2500 psi
	2. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 3750 psi for load-bearing walls, and 1900 psi for all other walls.
	3. Density Classification: Normal weight.


	2.3 CONCRETE LINTELS
	A. Concrete Lintels: ASTM C1623, matching CMUs in color, texture, and density classification; and with reinforcing bars indicated. Provide lintels with net-area compressive strength not less than that of CMUs.

	2.4 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I, gray color.
	B. Hydrated Lime: ASTM C207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Masonry Cement: ASTM C91/C91M, Type S.
	E. Aggregate for Mortar: ASTM C144, Standard masonry type.
	1. White-Mortar Aggregates: Natural white sand or crushed white stone.
	2. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce required mortar color.

	F. Aggregate for Grout: ASTM C404.
	G. Cold-Weather Admixture: Non-chloride, non-corrosive, accelerating admixture complying with ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent from same manufacturer.
	I. Water: Clean and Potable.

	2.5 REINFORCEMENT
	A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60.
	B. Masonry-Joint Reinforcement, General: ASTM A951/A951M.
	1. Interior Walls: Mill- galvanized, carbon steel.
	2. Exterior Walls: Hot-dip galvanized carbon steel.
	3. Wire Size for Side Rods: 9 gauge (0.148-inch) diameter.
	4. Wire Size for Cross Rods: 9 gauge (0.148-inch) diameter.
	5. Spacing of Cross Rods: Not more than 16 inches o.c.
	6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.


	2.6 TIES AND ANCHORS
	A. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated:
	1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, Class B-2 coating.
	2. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, with ASTM A153/A153M, Class B coating.
	3. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

	B. Partition Top Anchors: 0.105-inch- thick metal plate with a 3/8-inch- diameter metal rod 6 inches long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube. Fabricate from steel, hot-dip galvan...
	C. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches long, with ends turned up 2 inches or with cross pins unless otherwise indicated.
	1. Corrosion Protection: Unless otherwise required, protect joint reinforcement, ties and anchors from corrosion by galvanizing in conformance with Sections 1.13.4.3 of ACI 530/ASCE 5/TMS 402 and Section 2.4 F of ACI 530.1/ASCE 6/TMS 602.
	2.7 FLASHING

	A. Flexible Flashing: Use one of the following unless otherwise indicated:
	1. Copper-Laminated Flashing: 5-oz./sq. ft. copper sheet bonded between two layers of glass-fiber cloth. Use only where flashing is fully concealed in masonry.
	2. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to produce an overall thickness of not less than 0.030 inch.


	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	A. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15 asphalt felt).
	B. Drilled in Concrete Anchors (DCA’s) for grouted masonry. Provide stainless steel or galvanized to G185 coating per ASTM A153 for DCA’s in contact with preservative treated wood.
	C. Drilled in Concrete Anchors (DCA’s) for hollow masonry. Provide stainless steel or galvanized to G185 coating per ASTM A153 for DCA’s in contact with preservative treated wood.
	D. Control Joints: Form with preformed rubber or PVC joint devices.

	2.9 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or masonry cement mortar unless otherwise indicated.
	3. For exterior masonry, use portland cement-lime or masonry cement mortar.
	4. For reinforced masonry, use portland cement-lime or masonry cement mortar.
	5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For masonry below grade or in contact with earth, use Type S.
	2. For reinforced masonry, use Type S.
	3. 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 N.
	4. For interior nonload-bearing partitions, Type O may be used instead of Type N.

	D. 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 with the following units:
	a. Face Brick


	E. Grout for Unit Masonry: Comply with ASTM C476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi.
	3. Provide grout with a slump of 8 to 10 inches as measured according to ASTM C143/C143M.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...

	3.2 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation, do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 10 feet, or 1/2-inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.
	3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.
	5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.
	2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 1/4 inch.
	3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.


	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.
	C. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	E. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.
	F. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. Bed face shells in mortar and make head joints of depth equal to bed joints.
	2. Bed webs in mortar in all courses of piers, columns, and pilasters.
	3. Bed webs in mortar in grouted masonry, including starting course on footings.
	4. Fully bed entire units, including areas under cells, at starting course on footings where cells are not grouted.

	B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

	3.5 MASONRY-JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.
	2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
	3. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.

	3.6 FLASHING
	A. General: Install embedded flashing at ledges and other obstructions to downward flow of water in wall where indicated.
	B. Install flashing as follows unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar. Before covering with mortar, seal...
	2. At lintels, extend flashing a minimum of 8 inches into masonry at each end. At heads and sills, extend flashing 8 inches at ends and turn up not less than 2 inches to form end dams.
	3. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of metal drip edge.
	4. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of metal flashing termination.

	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts ...
	3.7 WEEPS
	A. Provide weep holes at 24” on center horizontally above through-wall flashing and at bottom of walls.
	B. Weep holes and cavity vents shall consist of un-mortared, open head joints with honeycomb type inserts.
	C. The weep hole shall extend through the lowest bed joint to the top side of the through-wall flashing.
	D. Provide cavity vents at the top of each cavity space at 48” on center horizontally.

	3.8 REINFORCED UNIT MASONRY
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and that of other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches.


	3.9 FIELD QUALITY CONTROL
	A. Reference structural drawings for additional Special Inspection requirements as designated per Chapter 17 of the Michigan Building Code.
	B. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to...
	C. Inspections: Special inspections according to Level C in TMS 402/ACI 530/ASCE 5.
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations of reinforcement.
	3. Place grout only after inspectors have verified proportions of site-prepared grout.

	D. Testing Prior to Construction: One set of tests.
	E. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
	F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for compressive strength.
	G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C780.
	H. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test mortar for compressive strength.
	I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.
	J. Prism Test: For each type of construction provided, according to ASTM C1314 at 28 days.

	3.10 REPAIRING, POINTING, AND CLEANING
	A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.
	2. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.




	055000 METAL FABRICATIONS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Miscellaneous steel framing and supports.

	B. Products furnished, but not installed, under this Section include the following:
	1. Section 033000-Cast-in-Place Concrete: Placement of metal fabrications in concrete.
	2. Section 042200-Concrete Unit Masonry: Placement of metal fabrications in masonry.
	3. Loose steel lintels.
	4. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	5. Steel weld plates and angles for casting into concrete.
	1.2 REFERENCES
	A. ASTM A36-Structural Steel.
	B. ASTM A53-Hot-Dipped, Zinc-Coated Welded and Seamless Steel Pipe.
	C. ASTM 123-Zinc (Hot-Galvanized) Coatings on Products Fabricated from Rolled, Pressed and Forged Steel Shapes, Plates, Bars, and Strip.
	D. ASTM A153-Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	E. ASTM 307-Carbon Steel Externally Threaded Standard Fasteners.
	F. ASTM 325-High Strength Bolts for Structural Steel Joints.
	G. ASTM A386-Zinc Coating (Hot-Dip) on Assembled Steel Products.
	H. ASTM A500-Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Round and Shapes.
	I. ASTM A992-Standard Specification for Structural Steel Shapes.
	J. AWS A2.0-Standard Welding Code.
	K. AWS D1.1-Structural Welding Code.
	L. SSPC-Steel Structures Painting Council.


	1.3 ACTION SUBMITTALS
	A. Submit under provisions of Division 1.
	B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items.
	C. Indicate Welded connections using standard AWS A2.0 welding symbols. Indicate weld lengths.
	D. Delegated-Design Submittal: For ladders, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1.4 QUALIFICATIONS
	A. Welder’s Certificates: Submit under provisions of Division 1, certifying welders employed on the Work, verifying AWS qualification within the previous 12 months.
	1.5 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on the Drawings.


	PART 2 -  PRODUCTS
	2.1 METALS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Structural Steel Wide Flange (“W”) Shapes: ASTM A992
	C. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	D. Stainless Steel Bars and Shapes: ASTM A276/A276M.
	E. Hollow Structural Sections (“HSS”):
	1. All square and rectangular sections, and round sections with a wall thickness of 5/8” or less: ASMT A500, Grade B.
	2. Round Sections with wall thickness greater than 5/8”: ASTM A53, Grade B.
	F. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with ASTM A36/A36M or ASTM A283/A283M, Grade C or D.
	G. Rolled-Stainless Steel Floor Plate: ASTM A793.
	H. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing Grade B.
	I. Steel Pipe: ASTM A53/A53M, Standard Weight (Grade B, Schedule 40) unless otherwise indicated.
	J. All other structural steel shapes, plates, and rods: ASTM A36.
	K. Welding Materials: AWS D1.1; type required for materials being welded.
	L. Bolts, Nuts, and Washers: ASTM A325 or A307 galvanized to ASTM 153 for galvanized components.

	2.2 MISCELLANEOUS MATERIALS
	A. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	B. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and compatible with topcoat.
	C. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
	D. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	E. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

	2.3 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly ...
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a small uniform radius unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Flush countersunk screws or bolts; unobtrusively located; consistent with design of component, except where specifically noted other...
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.

	2.4 GENERAL FINISH REQUIREMENTS
	A. Finish metal fabrications after assembly.
	B. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
	C. Prime paint items with one coat.

	2.5 STEEL AND IRON FINISHES
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron hardware and with ASTM A123/A123M for other steel and iron products.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
	2. Galvanize in accordance with ASTM 123, structural steel members. Provide minmum 1.25 oz/sq. foot galvanized coating.

	B. Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	C. Preparation for Shop Priming: Prepare surfaces to comply with SSPC 15, Type 1.
	D. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.
	B. Beginning of installation means erector accepts existing conditions.

	3.2 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rac...
	B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units t...
	C. Field Welding: Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through b...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

	3.3 ERECTION TOLERANCES
	A. Maximum variation from Plumb: 1/4” per story, non-cumulative.
	B. Maximum Offset from true Alignment 1/4”.

	3.4 REPAIRS
	A. Touchup Painting:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.
	3.5 SCHEDULE
	A. The Schedule is a list of principal items only. Refer to Drawing details for items not specifically scheduled.
	B. Guard rails: As detailed, prime paint finish.
	C. Bollards: Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
	D. Lintels: As detailed, prime paint finish.
	E. Door frames for Overhead Door openings and Wall openings: Channel and Angle sections, galvanized finish.



	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 Includes:
	1. Rooftop bases and support curbs.
	2. Wood blocking, cants, and nailers.
	3. Wood furring.
	4. 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 size or greater but less than 5 inches nominal size in least dimension.
	C. Exposed Framing: Framing not concealed by other construction.
	D. OSB: Oriented strand board.
	E. Timber: Lumber of 5 inches nominal size or greater in least dimension.

	1.4 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 ind...
	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.

	B. Fastener Patterns: Full-size templates for fasteners in exposed framing.
	C. 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.

	1.5 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 coveri...


	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 ...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber indicated to receive a stained or natural finish, omit grade stamp and provide certificates of grade compliance issued by grading agency.
	3. Dress lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber: 15 percent for 2-inch nominal thickness or less; 19 percent for more than 2-inch nominal thickness 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 per...


	2.2 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 ...
	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...
	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 an...
	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.

	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.


	2.3 DIMENSION LUMBER FRAMING
	A. Joists, Rafters, and Other Framing Not Listed Above: Construction or No. 2 grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Douglas fir-larch; WCLIB or WWPA.


	B. Joists, Rafters, and Other Framing Not Listed Above: Any species of machine stress-rated dimension lumber with a grade of not less than 2400f-2.0E.
	C. Joists, Rafters, and Other Framing Not Listed Above: Any species and grade with a modulus of elasticity of at least 900,000 psi and an extreme fiber stress in bending of at least 600 psi for 2-inch nominal thickness and 12-inch nominal width for si...
	D. Exposed Framing Indicated to Receive a Stained or Natural Finish: Hand-select material for uniformity of appearance and freedom from characteristics, on exposed surfaces and edges, that would impair finish appearance, including decay, honeycomb, kn...
	1. Species and Grade: As indicated above for load-bearing construction of same type.


	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. Rooftop equipment bases and support curbs.
	3. Cants.

	B. Dimension Lumber Items: Construction or No. 2 grade lumber of any species.
	C. Concealed Boards: 19 percent maximum moisture content and any of the following species and grades:
	1. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or WWPA.

	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.

	2.7 METAL FRAMING ANCHORS
	A. Manufacturers: Subject to compliance with requirements, undefined:
	1. Cleveland Steel Specialty Co.
	2. KC Metals Products, Inc.
	3. Simpson Strong-Tie Co., Inc.
	4. USP Structural Connectors.

	B. Allowable design loads, as published by manufacturer, shall meet or exceed those of products of manufacturers listed. Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by co...
	C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, G60 coating designation. Use for interior locations unless otherwise indicated.
	D. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick...
	E. Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide nailing flanges at least 85 percent of joist depth.
	1. Thickness: 0.050 inch.



	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 othe...
	D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels. Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.
	E. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	F. Do not splice structural members between supports unless otherwise indicated.
	G. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 inches o.c.

	H. 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 blo...
	3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq. ft. and to solidly fill space below partitions.
	4. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet o.c.

	I. 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...
	J. 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.

	K. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	L. 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.

	M. 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 fastener...
	N. For exposed work, arrange fasteners in straight rows parallel with edges of members, with fasteners evenly spaced, and with adjacent rows staggered.
	1. Comply with approved fastener patterns where applicable.
	2. Use finishing nails unless otherwise indicated. Countersink nail heads and fill holes with wood filler.
	3. Use common nails unless otherwise indicated. Drive nails snug but do not countersink nail heads.


	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.



	062023 Interior Finish Carpentry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior board paneling.
	2. Finish carpentry items, other than new shop prefabricated manufactured casework.
	3. Hardwood benchtops in all locker rooms

	B. Related Requirements:
	1. Section 061000 "Rough Carpentry" for furring, blocking, and other carpentry work not exposed to view and for framing exposed to view.
	2. Section 099300 "Staining and Transparent Finish” for interior finish carpentry.


	1.3 DEFINITIONS
	A. MDF: Medium-density fiberboard.
	B. MDO: Plywood with a medium-density overlay on the face.
	C. PVC: Polyvinyl chloride.

	1.4 ACTION SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air circulation.
	1. Protect materials from weather by covering with waterproof sheeting, securely anchored.
	2. Provide for air circulation around stacks and under coverings.

	B. Deliver interior finish carpentry materials only when environmental conditions comply with requirements specified for installation areas. If interior finish carpentry materials must be stored in other than installation areas, store only where envir...

	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install interior finish carpentry materials until building is enclosed and weatherproof, wet-work in space is completed and nominally dry, and HVAC system is operating and maintaining temperature and rel...
	B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.
	1. Indications that materials are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that materials are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with applicable rules of any rules-writing agency certified by the American Lumber Standard Committee's (ALSC) Board of Review. Grade lu...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp and provide certificates of grade compliance issued by grading agency.

	C. Softwood Plywood: DOC PS 1.
	D. Hardboard: ANSI A135.4.
	E. MDF: ANSI A208.2, Grade 130.
	F. Particleboard: ANSI A208.1, Grade M-2.
	G. Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2, finished on both faces with thermally fused, melamine-impregnated decorative paper and complying with NEMA LD 3, Grade VGL, for Test Methods 3.3, 3.4, 3.6, 3.8, and ...
	1. Color: Selected from manufacturers standard.


	2.3 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category .
	1. Kiln dry lumber and plywood after treatment to a maximum moisture content of 19 and 18 percent, respectively.
	2. Preservative Chemicals: Acceptable to authorities having jurisdiction.
	3. For exposed items indicated to receive transparent finish, do not use chemical formulations that contain colorants or that bleed through or otherwise adversely affect finishes.
	4. Do not use material that is warped or does not comply with requirements for untreated material.
	5. Mark lumber with treatment-quality mark of an inspection agency approved by the ALSC's Board of Review.
	a. For exposed lumber indicated to receive a stained or natural finish,.

	6. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	a. For exposed plywood indicated to receive a stained or natural finish, mark back of each piece.

	7. Application: Where indicated on Drawings.


	2.4 PANELING AND TRIM
	A. Board Paneling: Interior wood-board paneling complying with MMPA WM 9.
	1. Species: Maple.
	2. Grade: Clear No. 1.
	3. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12 percent or less.
	4. Pattern: to be selected.


	2.5 MISCELLANEOUS MATERIALS
	A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, material, and finish required for application indicated to provide secure attachment, concealed where possible.
	B. Low-Emitting Materials: Adhesives shall comply with 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 En...
	C. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for general carpentry use.
	D. Installation Adhesive for Foam-Plastic Moldings: Product recommended for indicated use by foam-plastic molding manufacturer.
	E. Paneling Adhesive: Comply with paneling manufacturer's written instructions for adhesives.
	F. Multipurpose Construction Adhesive: Formulation, complying with ASTM D 3498, that is recommended for indicated use by adhesive manufacturer.

	2.6 FABRICATION
	A. Back out or kerf backs of the following members, except those with ends exposed in finished work:
	1. Interior standing and running trim, except shoe and crown molds.
	2. Wood-board paneling.

	B. Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges of lumber 1 inch or more in nominal thickness to 1/8-inch radius.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine finish carpentry materials before installation. Reject materials that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of projections and substances detrimental to application.
	B. Before installing interior finish carpentry, condition materials to average prevailing humidity in installation areas for a minimum of 24 hours.

	3.3 INSTALLATION, GENERAL
	A. Do not use materials that are unsound; warped; improperly treated or finished; inadequately seasoned; too small to fabricate with proper jointing arrangements; or with defective surfaces, sizes, or patterns.
	B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.
	1. Use concealed shims where necessary for alignment.
	2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as recommended by manufacturer.
	3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless otherwise indicated.
	4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch maximum offset for reveal installation.
	5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. Provide cutouts for mechanical and electrical items that penetrate interior finish carpentry.


	3.4 PANELING INSTALLATION
	A. Board Paneling: Install according to manufacturer's written instructions.
	1. Arrange in random-width pattern suggested by manufacturer unless boards or planks are of uniform width.
	2. Install in full lengths without end joints.
	3. Stagger end joints in random pattern to uniformly distribute joints on each wall.
	4. Install with uniform end joints with only end-matched (tongue-and-groove) joints within each field of paneling.
	5. Install with uniform end joints. Locate end joints only over furring or blocking.
	6. Select and arrange boards on each wall to minimize noticeable variations in grain character and color between adjacent boards.
	7. Install with uniform tight joints between boards.
	8. Fasten paneling by face nailing, setting nails, and filling over nail heads.
	9. Fasten paneling with trim screws, set below face and filled.
	10. Fasten paneling by blind nailing through tongues.
	11. Fasten paneling with paneling system manufacturer's concealed clips.
	12. Fasten paneling to gypsum wallboard with panel adhesive.


	3.5 ADJUSTING
	A. Replace interior finish carpentry that is damaged or does not comply with requirements.
	1. Interior finish carpentry may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.

	B. Adjust joinery for uniform appearance.

	3.6 CLEANING
	A. Clean interior finish carpentry on exposed and semi-exposed surfaces.
	B. Restore damaged or soiled areas and touch up factory-applied finishes if any.

	3.7 PROTECTION
	A. Protect installed products from damage from weather and other causes during construction.
	B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold damaged.
	1. Indications that materials are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that materials are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.
	1. Maximum Offset from True Alignment with Abutting Materials: 1/32 inch.




	064116 Plastic Laminate Clad Architectural Cabinets
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Plastic-laminate-faced architectural cabinets.
	2. Cabinet hardware and accessories.

	B. Section Excludes:
	1. Wood lab casework in Science Classrooms.

	C. Related Requirements:
	1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging strips required for installing cabinets and concealed within other construction before cabinet installation.
	2. Section 123623.13 "Plastic-Laminate-Clad Countertops."


	1.2 REFERENCES
	A. ANSI A 208.1: Particleboard.
	B. ANSI A 208.2: Medium Density Fiberboard (MDF) For Interior Applications
	C. ASTM C 1036: Standard Specification for Flat Glass.
	D. ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building Materials.
	E. AWI: Architectural Woodwork Institute.
	F. AWS: Architectural Woodwork Standards.
	G. BHMA A156.9: Cabinet Hardware.
	H. BHMA A156.11: Cabinet Locks.
	I. BHMA A156.18: Materials and Finishes.
	J. DOC PS 1: Voluntary Product Standard for Structural Plywood.
	K. HPVA HP-1: American National Standard for Hardwood and Decorative Plywood.
	L. ICC: International Code Council.
	M. ICC-ES: ICC Evaluation Service.
	N. ISO 9001: Quality Management Systems.
	O. NEMA LD 3: High Pressure Decorative Laminates.
	P. WI: Woodwork Institute.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product, including; panel products, high-pressure decorative laminate, and cabinet hardware and accessories.
	B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	2. Show locations and sizes of cutouts and holes for other items installed in architectural plastic-laminate cabinets.

	C. Samples for Verification:
	1. Plastic laminates, 8 by 10 inches for each type, color, pattern, and surface finish.
	2. Exposed cabinet hardware and accessories, one unit for each type and finish.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For fabricator.
	B. Product Certificates: For the following:
	1. Composite wood and agrifiber products.
	2. High-pressure decorative laminate.
	3. Adhesives.

	C. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.
	D. Safety Data Sheets (SDS).

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance. Shop is a certified participant in AWI's Qu...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver cabinets until painting and similar operations that could damage woodwork have been completed in installation areas. If cabinets must be stored in other than installation areas, store only in areas where environmental conditions comp...

	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and relative humidity between 25 and 55 range percent d...
	B. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings. Coordinate fabrication schedule with constr...
	1. Locate concealed framing, blocking, and reinforcements that support cabinets by field measurements before being enclosed, and indicate measurements on Shop Drawings.

	C. Established Dimensions: Where cabinets are indicated to fit to other construction, establish dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and coordinate construction to ensure that actual dimensions corres...

	1.8 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that cabinets can be supported and installed as indicated.


	PART 2 -  PRODUCTS
	2.1 PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of architectural plastic-laminate cabinets indicated for construction, finishes, installation, and other requirements.
	B. Grade: Premium.
	C. Type of Construction: Frameless.
	D. Cabinet, Door, and Drawer Front Interface Style: Flush overlay.
	E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as required by woodwork quality standard.
	Basis-of-Design Product: Subject to compliance with requirements, provide Formica; Decorative Plastic Laminates.

	F. Laminate Cladding for Exposed Surfaces:
	1. Horizontal Surfaces: Grade HGS
	2. Vertical Surfaces: Grade VGS.
	3. Edges: ABS/PVC extruded fabrication.
	4. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels

	G. Materials for Semi-exposed Surfaces:
	1. Surfaces Other Than Drawer Bodies: High-pressure decorative laminate, NEMA LD 3, Grade VGS
	a. Edges of Plastic-Laminate Shelves: ABS/PVC extruded fabrication.
	b. For semi-exposed backs of panels with exposed plastic-laminate surfaces, provide surface of high-pressure decorative laminate, NEMA LD 3, NEMA LD 3, Grade VGL thermoset decorative panels

	2. Drawer Sides and Backs: Solid-hardwood lumber.
	3. Drawer Bottoms: Hardwood plywood.

	H. Dust Panels: 1/4-inch plywood or tempered hardboard above compartments and drawers unless located directly under tops.
	I. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws from interior of body.
	1. Join subfronts, backs, and sides with glued dovetail joints.

	J. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of exposed laminate surfaces refer to the contract document drawings.

	2.2 WOOD MATERIALS
	A. Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.
	1. Wood Moisture Content: 5 to 10 percent.

	B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.
	C. Bottoms, tops, and ends of cabinets (and all structural components) shall be ¾” thick. Fixed interior components such as fixed shelves, dividers, and cubicle components shall be ¾” thick and attached with concealed interlocking mechanical fasteners...
	1. Drawer boxes shall be constructed with a ½” thick core, plywood non-racking.
	2. Doors shall be constructed with a ¾” thick core, plywood non-racking.
	3. Shelves under 36” shall be constructed with a ¾” thick core, plywood non-racking. Shelves 36” and over shall be constructed with a 1” thick core, plywood non-racking. Shelves in special use cabinets shall be 1” unless noted otherwise in drawings.
	D. Sink cabinets with a split removable back panel shall have a formed metal front brace and steel corner gussets shall be utilized to support and securely fasten top in all four corners. Front brace shall be powder coated black.
	E. All wall cabinet exterior bottoms shall match cabinet sides.

	2.3 CABINET HARDWARE AND ACCESSORIES
	A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Butt Hinges: 2-3/4-inch , five-knuckle steel hinges made from 0.095-inch- thick metal, and as follows:
	1. Semi-concealed Hinges for Overlay Doors: BHMA A156.9, B01521.

	C. Wire Pulls: Back mounted, solid metal 4 inches long, 5/16 inch in diameter.
	D. Catches:
	1. Magnetic Catch, (not used with self-closing hinges) shall have: white plastic housing with two 32mm spaced, elongated holes for screw-attachment
	2. Chain Pulls shall be zinc plated, spring loaded door catch used to hold door securely shut.
	3. Chain Stops shall be zinc plated, looped chain used to limit door swing as specified, mounting plate at each end of chain shall use (4) #7 x 5/8" screws to secure to cabinet door and end panel. They shall be on cabinets at adjoining walls and where...
	4. Elbow Catch shall be chrome plated, spring loaded, used to hold non-locking door securely shut.
	5. Roller Catch, (not used with self-closing hinges) shall have: heavy-duty, springloaded roller, with molded plastic bumper mounted at door top to keep door securely shut.
	6. Catches shall be: Magnetic at Base and Wall, 1 Roller at Tall.
	E. Tote Tray shall be white, high impact resistant polystyrene, with label holder permanently attached to face of tray. Supported by individual polycarbonate channels mounted to cabinet ends and partitions with two integral 5mm diameter pins and secur...
	1. Countertop Supports: Powder coated, formed metal supports. Must provide attachment points between countertop and wall.
	A. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081.
	B. Shelf Rests: BHMA A156.9, B04013; metal, two-pin type with shelf hold-down clip.
	C. Drawer Slides: BHMA A156.9.
	1. Grade 1 and Grade 2: Side mounted full-extension type; zinc-plated steel with polymer rollers.
	2. Grade 1HD-100 and Grade 1HD-200: Side mounted; type; zinc-plated-steel ball-bearing slides.
	3. For drawers not more than 3 inches high and not more than 24 inches wide, provide Grade 2.
	4. For drawers more than 3 inches high but not more than 6 inches high and not more than 24 inches wide, provide Grade 1HD-100.
	5. For drawers more than 6 inches high or more than 24 inches wide, provide Grade 1HD-100.

	D. Door and Drawer Silencers: BHMA A156.16, L03011.
	E. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Satin Stainless Steel: BHMA 630.

	F. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.
	G. Coat hooks shall be Zinc plated, double prong. Each wardrope cabinet with “closet” side shall have 2 on cabinet back.
	H. Closet rods shall be zinc plated rod, 1” diameter with captice sockets. Each wardrope cabinet with “closet” side shall have 1 closet rod.
	I. Locks (where shown or noted only):
	A. Lock Type: Standard Lock - National: Five disc tumbler cam locks, chrome plated steel faceplate. All locks keyed alike or keyed differently by room and master keyed. Shall permit a minimum of 50 keying options. Lock core is removable permitting own...

	1.2 MISCELLANEOUS MATERIALS
	A. Adhesives: Do not use adhesives that contain urea formaldehyde.
	B. Adhesive for Bonding Plastic Laminate: Unpigmented contact cement.
	1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces.


	1.3 FABRICATION
	A. Fabricate cabinets to dimensions, profiles, and details indicated.
	B. Complete fabrication, including assembly and hardware application, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ampl...
	C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, and similar items. Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cu...


	PART 2 -  EXECUTION
	2.1 PREPARATION
	A. Before installation, condition cabinets to average prevailing humidity conditions in installation areas.
	B. Before installing cabinets, examine shop-fabricated work for completion and complete work as required.

	2.2 INSTALLATION
	A. Grade: Install cabinets to comply with same grade as item to be installed.
	B. Assemble cabinets and complete fabrication at Project site to the extent that it was not completed in the shop.
	C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches.
	D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with countersunk, concealed fasteners and blind nailing. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush wit...
	1. Use filler matching finish of items being installed.

	F. Cabinets: Install without distortion so doors and drawers fit openings properly and are accurately aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered operation. Complete installation of hardware and accesso...
	1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	G. Caulk all cabinets to adjacent wall, color to match. Confirm color selection with Architect.


	2.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork. Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean cabinets on exposed and semiexposed surfaces. Clean decorative plastic laminate surfaces according to manufacturer's written care and maintenance instructions.
	D. Protect completed work from damage for duration of construction period.



	076200_Sheet Metal Flashing and Trim
	PART 1 GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Miscellaneous flashing and trim


	1.2 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Shop Drawings:  Show layouts, profiles, shapes, seams, dimensions, and details for fastening, joining, supporting, and anchoring sheet metal flashing and trim.
	C. Samples:  For each type of sheet metal flashing and trim.

	1.3 QUALITY ASSURANCE
	A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual." Conform to dimensions and profiles shown unless more stringent requirements are indicated.


	PART 2 PRODUCTS
	2.1 SHEET METALS
	A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3004, 3105, or 5005, Temper suitable for forming and structural performance required, but not less than H14, finished as follows:
	1. Termination and Edge Details at roof: Per drawings and in conformance with roofing manufacturer.
	2. Termination at soffit, per exterior finish system manufacturer’s recommendation and in conformance with roofing manufacturer.
	3. Finish: Kynar 500® PVDF prefinished 24 gauge Galvalume steel.
	4. Color: of manufacturers full range of color options


	2.2 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation.
	B. Felt Underlayment:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	1. Slip Sheet:  Rosin-sized paper, minimum 3 lb/100 sq. ft. (0.16 kg/sq. m).

	C. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.
	1. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, gasketed, with hex washer head.
	2. Blind Fasteners:  High-strength aluminum or stainless-steel rivets.

	D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, non-staining tape.

	2.3 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.  Shop fabricate items where...
	B. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	1. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
	2. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-lock seams.  Tin edges to be seamed, form seams, and solder.

	C. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate elastomeric sealant to comply with SMACNA recommendations.
	D. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with sealant concealed within joints.
	E. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal flashing and trim, unless otherwise indicated.
	F. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal, and in thickness not less than that of metal being secured.

	2.4 WALL SHEET METAL FABRICATIONS
	A. Openings Flashing in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to extend beyond wall openings.  Form head and sill flashing with 2-inch- (50-mm-) high end dams.  Fabricate from the following material:
	1. Aluminum:  0.0320 inch thick.



	PART 3  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other misce...
	1. Torch cutting of sheet metal flashing and trim is not permitted.

	B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by fabricator or manufa...
	C. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	D. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	E. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	1. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two fasteners. Bend tabs over fasteners.

	F. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 mm) of corner or intersection.  Where lapped or bayonet-type expans...
	G. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	1. Galvanized or Prepainted, Metallic-Coated Steel:  Use stainless-steel fasteners.
	2. Aluminum:  Use aluminum or stainless-steel fasteners.
	3. Copper:  Use copper, hardware bronze, or stainless-steel fasteners.
	4. Stainless Steel:  Use stainless-steel fasteners.

	H. Seal joints with [elastomeric] [butyl] sealant as required for watertight construction.
	I. 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.

	3.2 WALL FLASHING INSTALLATION
	A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation of wall-opening components such as windows, ...
	B. Openings Flashing in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to extend beyond wall openings.



	078413 Penetration Firestopping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification Section, apply to work specified in this section.

	1.2 DEFINITIONS
	A. Firestopping: Material or combination of materials used to retain integrity of fire-rated construction by maintaining an effective barrier against the spread of flame, smoke, and hot gases through penetrations in fire rated wall and floor assemblies.

	1.3 GENERAL DESCRIPTION OF THE WORK OF THIS SECTION
	A. Only tested firestop systems shall be used in specific locations as follows:
	1. Penetrations for the passage of duct, cable, cable tray, conduit, piping, electrical busways and raceways through fire-rated vertical barriers (walls and partitions), horizontal barriers (floor/ceiling assemblies), and vertical service shaft walls ...
	2. Blank openings through fire-rated vertical barriers (walls and partitions), horizontal barriers (floor/ceiling assemblies), and vertical service shaft walls and partitions.
	3. Openings and penetrations in fire-rated partitions or walls containing fire doors.
	4. Openings around structural members which penetrate floors or walls.

	1.4 RELATED WORK OF OTHER SECTIONS
	A. A. Coordinate work of this section with work of other sections as required to properly execute the work and as necessary to maintain satisfactory progress of the work of other sections, including:
	1. Section 033000 - Cast-In-Place Concrete
	2. Section 042000 - Unit Masonry
	3. Section 092000 - Gypsum Board
	4. Section 220000 - Plumbing
	5. Section 230000 - Heating, Ventilating, and Air Conditioning
	6. Section 260000 - Electrical


	1.5 REFERENCES
	A. Test Requirements: ASTM E 814, "Standard Method of Fire Tests of Through Penetration Fire Stops"
	B. Test Requirements: UL 1479, “Fire Tests of Through-Penetration Firestops”
	C. Underwriters Laboratories (UL) of Northbrook, IL publishes tested systems in their "FIRE RESISTANCE DIRECTORY" that is updated annually.
	1. UL Fire Resistance Directory:
	a. Firestop Devices (XHJI)
	b. Fire Resistance Ratings (BXRH)
	c. Through-Penetration Firestop Systems (XHEZ)
	d. Fill, Voids, or Cavity Material (XHHW)
	e. Forming Materials (XHKU)



	1.6 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics: Provide through-penetration fire stop systems that comply with specified requirements of tested systems.
	B. Firestop System installation must meet requirements of ASTM E 814, UL 1479 or UL 2079 tested assemblies that provide a fire rating equal to that of construction being penetrated.
	C. Proposed firestop materials and methods shall conform to applicable governing codes having local jurisdiction.
	D. Firestop Systems do not reestablish the structural integrity of load bearing partitions/assemblies, or support live loads and traffic. Installer shall consult the structural engineer prior to penetrating any load bearing assembly.
	E. For those firestop applications that exist for which no qualified tested system is available through a manufacturer, an engineering judgment derived from similar qualified tested system designs or other tests will be submitted to local authorities ...

	1.7 SUBMITTALS
	A. Submit Product Data: Manufacturer's specifications and technical data for each material including the composition and limitations, documentation of qualified firestop systems to be used and manufacturer's installation instructions to comply with Se...
	B. Manufacturer's engineering judgment identification number and drawing details when no qualified tested system is available for an application. Engineering judgment must include both project name and contractor’s name who will install firestop syste...
	C. Submit material safety data sheets provided with product delivered to job-site.

	1.8 INSTALLER QUALIFICATIONS
	A. Engage an experienced Installer who is certified, licensed, or otherwise qualified by the firestopping manufacturer as having been provided the necessary training to install manufacturer’s products per specified requirements. A supplier’s willingne...
	B. Installation Responsibility: assign installation of through-penetration fire stop systems and fire-resistive joint systems in Project to a single sole source firestop specialty contractor.
	C. The work is to be installed by a contractor with at least one of the following qualifications:
	1. FM 4991 Approved Contractor
	2. UL Approved Contractor

	D. Firm with not less than 3 years’ experience with fire stop installation.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials undamaged in manufacturer's clearly labeled, unopened containers, identified with brand, type, and UL label where applicable.
	B. Coordinate delivery of materials with scheduled installation date to allow minimum storage time at job-site.
	C. Store materials under cover and protect from weather and damage in compliance with manufacturer's requirements, including temperature restrictions.
	D. Comply with recommended procedures, precautions or remedies described in material safety data sheets as applicable.
	E. Do not use damaged or expired materials.

	1.10 PROJECT CONDITIONS
	A. Do not use materials that contain flammable solvents.
	B. Schedule installation of firestopping after completion of penetrating item installation but prior to covering or concealing of openings.
	C. Verify existing conditions and substrates before starting work. Correct unsatisfactory conditions before proceeding.
	D. Weather conditions: Do not proceed with installation of firestop materials when temperatures exceed the manufacturer's recommended limitations for installation printed on product label and product data sheet.
	E. During installation, provide masking and drop cloths to prevent firestopping materials from contaminating any adjacent surfaces.


	PART 2 -  PRODUCTS
	2.1 FIRESTOPPING - GENERAL
	A. Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by the firestopping m...
	B. Provide components for each firestopping system that are needed to install fill material. Use only components specified by the firestopping manufacturer and approved by the qualified testing agency for the designated fire-resistance-rated systems.
	C. Penetrations in Fire Resistance Rated Walls: Provide firestopping with ratings determined in accordance with UL 1479 or ASTM E 814.
	D. F-Rating: Not less than the fire-resistance rating of the wall construction being penetrated.
	E. Penetrations in Horizontal Assemblies: Provide firestopping with ratings determined in accordance with UL 1479 or ASTM E 814.
	F. F-Rating: Minimum of 1-hour rating, but not less than the fire-resistance rating of the floor construction being penetrated.
	G. T-Rating: when penetrant is located outside of a wall cavity, minimum of 1-hour rating, but not less than the fire-resistance rating of the floor construction being penetrated.
	H. W-Rating: Class 1 rating in accordance with water leakage test per UL 1479.
	I. Penetrations in Smoke Barriers: Provide firestopping with ratings determined in accordance with UL 1479 or ASTM E 814.
	J. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at both ambient and elevated temperatures.
	K. Mold Resistance: Provide penetration firestoppping with mold and mildew resistance rating of 0 as determined by ASTM G21.
	L. Firestopping Materials are either “cast-in-place” (integral with concrete placement) or “post installed.” Provide cast-in-place firestop devices prior to concrete placement.

	2.2 ACCEPTABLE MANUFACTURERS
	A. A. Subject to compliance with through penetration firestop systems (XHEZ) listed in Volume II of the UL Fire Resistance Directory, provide products of the following manufacturer as identified below:
	1. Hilti, Inc., Tulsa, Oklahoma
	2. 3M Products
	3. Tremco Sealants


	2.3 MATERIALS
	A. Use only firestop products that have been UL 1479 or ASTM E 814 tested for specific fire-rated construction conditions conforming to construction assembly type, penetrating item type, annular space requirements, and fire-rating involved for each se...
	B. Pre-installed firestop devices for use with noncombustible and combustible pipes (closed and open systems), conduit, and/or cable bundles penetrating concrete floors and/or gypsum walls, the following products (basis of design) are acceptable:
	1. Hilti Cast-In Place Firestop Device (CP 680-P)
	2. Add Aerator Adaptor when used in conjunction with aerator system.
	3. Hilti Tub Box Kit (CP 681) for use with tub installations.
	4. Hilti Cast-In Place Firestop Device (CP 680-M) for use with noncombustible penetrants.
	5. Hilti Speed Sleeve (CP 653) for use with cable penetrations.
	6. Hilti Firestop Drop-In Device (CFS-DID) for use with noncombustible and combustible penetrants.
	7. Hilti Firestop Block (CFS-BL)

	C. Sealants, caulking materials, or foams for use with non-combustible items including steel pipe, copper pipe, rigid steel conduit and electrical metallic tubing (EMT), the following products are acceptable:
	1. Hilti Intumescent Firestop Sealant (FS-ONE)
	2. Hilti Self-leveling Firestop Sealant (CP 604)
	3. Hilti Fire Foam (CP 620)
	4. Hilti Flexible Firestop Sealant (CP 606)
	5. Hilti Elastomeric Firestop Sealant (CP 601S)

	D. Sealants or caulking materials for use with sheet metal ducts, the following products are acceptable:
	1. Hilti Elastomeric Firestop Sealant (CP 601S)
	2. Hilti Flexible Firestop Sealant (CP 606)
	3. Hilti Intumescent Firestop Sealant (FS-ONE)

	E. Intumescent sealants, caulking materials for use with combustible items (penetrants consumed by high heat and flame) including insulated metal pipe, PVC jacketed, flexible cable or cable bundles and plastic pipe, the following products are acceptable:
	1. Hilti Intumescent Firestop Sealant (FS-ONE)

	F. Foams, intumescent sealants, or caulking materials for use with flexible cable or cable bundles, the following products are acceptable:
	1. Hilti Intumescent Firestop Sealant (FS-ONE)

	G. Hilti Fire Foam (CP 620)
	1. Hilti Elastomeric Firestop Sealant (CP 601S)
	2. Hilti Flexible Firestop Sealant (CP 606)

	H. Non-curing, re-penetrable, intumescent putty or foam materials for use with flexible cable or cable bundles, the following products are acceptable:
	1. Hilti Firestop Putty Stick (CP 618)
	2. Hilti Firestop Plug (CFS-PL)

	I. Wall opening protective materials for use with U.L. listed metallic and specified nonmetallic outlet boxes, the following products are acceptable:
	1. Hilti Firestop Putty Pad (CP 617)
	2. Hilti Firestop Box Insert

	J. Firestop collar or wrap devices attached to assembly around combustible plastic pipe (closed and open piping systems), the following products are acceptable:
	1. Hilti Firestop Collar (CP 643N)
	2. Hilti Firestop Collar (CP 644)
	3. Hilti Wrap Strips (CP 648E/648S)

	K. J. Materials used for large openings and complex penetrations made to accommodate cable trays and bundles, multiple steel and copper pipes, electrical busways in raceways, the following products are acceptable:
	1. Hilti Firestop Mortar (CP 637)
	2. Hilti Firestop Block (CFS-BL)
	3. Hilti Fire Foam (CP 620)
	4. Hilti Firestop Board (CP 675T)

	L.  Non curing, re-penetrable materials used for large openings and complex penetrations made to accommodate cable trays and bundles, multiple steel and copper pipes, electrical busways in raceways, the following products are acceptable:
	1. Hilti Firestop Block (CFS-BL)
	2. Hilti Firestop Board (CP 675T)

	M. Re-penetrable, round cable management devices for use with new or existing cable bundles penetrating gypsum or masonry walls, the following products are acceptable:
	1. Hilti Speed Sleeve (CP 653) with integrated smoke seal fabric membrane.
	2. Hilti Firestop Sleeve (CFS-SL SK)
	3. Hilti Retrofit Sleeve (CFS-SL RK) for use with existing cable bundles.
	4. Hilti Gangplate (CFS-SL GP) for use with multiple cable management devices.
	5. Hilti Gangplate Cap (CFS-SL GP CAP) for use at blank openings in gangplate for future penetrations.

	N. For blank openings made in fire-rated wall or floor assemblies, where future penetration of pipes, conduits, or cables is expected, the following products are acceptable:
	1. Hilti Firestop Block (CFS-BL)
	2. Hilti Firestop Plug (CFS-PL)

	O. Provide a firestop system with a "F" Rating as determined by UL 1479 or ASTM E 814 which is equal to the time rating of construction being penetrated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Verification of Conditions: Examine areas and conditions under which work is to be performed and identify conditions detrimental to proper or timely completion.
	1. Verify penetrations are properly sized and in suitable condition for application of materials.
	2. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, rust, laitance, release agents, water repellents, and any other substances that may affect proper adhesion.
	3. Provide masking and temporary covering to prevent soiling of adjacent surfaces by firestopping materials.
	4. Comply with manufacturer's recommendations for temperature and humidity conditions before, during and after installation of firestopping.
	5. Do not proceed until unsatisfactory conditions have been corrected.


	3.2 COORDINATION
	A. Coordinate construction of openings, penetrations and construction joints to ensure that the fire stop systems are installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration fire stop systems. Coordinate construction and sizing of joints to ensure that fire-resistive joint systems are installed according to sp...
	C. Coordinate fire stopping with other trades so that obstructions are not placed in the way prior to the installation of the fire stop systems.
	D. Do not cover up through-penetration fire stop and joint system installations that will become concealed behind other construction until each installation has been examined by the building inspector..

	3.3 INSTALLATION
	A. Regulatory Requirements: Install firestop materials in accordance with UL Fire Resistance Directory.
	B. Manufacturer's Instructions: Comply with manufacturer's instructions for installation of through-penetration materials.
	1. Seal all holes or voids made by penetrations to ensure an air and water resistant seal.
	2. Consult with mechanical engineer, project manager, and damper manufacturer prior to installation of UL firestop systems that might hamper the performance of fire dampers as it pertains to duct work.
	3. Protect materials from damage on surfaces subjected to traffic.


	3.4 FIELD QUALITY CONTROL
	A. Examine sealed penetration areas to ensure proper installation before concealing or enclosing areas.

	3.5 Keep areas of work accessible until inspection by applicable code authorities.
	A. Perform under this section patching and repairing of firestopping caused by cutting or penetrating of existing firestop systems already installed by other trades.
	B. Manufacturer’s Field Services: During Installation, provide periodic destructive testing inspections to assure proper installation/application. After installation is complete, submit findings in writing indicating whether or not the installation of...

	3.6 ADJUSTING AND CLEANING
	A. Remove equipment, materials and debris, leaving area in undamaged, clean condition.
	B. Clean all surfaces adjacent to sealed holes and joints to be free of excess firestop materials and soiling as work progresses.

	3.7 LABOR USE TO INSTALL FIRESTOP SYSTEMS
	A. To ensure complete harmony on the project site, the installation of each scope of work is to be performed jurisdictionally correct per existing trade agreements.



	078416 Through Penetration Firestop
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This section includes through-penetration firestop systems for penetrations through the following fire-resistance rated assemblies, including both blank openings and openings containing penetrating items:
	1. Walls and partitions.
	2. Smoke barriers.


	1.2 PERFORMANCE CRITERIA
	A. Fire Test Requirements
	1. Underwriters Laboratories, Inc. (UL):
	a. ANSI/ UL1479, “Fire Tests of Through Penetration Firestops”.
	b. ANSI/ UL263, “Fire Tests of Building Construction and Materials”.
	c. ANSI/ UL723, “Surface Burning Characteristics of Building Materials”.

	2. American Society of Testing and Materials (ASTM):
	a. ASTM E-814, “Fire Tests of Penetration Fire Stops”.
	b. ASTM E-119, “Fire Tests of Building Construction and Materials”.
	c. ASTM E-84, “Surface Burning Characteristics of BuildingMaterials”.
	d. ASTM E2174, “Standard Practice for On Site Inspection of Installed Fire Stops”.



	1.3 REFERENCES
	1. Underwriters Laboratories (UL) of Northbrook, IL “Fire Resistance Directory”.
	a. Through Penetration Firestop Systems (XHEZ)
	b. Fill, Void or Cavity Materials (XHHW)
	c. Firestop Devices (XHJI)
	d. Forming Materials (XHKU)
	e. Wall Opening Protective Materials (CLIV)

	2. 2015 Michigan Building Code
	3. National Fire Protection Association (NFPA) of Quincy, MA “NFPA 101: Life Safety Code”.
	4. National Fire Protection Association (NFPA) of Quincy, MA “NFPA 70: National Electrical Code”.
	5. Factory Mutual Approvals (FM) of Norwood, MA “FM 4991: Standard for Approval of Firestop Contractors”.
	6. Underwriters Laboratories (UL) of Northbrook, IL “UL Qualified Firestop Contractor Program”

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide products that upon curing do not re-emulsify, dissolve, leach, breakdown, or otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, ponding water or other forms of moisture characteristic during and after con...
	B. Maintenance free such that no action is required to activate the smoke and fire sealing mechanism.

	1.5 SUBMITTALS
	A. Product Data: For each type of through-penetration firestop system product indicated.
	B. System Drawings: Submit documentation from a qualified third-party testing agency that is applicable to each through-penetration firestop system configuration for construction and penetrating items.
	C. Product Certificates: Certificate of conformance signed by manufacturers of through-penetration firestop system products certifying that products comply with requirements.

	1.6 QUALITY ASSURANCE
	A. Provide through-penetration firestop systems that comply with the following requirements and those specified in “Performance Criteria” Article:
	B. Firestopping tests are performed by a qualified, testing and inspection agency.  A qualified testing and inspection agency is UL, or another agency performing testing and follow-up inspection services for firestop systems acceptable to authorities ...
	C. Through-penetration firestop system products bear classification marking of qualified testing and inspection agency.

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Deliver through-penetration firestop system products to Project site in original, unopened containers or packages with intact and legible manufacturer’s labels identifying product and manufacturer, date of manufacture; lot number; shelf life, if ap...
	B. Store and handle materials for through-penetration firestop systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants or other causes.

	1.8 PROJECT CONDITIONS
	A. Do not install through-penetration firestop systems when ambient or substrate temperatures are outside limitations recommended by manufacturer.
	B. Do not use materials that contain flammable solvents.

	1.9 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes or cut openings to accommodate through-penetration firestop systems.
	C. Schedule installation of firestopping after completion of penetrating item installation but prior to covering or concealing of openings.


	PART 2 - PRODUCTS
	2.1 FIRESTOPPING, GENERAL
	A. Provide through-penetration firestop systems that are compatible with one another, with the substrates forming openings, and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and application, as d...
	B. Provide components for each through-penetration firestop system that are needed to install fill materials.  Use only components specified by the firestopping manufacturer and approved by the qualified testing agency for the designated fire-resistan...

	2.2 ACCEPTABLE MANUFACTURERS
	A. Acceptable Manufacturer: Specified Technologies Inc., 210 Evans Way, Somerville, NJ 08876.  Tel: (800) 992-1180, Fax: (908) 526-9623, Email: specseal@stifirestop.com, Website: www.stifirestop.com.

	2.3 MATERIALS
	A. General: Use only firestopping products that have been tested for specific fire-resistance-rated construction conditions conforming to construction assembly type, penetrating item type or joint opening width and movement capabilities, annular space...
	B. Firestop Devices: Factory-assembled steel collars lined with intumescent material capable of expanding a minimum 30 times sized to fit specific outside diameter of penetrating item, the following products are acceptable:
	1. Specified Technologies, Inc. (STI) SpecSeal Series SSC Firestop Collars
	2. Specified Technologies, Inc. (STI) SpecSeal Series LCC Firestop Collars



	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Examination of Conditions: Examine areas and conditions under which work is to be performed and identify conditions detrimental to proper or timely completion.
	B. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, scale, laitance, rust, release agents, water repellents, and any other substances that may inhibit optimum adhesion.
	C. Provide masking and temporary covering to prevent soiling of adjacent surfaces by firestopping materials.
	D. Do not proceed until unsatisfactory conditions have been corrected.

	3.2 FIELD QUALITY CONTROL
	A. Inspections: Owner shall engage a qualified independent inspection agency to inspect through-penetration firestop systems in accordance with ASTM E2174, “Standard Practice for On Site Inspection of Installed Fire Stops”.
	B. Keep areas of work accessible until inspection by authorities having jurisdiction.
	C. Where deficiencies are found, repair or replace through-penetration firestop systems so they comply with requirements.

	3.3 ADJUSTING AND CLEANING
	A. Remove equipment, materials and debris, leaving area in undamaged, clean condition.
	B. Clean all surfaces adjacent to sealed openings to be free of excess through-penetration firestop system materials and soiling as work progresses.



	079200 Joint Sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Non-staining silicone joint sealants.
	3. Mildew-resistant joint sealants.
	4. Butyl joint sealants.
	5. Latex joint sealants.


	1.3 SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	D. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and witnessed by a qualified testing agency.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.
	B. Product Testing: Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing indicated.

	C. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section. Use materials and installation methods specified in this Section.

	1.5 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Five years from date of Substantial Completion.

	B. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Silicone, S, NS, 100/50, T, NT: Single-component, non-sag, plus 100 percent and minus 50 percent movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 100/50, Uses T and NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. May National Associates, Inc.; a subsidiary of Sika Corporation.
	c. Pecora Corporation.
	d. Sika Corporation; Joint Sealants.


	B. Silicone, S, NS, 50, T, NT: Single-component, non-sag, plus 50 percent and minus 50 percent movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Uses T and NT.
	1. Manufacturers: Subject to compliance with requirements, undefined:
	a. Dow Corning Corporation.
	b. Soudal USA.


	C. Silicone, S, NS, 25, T, NT: Single-component, non-sag, plus 25 percent and minus 25 percent movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Uses T and NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. May National Associates, Inc.; a subsidiary of Sika Corporation.
	b. Pecora Corporation.
	c. Sika Corporation; Joint Sealants.



	2.3 NONSTAINING SILICONE JOINT SEALANTS
	A. Non-staining Joint Sealants: No staining of substrates when tested according to ASTM C 1248.
	B. Silicone, Non-staining, S, NS, 50, NT: Non-staining, single-component, non-sag, plus 50 percent and minus 50 percent movement capability, non-traffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. GE Construction Sealants; Momentive Performance Materials Inc.
	c. May National Associates, Inc.; a subsidiary of Sika Corporation.
	d. Pecora Corporation.
	e. Sika Corporation; Joint Sealants.
	f. Tremco Incorporated.


	C. Silicone, Non-staining, S, NS, 100/50, T, NT: Non-staining, single-component, non-sag, plus 100 percent and minus 50 percent movement capability, traffic- and non-traffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Cla...
	1. Manufacturers: Subject to compliance with requirements, undefined:
	a. Dow Corning Corporation.



	2.4 MILDEW-RESISTANT JOINT SEALANTS
	A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide to prevent mold and mildew growth.
	B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, non-sag, plus 25 percent and minus 25 percent movement capability, non-traffic-use, acid-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. GE Construction Sealants; Momentive Performance Materials Inc.
	c. May National Associates, Inc.; a subsidiary of Sika Corporation.
	d. Pecora Corporation.
	e. Tremco Incorporated.


	C. STPE, Mildew Resistant, S, NS, 50, NT: Mildew-resistant, single-component, non-sag, plus 50 percent and minus 50 percent movement capability, non-traffic-use, silyl-terminated polyether joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT.
	1. Manufacturers: Subject to compliance with requirements, undefined:
	a. BASF Corporation.



	2.5 BUTYL JOINT SEALANTS
	A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311.
	1. Manufacturers: Subject to compliance with requirements, undefined:
	a. Bostik, Inc.
	b. Pecora Corporation.



	2.6 LATEX JOINT SEALANTS
	A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. May National Associates, Inc.; a subsidiary of Sika Corporation.
	b. Pecora Corporation.
	c. Sherwin-Williams Company (The).
	d. Tremco Incorporated.



	2.7 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Non-staining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Adfast.
	b. Alcot Plastics Ltd.
	c. BASF Corporation.
	d. Construction Foam Products; a division of Nomaco, Inc.


	B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) Type O (open-cell material) Type B (bicellular material with a surface skin) or any of the preceding types, as approved in writing by joint-sealant manufac...
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...


	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 performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Exterior insulation and finish systems.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instruction...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application, and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.
	4. Provide flush joint profile at locations indicated on Drawings according to Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated on Drawings according to Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.



	3.4 FIELD QUALITY CONTROL
	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Control and expansion joints in unit masonry.
	c. Joints between metal panels.
	d. Joints between different materials listed above.
	e. Perimeter joints between materials listed above and frames of doors windows and louvers.
	f. Control and expansion joints in ceilings and other overhead surfaces.

	2. Joint Sealant: Silicone, non-staining, S, NS, 50, NT.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application: Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in tile flooring.

	2. Joint Sealant: Urethane, S, P, 25, T, NT.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Tile control and expansion joints.
	c. Vertical joints on exposed surfaces of unit masonry and concrete.

	2. Joint Sealant: Urethane, S, NS, 25, NT.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces not subject to significant movement.
	1. Joint Locations:
	a. Control joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints between interior wall surfaces and frames of interior doors windows and elevator entrances.

	2. Joint Sealant: Acrylic latex.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.

	2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.




	081113 Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Interior standard steel doors and frames.

	B. Related Requirements:
	1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors.


	1.2 DEFINITIONS
	A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or ANSI/SDI A250.8.

	1.3 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to Proj...
	B. Coordinate requirements for installation of door hardware, electrified door hardware, and access control and security systems.

	1.4 SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings: Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of electrical raceway and preparation for electrified hardware, access control systems, and security systems.
	7. Details of anchorages, joints, field splices, and connections.
	8. Details of accessories.
	9. Details of moldings, removable stops, and glazing.

	C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final door hardware schedule.

	1.5 CLOSEOUT SUBMITTALS
	A. Record Documents: For fire-rated door and frames, list of door numbers and applicable room name and number to which door accesses.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection during transit and Project-site storage. Do not use non-vented plastic.
	1. Provide additional protection to prevent damage to factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of doors and frames, tack welded to jambs and mullions.
	C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on minimum 4-inch- high wood blocking. Provide minimum 1/4-inch space between each stacked frame to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ceco Door; ASSA ABLOY.
	2. Curries Company; ASSA ABLOY.
	3. Mesker Door Inc.
	4. Pioneer Industries.
	5. Republic Doors and Frames.
	6. Steelcraft; an Allegion brand.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated on Drawings, based on testing at positive pr...
	1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed in compliance with NFPA 105.
	2. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that frames comply with standard construction requirements for tested and labeled fire-rated frame assemblies e...
	3. Temperature-Rise Limit: provide frames that have a maximum transmitted temperature end point of not more than 450 deg F above ambient after 30 minutes of standard fire-test exposure.

	B. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 25...

	2.3 INTERIOR STANDARD STEEL FRAMES
	A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At locations indicated in the Door and Frame Schedule.
	1. Frames:
	a. Materials: Uncoated steel sheet, minimum thickness of 0.060 inch (16 ga).
	b. Sidelite Frames: Fabricated from same thickness material as adjacent door frame.
	c. Construction: Full profile welded.

	2. Exposed Finish: Prime.
	3. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches
	c. Face: Uncoated steel sheet, minimum thickness of 0.048 inch (18 ga).
	d. Edge Construction: Model 1, Full Flush
	e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
	f. Core: Manufacturer's standard
	g. Fire-Rated Core: Manufacturer's standard vertical steel stiffener core for fire-rated doors.



	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Type: Anchors of minimum size and type required by applicable frame standard, and suitable for performance level indicated.
	2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 feet.
	3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with expansion shields or inserts, with manufacturer's standard pipe spacer.

	B. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, Class B.


	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
	D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.
	E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E136 for combus...

	2.6 FABRICATION
	A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on which astragal is mounted or as required to comply w...
	B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of metal of same or greater ...
	1. Sidelite Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by welding, or by rigid mechanical anchors.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. Keep holes clear during construction.
	a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

	4. Terminated Stops (Hospital Stops): Terminate stops 6 inches above finish floor with a 45-degree angle cut, and close open end of stop with steel sheet closure. Cover opening in extension of frame with welded-steel filler plate, with welds ground sm...

	C. Hardware Preparation: Factory prepare hollow-metal frames to receive templated mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and ...
	1. Reinforce frames to receive non-templated, mortised, and surface-mounted hardware.
	2. Comply with BHMA A156.115 for preparing hollow-metal frames for hardware.

	D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with mitered hairline joints.
	1. Provide stops and moldings flush with face of door, and with beveled stops unless otherwise indicated.
	2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each glazed lite is capable of being removed independently.
	3. Provide fixed frame moldings on outside of exterior and on secure side of interior frames. Provide loose stops and moldings on inside of hollow-metal frames.
	4. Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.
	5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.


	2.7 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.

	B. Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, complying with ANSI/SDI A250.3.
	1. Color and Gloss: Match Architect's sample.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-applied finishes where spreaders ...
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.2 INSTALLATION
	A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in place. Comply with approved Shop Drawings and with manufacturer's written instructions.
	B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 NAAMM-HMMA 840.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces without damage to completed Work.
	a. Where frames are fabricated in sections, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. Touch-up finishes.
	b. Install frames with removable stops located on secure side of opening.

	2. Fire-Rated Openings: Install frames according to NFPA 80.
	3. Floor Anchors: Secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	4. Solidly pack mineral-fiber insulation inside frames.
	5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout or mortar.
	6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
	a. Squareness: Plus, or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment: Plus, or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist: Plus, or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor..


	8. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified below.
	9. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8
	1) Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	2) Smoke-Control Doors: Install doors according to NFPA 105.

	C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.

	3.3 REPAIR
	A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	C. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory finish according to manufacturer's written instructions.
	D. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.



	081416 Flush Wood Doors
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Five-ply flush wood veneer-faced doors for transparent finish.
	2. Factory finishing flush wood doors.
	3. Factory fitting flush wood doors to frames and factory machining for hardware.

	B. Related Requirements:
	1. Section 088000 "Glazing" for glass view panels in flush wood doors.
	2. Section 099300 "Staining and Transparent Finishing" for field finishing doors.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	1. Door core materials and construction.
	2. Door edge construction
	3. Door face type and characteristics.
	4. Door louvers.
	5. Door trim for openings.
	6. Door frame construction.
	7. Factory-machining criteria.
	8. Factory- finishing specifications.

	B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; construction details not covered in Product Data; and the following:
	1. Door schedule indicating door location, type, size, fire protection rating, and swing.
	2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and glazing thicknesses.
	3. Details of frame for each frame type, including dimensions and profile.
	4. Details of electrical raceway and preparation for electrified hardware, access control systems, and security systems.
	5. Dimensions and locations of blocking for hardware attachment.
	6. Dimensions and locations of mortises and holes for hardware.
	7. Clearances and undercuts.
	8. Requirements for veneer matching.
	9. Doors to be factory finished and application requirements.
	10. Apply AWI Quality Certification Program label to Shop Drawings.

	C. Samples for Initial Selection: For factory-finished doors.

	1.3 CLOSEOUT SUBMITTALS
	A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.
	B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and number to which door accesses.

	1.4 QUALITY ASSURANCE
	A. Manufacturer's Certification: Licensed participant in AWI's Quality Certification Program.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in cardboard cartons, and wrap bundles of doors in plastic sheeting.
	C. Mark each door on bottom rail with opening number used on Shop Drawings.

	1.6 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and weathertight, wet-work in spaces is complete and dry, and HVAC system is operating and maintaining temperature and relative humidity at levels designed for bui...

	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Delamination of veneer.
	b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
	c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch span.

	2. Warranty shall also include installation and finishing that may be required due to repair or replacement of defective doors.
	3. Warranty Period for Solid-Core Interior Doors: Life of installation.
	PART 2 -  PRODUCTS


	2.1 MANUFACTURERS
	A. Source Limitations: Obtain flush wood doors from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated on Drawings, based on testing at posit...
	1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that doors comply with standard construction requirements for tested and labeled fire-rated door assemblies exc...

	B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing in accordance with UL 1784 and installed in compliance with NFPA ...

	2.3 FLUSH WOOD DOORS, GENERAL
	A. Quality Standard: In addition to requirements specified, comply with AWI/AWMAC/WI's "Architectural Woodwork Standards."
	1. The Contract Documents contain requirements that are more stringent than the referenced quality standard. Comply with the Contract Documents in addition to those of the referenced quality standard.


	2.4 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Doors :
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Eggers Industries.
	b. Lambton Doors.
	c. Oshkosh Door Company.
	d. VT Industries Inc.

	2. Performance Grade: ANSI/WDMA I.S. 1A Heavy Duty.
	3. Faces: Single-ply wood veneer not less than 1/50 inch thick.
	a. Species:  Oak species wood, clear plain sliced with pair matched grain, for semi-transparent finish. Stain color to be selected during construction.
	b. Cut: Plain sliced (flat sliced).
	c. Match between Veneer Leaves: Book match.
	d. Assembly of Veneer Leaves on Door Faces: Center-balance match.
	e. Pair and Set Match: Provide for doors hung in same opening or separated only by mullions.
	f. Room Match: Match door faces within each separate room or area of building. Corridor-door faces do not need to match where they are separated by 10 feet or more.
	g. Room Match: Provide door faces of compatible color and grain within each separate room or area of building.
	h. Transom Match:.
	i. Blueprint Match: Where indicated, provide doors with faces produced from same flitches as adjacent wood paneling and arranged to provide blueprint match with wood paneling. Comply with requirements in Section 064216 "Flush Wood Paneling."

	4. Exposed Vertical and Top Edges: Same species as faces or a compatible species - Architectural Woodwork Standards edge Type A.
	a. Fire-Rated Single Doors: Provide edge construction with intumescent seals concealed by outer stile. Comply with specified requirements for exposed vertical edges.
	b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled for applications indicated without formed-steel edges and astragals. Provide stiles with concealed intumescent seals. Comply with specified requirements for expose...
	c. Fire-Rated Pairs of Doors: Provide formed-steel edges and astragals with intumescent seals.
	1) Finish steel edges and astragals with baked enamel.
	2) Finish steel edges and astragals to match door hardware (locksets or exit devices).

	d. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with improved screw-holding capability and split resistance. Comply with specified requirements for exposed edges.
	1) Screw-Holding Capability: 550 lbf in accordance with WDMA T.M. 10.


	5. Core for Non-Fire-Rated Doors:
	a. ANSI A208.1, Grade LD-1 particleboard.
	1) Blocking: Provide wood blocking in particleboard-core doors as needed to eliminate through-bolting hardware.
	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.

	2) Provide doors with glued-wood-stave or WDMA I.S. 10 structural-composite-lumber cores instead of particleboard cores for doors scheduled to receive exit devices in Section 087100 "Door Hardware."

	b. Glued wood stave.
	c. WDMA I.S. 10 structural composite lumber.
	1) Screw Withdrawal, Door Face: 550 lbf.
	2) Screw Withdrawal, Vertical Door Edge: 550 lbf.

	d. Either glued wood stave or WDMA I.S. 10 structural composite lumber.

	6. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on Drawings.
	a. Blocking for Mineral-Core Doors: Provide composite blocking with improved screw-holding capability approved for use in doors of fire-protection ratings indicated on Drawings as needed to eliminate through-bolting hardware.
	1) 5-inch top-rail blocking.
	2) 5-inch bottom-rail blocking, in doors indicated to have protection plates.
	3) 5-inch midrail blocking, in doors indicated to have armor plates.
	4) 4-1/2-by-10-inch lock blocks, in doors indicated to have exit devices.


	7. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to core), with entire unit abrasive planed before veneering.


	2.5 FABRICATION
	A. Transom and Side Panels:
	1. Fabricate matching panels with same construction, exposed surfaces, and finish as specified for associated doors.
	2. Finish bottom edges of transoms and top edges of rabbeted doors same as door stiles.
	3. Fabricate door and transom panels with full-width, solid-lumber, rabbeted, meeting rails.
	4. Provide factory-installed spring bolts for concealed attachment into jambs of metal door frames.

	B. Openings: Factory cut and trim openings through doors.
	1. Light Openings: Trim openings with moldings of material and profile indicated.
	a. All doors with round vision lites shall be painted metal or size indicated in drawings.
	2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with applicable requirements in Section 088000 "Glazing."
	3. Louvers: Factory install louvers in prepared openings.


	2.6 FACTORY FINISHING
	A. Comply with referenced quality standard for factory finishing.
	1. Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	2. Finish faces, all four edges, edges of cutouts, and mortises.
	3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and mortises.

	B. Factory finish doors where indicated in schedules or from manufactured standard selections as factory finished.
	C. Transparent Finish:
	1. ANSI/WDMA I.S. 1A Grade: Premium.
	2. Finish: ANSI/WDMA I.S. 1A TR-6 Catalyzed Polyurethane.
	3. Staining: As selected by Architect from manufacturer's full range.
	4. Effect: Semifilled finish, produced by applying an additional finish coat to partially fill the wood pores.
	5. Sheen: Satin.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames, with Installer present, before hanging doors.
	1. Verify that installed frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.

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

	3.2 INSTALLATION
	A. Hardware: For installation, see Section 087100 "Door Hardware."
	B. Install doors to comply with manufacturer's written instructions and referenced quality standard, and as indicated.
	C. Install frames level, plumb, true, and straight.
	1. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches.
	2. Anchor frames to anchors or blocking built in or directly attached to substrates.
	a. Secure with countersunk, concealed fasteners and blind nailing.
	b. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork.
	1) For factory-finished items, use filler matching finish of items being installed.


	3. Install fire-rated doors and frames in accordance with NFPA 80.
	4. Install smoke- and draft-control doors in accordance with NFPA 105.

	D. Job-Fitted Doors:
	1. Align and fit doors in frames with uniform clearances and bevels as indicated below.
	a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.

	2. Machine doors for hardware.
	3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
	4. Clearances:
	a. Provide 1/8 inch at heads, jambs, and between pairs of doors.
	b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering unless otherwise indicated on Drawings.
	c. Where threshold is shown or scheduled, provide1/4 inch from bottom of door to top of threshold unless otherwise indicated.
	d. Comply with NFPA 80 for fire-rated doors.

	5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges.
	6. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only to extent permitted by labeling agency.

	E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.
	F. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at Project site.

	3.3 ADJUSTING
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors may be repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.



	083113 Access Doors and Frames
	PART 1 -  GENERAL.
	1.1 SUMMARY
	A. Section includes access doors and frames for walls and ceilings.

	1.2 SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, fire ratings, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Product Schedule: For access doors and frames.

	1.3 CLOSEOUT SUBMITTALS
	A. Record Documents: For fire-rated doors, list of applicable room name and number in which access door is located.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, according to NFPA 252 or UL 10B.

	2.2 ACCESS DOORS AND FRAMES
	A. Flush Access Doors with Concealed Flanges :
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Acudor Products, Inc.
	b. Babcock-Davis.
	c. JL Industries, Inc.; a division of the Activar Construction Products Group.
	d. Karp Associates, Inc.
	e. Larsens Manufacturing Company.
	f. MIFAB, Inc.
	g. Milcor; Commercial Products Group of Hart & Cooley, Inc.
	h. Nystrom, Inc.

	2. Description: Face of door flush with frame; with concealed flange for gypsum board installation and concealed hinge.
	3. Locations: Wall and ceiling.
	4. Door Size: Provide door in adequate size and location to access mechanical and plumbing components.
	5. Metallic-Coated Steel Sheet for Door: Nominal 0.064 inch, 16 gage factory primed.
	6. Frame Material: Same material and thickness as door.
	7. Latch and Lock: Cam latch, screwdriver operated with interior release.


	2.3 FIRE-RATED ACCESS DOORS AND FRAMES
	A. Fire-Rated, Flush Access Doors with Concealed Flanges :
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Acudor Products, Inc.
	b. Babcock-Davis.
	c. JL Industries, Inc.; a division of the Activar Construction Products Group.
	d. Karp Associates, Inc.
	e. MIFAB, Inc.
	f. Nystrom, Inc.

	2. Description: Door face flush with frame, uninsulated; with concealed flange for gypsum board installation, self-closing door, and concealed hinge.
	3. Locations: Wall and ceiling.
	4. Door Size: Provide door in adequate size and location to access mechanical and plumbing components.
	5. Fire-Resistance Rating: Not less than that of adjacent construction.
	6. Temperature-Rise Rating: 250 deg F at the end of 30 minutes.
	7. Metallic-Coated Steel Sheet for Door: Nominal 0.040 inch, 20 gage, factory primed.
	8. Frame Material: Same material, thickness, and finish as door.
	9. Latch and Lock: Self-closing, self-latching door hardware, operated by knurled-knob, with interior release.


	2.4 MATERIALS
	A. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed.
	C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with minimum G60 or A60 metallic coating.
	D. Stainless Steel Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304. Remove tool and die marks and stretch lines, or blend into finish.
	E. Stainless Steel Flat Bars: ASTM A666, Type 304. Remove tool and die marks and stretch lines, or blend into finish.
	F. Aluminum Extrusions: ASTM B221, Alloy 6063.
	G. Aluminum Sheet: ASTM B209, alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated.
	H. Frame Anchors: Same material as door face.
	I. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A153/A153M or ASTM F2329.

	2.5 FABRICATION
	A. General: Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish mounting holes, attachment devices and fasteners of type required to secure access doors to types of supports indicated.
	1. For concealed flanges with drywall bead, provide edge trim for gypsum panels securely attached to perimeter of frames.
	2. For concealed flanges with plaster bead for full-bed plaster applications, provide zinc-coated expanded-metal lath and exposed casing bead welded to perimeter of frames.

	D. Recessed Access Doors: Form face of panel to provide recess for application of applied finish. Reinforce panel as required to prevent buckling. Provide access sleeves for each latch operator and install in holes cut through finish.
	1. For recessed doors with plaster infill, provide self-furring expanded-metal lath attached to door panel.

	E. Latch and Lock Hardware:
	1. Quantity: Furnish number of latches and locks required to hold doors tightly closed.
	2. Keys: Furnish two keys per lock and key all locks alike.
	3. Mortise Cylinder Preparation: Where indicated, prepare door panel to accept cylinder specified in Section 087100 "Door Hardware."

	F. Aluminum: After fabrication, apply manufacturer's standard protective coating on aluminum that will come in contact with concrete.

	2.6 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal primer immediately after surface preparation and pretreatment.
	2. Factory Finished: Apply manufacturer's standard baked-enamel or powder-coat finish immediately after cleaning and pretreating, with minimum dry-film thickness of 1 mil for topcoat.
	a. Color: As selected by Architect from full range of industry colors. Typical to match adjacent wall surfaces unless otherwise noted.


	E. Stainless Steel Finishes:
	1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.
	2. Polished Finish: ASTM A480/A480M No. 4 finish. Grind and polish surfaces to produce uniform finish, free of cross scratches.
	a. Run grain of directional finishes with long dimension of each piece.
	b. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter and leave surfaces chemically clean.

	3. Bright, Cold-Rolled, Unpolished Finish: ASTM A480/A480M No. 2B.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.

	3.3 ADJUSTING
	A. Adjust doors and hardware, after installation, for proper operation.



	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 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes aluminum windows for exterior locations.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review, discuss, and coordinate the interrelationship of aluminum windows with other exterior wall components. Include provisions for anchoring, flashing, weeping, sealing perimeters, and protecting finishes.
	3. Review and discuss the sequence of work required to construct a watertight and weathertight exterior building envelope.
	4. Inspect and discuss the condition of substrate and other preparatory work performed by other trades.


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, glazing and fabrication methods, dimensions of individual components and profiles, hardware, and finishes for aluminum windows.

	B. Shop Drawings: For aluminum windows.
	1. Include plans, elevations, sections, hardware, accessories, insect screens, operational clearances, and details of installation, including anchor, flashing, and sealant installation.

	C. Product Schedule: For aluminum windows. Use same designations indicated on Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each type of aluminum window, for tests performed by a qualified testing agency.
	B. Sample Warranties: For manufacturer's warranties.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A manufacturer capable of fabricating aluminum windows that meet or exceed performance requirements indicated and of documenting this performance by test reports and calculations.

	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure to meet performance requirements.
	b. Structural failures including excessive deflection, water leakage, condensation, and air infiltration.
	c. Faulty operation of movable sash and hardware.
	d. Deterioration of materials and finishes beyond normal weathering.
	e. Failure of insulating glass.

	2. Warranty Period:
	a. Window: 10 years from date of Substantial Completion.
	b. Glazing Units: 10 years from date of Substantial Completion.
	c. Aluminum Finish: 10 years from date of Substantial Completion.




	PART 2 -  PRODUCTS
	2.1 WINDOW PERFORMANCE REQUIREMENTS
	A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and minimum standards of performance, materials, components, accessories, and fabrication unless more stringent requirements are indicated.
	1. Window Certification: AAMA certified with label attached to each window.

	B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows:
	1. Minimum Performance Class: CW.

	C. Thermal Transmittance: NFRC 100 maximum whole-window U-factor of 0.33 Btu/sq. ft. x h x deg F .
	D. Condensation-Resistance Factor (CRF): Provide aluminum windows tested for thermal performance according to AAMA 1503, showing a CRF of 62.
	E. Thermal Movements: Provide aluminum windows, including anchorage, that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of c...
	F. Uniform Load Structural Test:
	1. With window sash closed and locked, the unit shall be tested in accordance with ASTM E 330-02 on a test size of 99” x 79”, at a static test pressure difference of 120PSF with the first exterior [positive] pressure applied, and then the interior [ne...
	2. At conclusion of test, there shall be no glass breakage, permanent damage to fasteners, hardware parts, or actuating mechanisms, nor any other damage that would cause the window to be inoperable. Permanent deformation of any frame or sash member sh...
	G. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure tests in accordance with ASTM E1996 for Wind Zone  for protection in compliance with the 2015 Michigan Building Code.
	H. Forced Entry Resistance: The window shall have a level 10 Forced Entry Resistance Rating as per ASTM F588.

	2.2 ALUMINUM WINDOWS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Litex Architectural Window System, L550 Horizontal Sliding Window
	2. EFCO Corporation.
	3. Graham Architectural Products Corporation.
	4. Kawneer North America, an Arconic company.

	B. Types: Provide the following types in locations indicated on Drawings:
	1. Horizontal sliding.
	2. Fixed.

	C. Frames and Sashes: Aluminum extrusions complying with AAMA/WDMA/CSA 101/I.S.2/A440.
	1. Thermally Improved Construction: Fabricate frames, sashes, and muntins with an integral, concealed, low-conductance thermal barrier located between exterior materials and window members exposed on interior side in a manner that eliminates direct me...

	D. Insulating-Glass Units: ASTM E2190. Refer to Section 088000 Glazing.
	E. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight seal.
	F. Hardware, General: Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with adjacent materials; designed to smoothly operate, tig...
	1. Exposed Hardware Color and Finish: As selected by Architect from manufacturer's full range.

	G. Horizontal-Sliding Window Hardware:
	1. Sill Cap/Track: Extruded-aluminum track with natural anodized finish of dimensions and profile indicated; designed to comply with performance requirements indicated and to drain to the exterior.
	2. Locks and Latches: Allow unobstructed movement of the sash across adjacent sash in direction indicated and operated from the inside only.
	3. Roller Assemblies: Low-friction design.

	J. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless otherwise indicated.
	K. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and other components.
	1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For application of hardware, use fasteners that match finish hardware being fastened.


	2.3 ACCESSORIES
	A. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings.
	B. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

	2.4 INSECT SCREENS
	A. General: Fabricate insect screens to integrate with window frame. Provide screen for each operable exterior sash. Screen wickets are not permitted.
	1. Type and Location: Half, outside for sliding sashes.

	B. Aluminum Frames: Manufacturer's standard aluminum alloy complying with SMA 1004 or SMA 1201. Fabricate frames with mitered or coped joints or corner extrusions, concealed fasteners, and removable PVC spline/anchor concealing edge of frame.
	1. Tubular Framing Sections and Cross Braces: Roll formed from aluminum sheet.

	C. Glass-Fiber Mesh Fabric: 18-by-14 or 18-by-16 mesh of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration. Comply with ASTM D3656/D3656M.
	1. Mesh Color: Manufacturer's standard.


	2.5 FABRICATION
	A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling components and anchoring windows.
	B. Glaze aluminum windows in the factory.
	C. Weather strip each operable sash to provide weathertight installation.
	D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior.
	E. Provide water-shed members above side-hinged sashes and similar lines of natural water penetration.
	F. Mullions: Provide mullions and cover plates, matching window units, complete with anchors for support to structure and installation of window units. Allow for erection tolerances and provide for movement of window units due to thermal expansion and...
	G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to greatest extent possible. Disassemble components only as necessary for shipment and installation.

	2.6 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.7 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. (TBD) Standard Anodized Finish – Class I (215-R1) – AAM10C22A41. Thickness shall be a .7 mil and shall conform to AAMA 611.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Verify rough opening dimensions, levelness of sill plate, and operational clearances.
	C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in components to ensure weathertight window installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other components. For installation procedures and requirements not addressed in manufacturer's written instructions, comply with installation require...
	B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction to produce weathertight c...
	C. Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.
	D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.

	3.3 ADJUSTING, CLEANING, AND PROTECTION
	A. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for smooth operation and weathertight closure.
	B. Clean exposed surfaces immediately after installing windows. Avoid damaging protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances. Keep protective films and coverings in place until final cleaning.
	C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
	D. Protect window surfaces from contact with contaminating substances resulting from construction operations. If contaminating substances do contact window surfaces, remove contaminants immediately according to manufacturer's written instructions.



	087100 Door Hardware
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Commercial door hardware for the following:
	a. Swinging doors.
	b. Other doors to the extent indicated.

	2. Cylinders for doors specified in other Sections.
	3. Electrified door hardware.

	B. Related Sections include the following:
	1. Division 08 Section "Aluminum Entrances and Storefronts”

	C. Products furnished, but not installed, under this Section include the following.  Coordinating, purchasing, delivering, and scheduling remain requirements of this Section.
	1. Cylinders for locks specified in other Sections.


	1.3 SUBMITTALS
	A. Product Data:  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  Details of electrified door hardware, indicating the following:
	1. Wiring Diagrams:  Power, signal, and control wiring.  Include the following:
	a. System schematic.
	b. Point-to-point wiring diagram.
	c. Riser diagram.
	d. Elevation of each door.

	2. Detail interface between electrified door hardware and fire alarm, access control, and security system.
	3. Operation Narrative:  Describe the operation of doors controlled by electrified door hardware.

	C. Product Certificates:  For electrified door hardware, signed by product manufacturer.
	1. Certify that door hardware approved for use on types and sizes of labeled fire doors complies with listed fire door assemblies.

	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for locks, delayed-egress locks, and closers.
	E. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include final hardware schedule.
	F. Warranty:  Special warranty specified in this Section.
	G. Schedules shall be kept current with all changes to the project.  If changes occur, project hardware schedules shall be maintained to reflect the changes as they are approved.  Omitted items shall be deleted from openings, added and replaced items ...
	H. Prior to final payment, provide a record copy of hardware schedules, including all revisions and updates.  All openings shall be listed to reflect final installed configuration only.
	I. Other Action Submittals:
	1. Door Hardware Sets:  Prepared by or under the supervision of Architectural Hardware Consultant, detailing fabrication and assembly of door hardware, as well as procedures and diagrams.  Coordinate the final door hardware sets with doors, frames, an...
	a. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents.
	b. Content:  Include the following information:
	1) Identification number, location, hand, fire rating, and material of each door and frame.
	2) Type, style, function, size, quantity, and finish of each door hardware item.
	3) Complete designations of every item required for each door or opening including name and manufacturer.
	4) Fastenings and other pertinent information.
	5) Location of each door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	6) Explanation of abbreviations, symbols, and codes contained in schedule.
	7) Mounting locations for door hardware.
	8) Door and frame sizes and materials.
	9) Description of each electrified door hardware function, including location, sequence of operation, and interface with other building control systems.
	a) Sequence of Operation:  Include description of component functions that occur in the following situations:  authorized person wants to enter; authorized person wants to exit; unauthorized person wants to enter; unauthorized person wants to exit.

	10) List of related door devices specified in other Sections for each door and frame.

	c. Submittal Sequence:  Submit the final door hardware sets at earliest possible date, particularly where approval of the door hardware sets must precede fabrication of other work that is critical in Project construction schedule.  Include Product Dat...

	2. Keying Schedule:  Prepared by or under the supervision of Architectural Hardware Consultant, detailing Owner's final keying instructions for locks.  Include schematic keying diagram and index each key set to unique door designations.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer.
	1. Installer's responsibilities include supplying and installing door hardware and providing a qualified Architectural Hardware Consultant available during the course of the Work to consult with Contractor, Architect, and Owner about door hardware and...
	2. Installer shall have warehousing facilities in Project's vicinity.
	3. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	4. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	B. Hardware Supplier:  The hardware supplier must be a corporate member in good standing of The Door and Hardware Institute (DHI), employing at least one Architectural Hardware Consultant (AHC) who is currently participating in DHI’s continuing educat...
	C. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, unless otherwise indicated.
	1. Provide electrified door hardware from same manufacturer as mechanical door hardware, unless otherwise indicated.  Manufacturers that perform electrical modifications and that are listed by a testing and inspecting agency acceptable to authorities ...

	D. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, ...
	E. Items of hardware not definitely specified herein but necessary for completion of the work shall be provided.  Such items shall be of type and quality suitable to the service required and comparable to the adjacent hardware.  Where size and shape o...
	F. Include such nuances as strike type, strike lip length, raised barrel hinges, mounting brackets, blade stop spacers, special templates, fasteners, shims, and coordination between conflicting products.   All doors shall be provided with a stop.
	G. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	H. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification related to the final door hardware sets, and include basic installation instructions, templates, and necessary fasteners with each item or package.
	C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
	D. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

	1.6 COORDINATION
	A. Coordinate layout and installation of recessed pivots with floor construction.  Cast anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to be factory prepared for installing door hardware.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and install...
	C. Electrical System Roughing-in:  Coordinate layout and installation of electrified door hardware with connections to power supplies and fire alarm system and detection devices.
	D. Existing Openings:  Where new hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to...
	E. Hardware Distributor to confirm existing key system before ordering any materials.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of operators and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  One (1) year from date of Substantial Completion, except as follows:
	a. Locks:  Three (3) years from date of Substantial Completion.
	b. Manual Closers:  Ten (10) years from date of Substantial Completion.
	c. Exit Devices:  One (1) year from date of Substantial Completion.


	B. Factory direct order number shall be provided for each shipment of locks, closers and exit devices with warranty, prior to final payment.

	1.8 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full maintenance by skilled employees of door hardware Installer.  Include quarterly preventive maintenance, repair or replacement of worn or defective components, lubri...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General:  Provide door hardware for each door to comply with requirements in this Section and door hardware sets indicated in door and frame schedule.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named manufacturers' products.
	2. Sequence of Operation:  Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.


	2.2 HINGES, GENERAL
	A. Quantity:  Provide the following, unless otherwise indicated:
	1. Two Hinges:  For doors with heights up to 60 inches (1524 mm).
	2. Three Hinges:  For doors with heights 61 to 90 inches (1549 to 2286 mm).
	3. Four Hinges:  For doors with heights 91 to 120 inches (2311 to 3048 mm).
	4. For doors with heights more than 120 inches (3048 mm), provide 4 hinges, plus 1 hinge for every 30 inches (750 mm) of door height greater than 120 inches (3048 mm).

	B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors and frames, provide only template-produced units.
	C. Hinge Weight:  Unless otherwise indicated, provide the following:
	1. Entrance Doors:  Heavy-weight ball bearing hinges.
	2. Doors with Closers:  Standard-weight ball bearing hinges.
	3. Interior Doors:  Standard-weight ball bearing hinges.

	D. Hinge Base Metal:  Unless otherwise indicated, provide the following:
	1. Exterior Hinges:  Stainless steel, with stainless-steel pin.
	2. Interior Hinges:  Steel, with steel pin.
	3. Hinges for Fire-Rated Assemblies:  Steel, with steel pin.

	E. Hinge Options:
	1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed; for all hinges at exterior and outswinging corridor doors.
	2. Corners:  Square.

	F. Electrified Functions for Hinges:  Comply with the following:
	1. Power Transfer:  Concealed PTFE-jacketed wires, secured at each leaf and continuous through hinge knuckle.
	2. Monitoring:  Concealed electrical monitoring switch.
	3. Power Transfer and Monitoring:  Concealed PTFE-jacketed wires, secured at each leaf and continuous through hinge knuckle, and with concealed electrical monitoring switch.

	G. Fasteners:  Comply with the following:
	1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes.
	2. Wood Screws:  For wood doors and frames.
	3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors.


	2.3 HINGES
	A. Butts and Hinges:  BHMA A156.1.
	B. Template Hinge Dimensions:  BHMA A156.7.
	C. Manufacturers:
	1. Hager Companies (HAG).
	2. McKinney Hardware (MCK).
	3. Stanley Commercial Hardware (STA).

	D. Continuous Hinges:
	1. Manufacturers:
	a. Hager Companies (HAG).
	b. Select (SEL).
	c. Zero International (ZER).



	2.4 LOCKS AND LATCHES, GENERAL
	A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, comply with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings a...
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf (22 N).

	B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, or special knowledge for operation.
	C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Mortise Locks:  Minimum 3/4-inch (15-mm) latchbolt throw.
	2. Deadbolts:  Minimum 1-inch (25-mm) bolt throw.

	D. Backset:  2-3/4 inches (70 mm), unless otherwise indicated.
	E. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, and as follows:
	1. Strikes for Locks and Latches:  BHMA A156.2.


	2.5 MECHANICAL LOCKS AND LATCHES
	A. Cylindrical Locks:  BHMA A156.2, Series 4000, Grade 1.
	1. Manufacturers:
	a. Hager
	b. Sargent
	c. Corbin Russwin
	d. No alternate manufacturers will be accepted without architect’s approval prior to bidding.



	2.6 EXIT DEVICES
	A. Exit Devices:  BHMA A156.3.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hager
	b. Sargent
	c. Corbin Russwin
	d. No alternate manufacturers will be accepted without architect’s approval prior to bidding.



	2.7 LOCK CYLINDERS
	A. Standard Lock Cylinders:  BHMA A156.5, Grade 1.  Key to new key system, as directed by owner.
	B. Cylinders:  Manufacturer's standard cylinders, constructed from brass or bronze, stainless steel, or nickel silver, and complying with the following:
	1. Provide cylinders for storefront doors and other locking doors that do not require other hardware.
	2. Provide construction keying.  Provide 5 construction master keys.

	C. Keys:  Nickel silver.
	1. Stamping:  Permanently inscribe each key with a visual key control number and include the following notation:
	a. Notation:  "DO NOT DUPLICATE”

	2. Quantity:  In addition to one extra key blank for each lock, provide the following:
	a. Cylinder Change Keys:  Three.
	b. Master Keys:  Five.
	c. Grand Master Keys:  Five.



	2.8 OPERATING TRIM
	A. Standard:  BHMA A156.6.
	B. Materials:  Fabricate from stainless steel, unless otherwise indicated.
	C. Manufacturers:
	1. Hager Companies (HAG).
	2. Rockwood Manufacturing Company (ROC).
	3. Trimco Manufacturing (TRI).


	2.9 CLOSERS
	A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices are indicated to comply with accessibility requirements, comply with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with ...
	1. Comply with the following maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door.
	b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.
	c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.


	B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open door to minimum required width.
	C. Size of Units:  Unless otherwise indicated, comply with manufacturer's written recommendations for size of door closers depending on size of door, exposure to weather, and anticipated frequency of use.  Provide factory-sized closers, adjustable to ...
	D. Surface Closers:  BHMA A156.4, Grade 1.  Provide type of arm required for closer to be located on non-public side of door, unless otherwise indicated.
	1. Manufacturers:
	a. Hager
	b. Sargent
	c. Corbin Russwin
	d. No alternate manufacturers will be accepted without architect’s approval prior to bidding.



	2.10 STOPS AND HOLDERS
	A. Stops and Bumpers:  BHMA A156.16, Grade 1.
	1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  Do not mount floor stops where they will impede traffic.  Where floor or wall stops are not appropriate, provide overhead holders.

	B. Combination Overhead Stops and Holders:  BHMA A156.8, Grade 1 unless Grade 2 is indicated.
	C. Silencers for Wood Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum 5/8 by 3/4 inch (16 by 19 mm); fabricated for drilled-in application to frame.
	D. Silencers for Metal Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum diameter 1/2 inch (13 mm); fabricated for drilled-in application to frame.
	E. Manufacturers:
	1. Sargent (SAR).
	2. Rixson (RIX)


	2.11 DOOR GASKETING
	A. Standard:  BHMA A156.22.
	B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.
	1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	C. Air Leakage:  Not to exceed 0.50 cfm per foot (0.000774 cu. m/s per m) of crack length for gasketing other than for smoke control, as tested according to ASTM E 283.
	D. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-control ratings indicated, based on testing according to UL 1784.
	1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors.

	E. Fire-Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to NFPA 252.
	1. Test Pressure:  After 5 minutes into the test, neutral pressure level in furnace shall be established at 40 inches (1016 mm) or less above the sill.

	F. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	G. Gasketing Materials:  ASTM D 2000 and AAMA 701/702.
	H. Manufacturers:
	1. Hager Companies (HAG).
	2. National Guard Products (NGP).


	2.12 THRESHOLDS
	A. Standard:  BHMA A156.21.
	B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility requirements, comply with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines ...
	1. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more than 1/2 inch (13 mm) high.

	C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm) high.
	D. Manufacturers:
	1. Hager Companies (HAG).
	2. National Guard Products (NGP).


	2.13 MISCELLANEOUS DOOR HARDWARE
	A. Auxiliary Hardware:  BHMA A156.16, Grade 1.
	1. Manufacturers:
	a. Hager Companies (HAG).
	b. Rockwood Manufacturing Company (ROC).



	2.14 FABRICATION
	A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rated labels and as otherwise approved by Architect.
	1. Manufacturer's identification is permitted on rim of lock cylinders only.

	B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of specified d...
	C. Fasteners:  Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws.  Provide screws according to commercially recognized industry standards for application intended, except...

	2.15 FINISHES
	A. Standard:  BHMA A156.18, as indicated in door hardware sets.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. 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 appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames:  Comply with DHI A115 Series.
	1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to ANSI A250.6.

	B. Wood Doors:  Comply with DHI A115-W Series.

	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' Hardware for Custom Steel Doors and Frames."
	3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates as necessary for proper installation and operation.
	2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.

	C. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."

	3.4 FIELD QUALITY CONTROL
	A. Independent Architectural Hardware Consultant:  Owner will engage a qualified independent Architectural Hardware Consultant to perform inspections and to prepare inspection reports.
	1. Independent Architectural Hardware Consultant will inspect door hardware and state in each report whether installed work complies with or deviates from requirements, including whether door hardware is properly installed and adjusted.


	3.5 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely from an open position of 30 degrees.
	2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage lock bolt.
	3. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep period so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured to the...

	B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting operating forces, each item of door hardware as necessary to ensure ...

	3.6 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.8 DOOR HARDWARE SETS
	A. Items of hardware not definitely specified herein but necessary for completion of the Work shall be provided.  Such items shall be of type and quality suitable to the service required and comparable to the adjacent hardware.  Where size and shape o...
	B. Hardware Schedule:



	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 windows.
	2. Glazing sealants and accessories.

	B. Related Requirements:
	1. Section 085113 Aluminum Windows


	1.3 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 inches square.
	1. Tinted glass.
	2. Coated glass.
	3. Laminated glass.
	4. Tempered glass
	5. Insulating glass.

	C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same designations indicated on Drawings.

	1.5 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.

	1.6 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 o...
	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.


	1.7 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 n...
	1. Warranty Period: 10 years from date of Substantial Completion.

	B. Manufacturer's Special Warranty for Laminated Glass: 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 n...
	1. Warranty Period: 10 years from date of Substantial Completion.

	C. 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...
	1. Warranty Period: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Guardian Glass; SunGuard.
	2. Oldcastle BuildingEnvelope™.
	3. Pilkington North America.
	4. Viracon, Inc.
	5. Vitro Architectural Glass.

	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 installa...
	B. Thermal and Optical Performance Properties: Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.
	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 i...
	1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual."
	2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and AAMA TIR A7, "Sloped Glazing Guidelines."
	3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped Glazing."
	4. 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 jurisdiction. Label shall indicate manufacturer's name, type ...
	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. Where heat-strengthened float glass is indica...

	2.4 GLASS PRODUCTS
	A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3.
	B. Ultraclear Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with visible light transmission of not less than 91 percent and solar heat gain coefficient of not less than 0.87.
	C. Tinted Annealed Float Glass: ASTM C1036, Type I, Class 2 (tinted), Quality-Q3.
	D. 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.

	E. 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.

	F. Reflective-Coated Vision Glass: ASTM C1376.

	2.5 LAMINATED GLASS
	A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to bubble, discolor, or lose physical and mechanical properties after fabrication and installation.
	1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer manufacturer's written instructions.
	2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to comply with requirements.
	3. Interlayer Color: Clear unless otherwise indicated.

	B. Windborne-Debris-Impact-Resistant Laminated Glass: Comply with requirements specified above for laminated glass except laminate glass with one of the following to comply with interlayer manufacturer's written instructions:
	1. Polyvinyl butyral interlayers reinforced with polyethylene terephthalate film.
	2. Ionomeric polymer interlayer.
	3. Cast-in-place and cured-transparent-resin interlayer.
	4. Cast-in-place and cured-transparent-resin interlayer reinforced with polyethylene terephthalate film.


	2.6 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.
	B. Basis of Design: Guardian SunGuard, SNR 43, SuperNeutral Low-E


	2.7 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 sur...
	B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:
	1. Silicone with a Shore A durometer hardness of 85, plus or minus 5.
	2. Type recommended by sealant or glass manufacturer.

	D. Spacers:
	1. Neoprene blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	2. Type recommended by sealant or glass manufacturer.

	E. Edge Blocks:
	1. Silicone with a Shore A durometer hardness per manufacturer's written instructions.
	2. Type recommended by sealant or glass manufacturer.


	2.8 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...
	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.


	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.

	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 weake...
	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 requi...
	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 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 sto...
	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 g...
	E. Install gaskets so they protrude past face of glazing stops.

	3.5 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 o...
	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.

	3.6 MONOLITHIC GLASS SCHEDULE
	A. Glass Type: Clear fully tempered float glass.
	1. Minimum Thickness: 6 mm.
	2. Safety glazing required.


	3.7 TEMPERED GLASS SCHEDULE
	A. Glass Type: Clear heat strengthened fully tempered float glass.
	1. Basis-of-Design Product: Guardian ClimaGuard.
	2. Minimum Thickness of Each Glass Ply: 6 mm.
	3. Safety glazing required.


	3.8 LAMINATED GLASS SCHEDULE
	A. Glass Type: Clear laminated glass with two plies of ultraclear fully tempered float glass.
	1. Basis-of-Design Product: Guardian ClimaGuard.
	2. Minimum Thickness of Each Glass Ply: 6 mm.
	3. Interlayer Thickness: 0.090 inch.
	4. Safety glazing required.


	3.9 INSULATING GLASS SCHEDULE
	A. Glass Type: Low-E-coated, tinted insulating glass. Laminated or Tempered where indicated in drawings.
	1. Basis-of-Design Product: Guardian SuperNeutral Low-E SNX 62/27.
	2. Overall Unit Thickness: 1 inch.
	3. Minimum Thickness of Each Glass Lite: 6 mm.
	4. Outdoor Lite: Tinted annealed float glass.
	5. Tint Color: Gray
	6. Interspace Content: Argon.
	7. Indoor Lite: Clear fully tempered float glass.
	8. Low-E Coating: Pyrolytic on third surface.
	9. Winter Nighttime U-Factor: 0.24 maximum.
	10. Summer Daytime U-Factor: 0.27maximum.
	11. Visible Light Transmittance: 31 percent minimum.
	12. Solar Heat Gain Coefficient0.24 maximum.
	13. Safety glazing required.


	3.10 MIRROR GLASS SCHEDULE
	1. UltraMirror heat strengthened fully tempered float glass
	END OF SECTION 088000



	088813 Fire-Rated Glazing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fire-resistance-rated glazing.


	1.2 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.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Glass Samples: For each type of glass product; 12 inches square.
	C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same designations indicated on Drawings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data.
	B. Product Certificates: For each type of glass and glazing product, from manufacturer.

	1.5 QUALITY ASSURANCE
	1.6 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.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install fire-resistant glazing until spaces are enclosed and weathertight and temporary HVAC system is operating and maintaining ambient temperature conditions at occupancy levels during the remainder of...

	1.8 WARRANTY
	A. Manufacturer's Special Warranty on Laminated Glass: 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 no...
	1. Warranty Period: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Glass: Obtain from single source from single manufacturer for each glass type.
	B. 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 impact loads (where applicable) without failure, including loss or glass breakage attributable to the following: defective manufacture, fabrication, or installation; det...

	2.3 GLASS PRODUCTS, GENERAL
	A. Glazing Publications: Comply with published recommendations of glass product manufacturers and organization below unless more stringent requirements are indicated. Refer to these publications for glazing terms not otherwise defined in this Section ...
	1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual."

	B. Safety Glazing Labeling: Permanently mark glazing with certification label of the Safety Glazing Certification Council or another certification agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's name, type of ...

	2.4 GLASS PRODUCTS
	A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to bubble, discolor, or lose physical and mechanical properties after fabrication and installation.
	1. Construction: Laminate glass with polyvinyl butyral interlayer unless fire-protection or fire-resistance rating is based on another product.
	2. Interlayer Thickness: Provide thickness as needed to comply with requirements.
	3. Interlayer Color: Clear unless otherwise indicated.


	2.5 FIRE-RESISTANCE-RATED GLAZING
	A. Fire-Resistance-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities having jurisdiction, for fire-resistance ratings indicated, based on testing according to ASTM E119 or UL 263.
	B. Fire-Resistance-Rated Glazing Labeling: Permanently mark fire-resistance-rated glazing with certification label of a testing agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's name, test standard, that the gla...
	C. Laminated Glass with Intumescent Interlayers: Laminated glass made from multiple plies of uncoated, ultraclear float glass; with intumescent interlayers; and complying with 16 CFR 1201, Category II.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. SAFTI FIRST Fire Rated Glazing Solutions.
	b. AGC Glass Company North America, Inc.
	c. Pilkington North America.
	d. Technical Glass Products.



	2.6 GLAZING ACCESSORIES
	A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks, and other glazing accessories that are compatible with glazing products and each other and are approved by testing agencies that listed and labeled fire...
	B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. GE Construction Sealants; Momentive Performance Materials Inc.
	c. Tremco Incorporated.

	2. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full range.

	C. 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 fo...
	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.


	2.7 MISCELLANEOUS GLAZING MATERIALS
	A. General: Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surfaces...

	2.8 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with manufacturing and installation tolerances, including those for size, squareness, and offsets at corners, and for compliance with minimum required face and edg...

	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 fire side and protected side. Label or mark units as needed so that fire side and protected side are readily identifiable. Do not use materials that leave visible marks in the completed work.

	3.3 GLAZING, GENERAL
	A. Use methods approved by testing agencies that listed and labeled fire-resistant glazing products.
	B. 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.
	C. Protect glass edges from damage during handling and installation. Remove damaged glass from Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken glas...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications unless otherwise required by glass manufacturer. Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 50 inches.
	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 requir...
	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.

	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. 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.
	J. 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.
	B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	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 cente...
	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 stop...
	D. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances. Secure spacers or spacers and backings in place and in position to control depth of installed...
	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 washaway 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 o...
	1. If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glass manufacturer.

	C. Remove and replace glass that is damaged during construction period.
	D. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion. Wash glass as recommended in writing by glass manufacturer.

	3.8 FIRE-RESISTANCE-RATED GLAZING SCHEDULE
	A. Glass Type: 60- minute, 90-minuute and 120-minute fire-resistance-rated glazing with 450 deg F temperature-rise limitation; laminated glass with intumescent interlayers. Refer to drawings.



	092216 Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior partitions.
	2. Suspension systems for interior ceilings and soffits.
	3. Grid suspension systems for gypsum board ceilings.

	B. Related Requirements:
	1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 119 by an independent ...
	B. Horizontal Deflection: For composite wall assemblies, limited to 1/240 of the wall height based on horizontal loading of 5 lbf/sq. ft..

	2.2 FRAMING SYSTEMS
	A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components: Comply with ASTM C 645 requirements for steel unless otherwise indicated.
	2. Protective Coating: ASTM A 653/A 653M, G60, hot-dip galvanized unless otherwise indicated.

	B. Studs and Tracks: ASTM C 645. Use either conventional steel studs and tracks or embossed, high-strength steel studs and tracks.
	1. Steel Studs and Tracks:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) Jaimes Industries.
	3) SCAFCO Steel Stud Company.

	b. Minimum Base-Steel Thickness: As required by performance requirements for horizontal deflection.
	c. Depth: As indicated on Drawings.

	2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with surface deformations to stiffen the framing members so that they are structurally comparable to conventional ASTM C 645 steel studs and tracks.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) MarinoWARE.
	3) MBA Building Supplies.
	4) SCAFCO Steel Stud Company.

	b. Minimum Base-Steel Thickness: As required by horizontal deflection performance requirements 0.0190 inch.
	c. Depth: As indicated on Drawings.


	C. Slip-Type Head Joints: Where indicated, provide one of the following:
	1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate dept...
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) MarinoWARE.
	3) MBA Building Supplies.
	4) SCAFCO Steel Stud Company.



	D. Hat-Shaped, Rigid Furring Channels: ASTM C 645.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. Jaimes Industries.
	c. MarinoWARE.
	d. MRI Steel Framing, LLC.
	e. SCAFCO Steel Stud Company.

	2. Minimum Base-Steel Thickness: 0.0296 inch.
	3. Depth: 1-1/2 inches.

	E. Resilient Furring Channels: 1/2-inch- deep, steel sheet members designed to reduce sound transmission.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. MRI Steel Framing, LLC.
	d. SCAFCO Steel Stud Company.

	2. Configuration: hat shaped.

	F. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch- wide flanges.
	1. Depth: 3/4 inch.
	2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum uncoated-steel thickness of 0.0329 inch.
	3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or double strand of 0.048-inch- diameter wire.

	G. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, minimum uncoated-steel thickness of 0.0179 inch, and depth required to fit insulation thickness indicated.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. MRI Steel Framing, LLC.
	d. SCAFCO Steel Stud Company.



	2.3 SUSPENSION SYSTEMS
	A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or double strand of 0.048-inch- diameter wire.
	B. Hanger Attachments to Concrete:
	1. Power-Actuated Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.

	C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.
	D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel thickness of 0.0538 inch and minimum 1/2-inch- wide flanges.
	1. Depth: 1-1/2 inches.

	E. Furring Channels (Furring Members):
	1. Cold-Rolled Channels: 0.0538-inch uncoated-steel thickness, with minimum 1/2-inch- wide flanges, 3/4 inch deep.
	2. Steel Studs and Tracks: ASTM C 645.
	a. Minimum Base-Steel Thickness: 0.0269 inch.
	b. Depth: As indicated on Drawings 1-5/8 inches 3-5/8 inches.

	3. Embossed, High-Strength Steel Studs and Tracks: ASTM C 645.
	a. Minimum Base-Steel Thickness: 0.0190 inch.
	b. Depth: 1-5/8 inches 3-5/8 inches.

	4. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep.
	a. Minimum Base-Steel Thickness: 0.0296 inch.

	5. Resilient Furring Channels: 1/2-inch- deep members designed to reduce sound transmission.
	a. Configuration: hat shaped.


	F. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong World Industries, Inc.
	b. USG Corporation.



	2.4 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies: Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required ...

	3.3 INSTALLATION, GENERAL
	A. Installation Standard: ASTM C 754.
	1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install framing and accessories plumb, square, and true to line, with connections securely fastened.
	C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	D. Install bracing at terminations in assemblies.
	E. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application: As required by horizontal deflection performance requirements 16 inches o.c. unless otherwise indicated.
	2. Tile Backing Panels: 16 inches o.c. unless otherwise indicated.

	B. Install studs so flanges within framing system point in same direction.
	C. Install tracks at floors and overhead supports. Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings. Continue framing around ducts that pe...
	1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings: Frame openings other than door openings the same as required for door openings unless otherwise indicated. Install framing below sills of openings to match framing required above door heads.
	4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-rated assembly indicated.


	D. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	E. Z-Shaped Furring Members:
	1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in place with Z-shaped furring members spaced 24 inches o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel. At interior corners, space second membe...

	F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.

	3.5 INSTALLING CEILING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Hangers: 48 inches o.c.
	2. Carrying Channels (Main Runners): 48 inches o.c.
	3. Furring Channels (Furring Members): 24 inches o.c.

	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or oth...
	4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for structure and hanger, and in a manner that will not cause hangers to ...
	5. Do not attach hangers to steel roof deck.
	6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that extend through forms.
	7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
	E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces. Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet  measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.



	092900 Gypsum Board
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes: Interior gypsum board.
	B. Related Requirements:
	1. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and suspension systems that support gypsum board panels.


	1.3 SUBMITTALS
	A. Product Data: For each type of product.

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack panels flat and supported on risers on a flat platform to prevent s...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board manufacturer's written instructions, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.

	2.2 INTERIOR GYPSUM BOARD
	A. Gypsum Wallboard: ASTM C 1396/C 1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Continental Building Products, LLC.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Thickness: 5/8 inch
	3. Long Edges: Tapered and featured (rounded or beveled) for prefilling.

	B. Gypsum Board, Type X: ASTM C 1396/C 1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Continental Building Products, LLC.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Thickness: 5/8 inch.
	3. Long Edges: Tapered and featured (rounded or beveled) for prefilling.

	C. Gypsum Ceiling Board: ASTM C 1396/C 1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Continental Building Products, LLC.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Thickness: 5/8 inch
	3. Long Edges: Tapered.

	D. Impact-Resistant Gypsum Board: ASTM C 1396/C 1396M gypsum board, tested according to ASTM C 1629/C 1629M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Continental Building Products, LLC.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Core: 5/8-inch, Type X.
	3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements.
	4. Indentation: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements.
	5. Soft-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements.
	6. Hard-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements according to test in Annex A1.
	7. Long Edges: Tapered.
	8. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.3 TRIM ACCESSORIES
	A. Interior Trim: ASTM C 1047.
	1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized-steel sheet.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead: J-shaped; exposed long flange receives joint compound.
	c. L-Bead: L-shaped; exposed long flange receives joint compound.
	d. U-Bead: J-shaped; exposed short flange does not receive joint compound.
	e. Expansion (control) joint.



	2.4 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board: Paper.
	2. Tile Backing Panels: As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat: For second coat, use setting-type, sandable topping compound.
	4. Finish Coat: For third coat, use setting-type, sandable topping compound.
	5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound high-build interior coating product designed for application by airless sprayer and to be used instead of skim coat to produce Level 5 finish.

	D. Joint Compound for Tile Backing Panels:
	1. Cementitious Backer Units: As recommended by backer unit manufacturer.


	2.5 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards and manufacturer's written instructions.
	B. Steel Drill Screws: ASTM C 1002 unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.
	2. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

	C. Sound-Attenuation Blankets: 3 1/2”, ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and support framing, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels. Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges or ends. Stagger vertical joints on oppos...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels are exposed. Seal joints between edges an...
	H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Wallboard Type: As indicated on Drawings.
	2. Type X: Where required for fire-resistance-rated assembly.
	3. Ceiling Type: As indicated on Drawings.
	4. Impact-Resistant Type: As indicated on Drawings.
	5. Glass-Mat Interior Type: As indicated on Drawings.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with no end joints. Locate edge joints over furring members.
	4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence. Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16 ...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member. Locate edge jo...
	4. Fastening Methods: Fasten base layers with screws; fasten face layers with adhesive and supplementary fasteners.


	3.4 INSTALLING TRIM ACCESSORIES
	A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim: Install in the following locations:
	1. Cornerbead: Use at outside corners.
	2. LC-Bead: Use at exposed panel edges.
	3. U-Bead: Use at exposed panel edges.


	3.5 FINISHING GYPSUM BOARD
	A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove residual joint compound from a...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2: Panels that are substrate for tile.
	3. Level 4: At panel surfaces that will be exposed to view and receive a flat paint unless otherwise indicated.
	4. Level 4: At panel surfaces that will be exposed to view and receive a paint finish other than flat unless otherwise indicated.
	a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."



	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	093000 Tile
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes porcelain tile for floor and wall applications; using thin-set application method; thresholds at door openings; and accessories.
	B. Related Sections:

	1.2 REFERENCES
	A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for Installation of Ceramic Tile (Compendium of the following).
	B. ANSI A118.1 - Dry-Set Portland Cement Mortar (not published separately).
	C. ANSI A137.1 - Ceramic Tile.
	D. TCA (Tile Council of America) - Handbook for Ceramic Tile Installation.

	1.3 SUBMITTALS
	A. Division 1 - Submittal Procedures.
	B. Shop Drawings:  Indicate perimeter conditions, junctions with dissimilar materials, control and expansion joints, thresholds, ceramic accessories, and setting details.
	C. Product Data:  Submit instructions for using grouts and adhesives.
	D. Samples:  Submit tile and grout illustrating pattern, color variations, and grout joint size variations for selection by Architect.
	E. Manufacturer's Certificate:  Certify Products meet or exceed specified requirements.
	F. Threshold: Submit full profile sample, 6 inches long.

	1.4 CLOSEOUT SUBMITTALS
	A. Division 1 - Execution Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit recommended cleaning methods, cleaning materials, stain removal methods, and polishes and waxes.

	1.5 QUALITY ASSURANCE
	A. Single Source Responsibility:
	1. Obtain each type and color tile material required from single source.
	2. Obtain setting and grouting materials from one manufacturer to ensure compatibility.

	B. Manufacturer Qualifications:
	1. Tile:  Minimum 5 years experience in manufacture of tile products.
	2. Setting Materials:  Minimum 5 years experience in manufacture of setting and grout materials specified.

	C. Installer Qualifications:  Specializing in tile work having minimum of 5 years successful documented experience with work comparable to that required for this Project.
	D. Conform to ANSI Standard Specifications for Ceramic Tile - A137.1.
	E. Conform to TCA Handbook for Ceramic Tile Installation, latest edition.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of Division 1.
	B. Deliver materials in manufacturer's unopened containers, fully identified with brand, name, type, and grade.  Comply with requirement in ANSI A137.1 for labeling sealed tile packages.
	C. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. Protect materials from contamination, dampness, freezing, or overheating in accordance with manufacturer's instructions.
	D. Broken, cracked, chipped, stained, or damaged tile will be rejected.
	E. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	F. Store liquid latexes and adhesives in unopened containers and protected from freezing.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Comply with requirements of referenced standards and recommendations of material manufacturers for environmental conditions before, during, and after installation.
	B. Do not begin installation until construction in spaces is complete and ambient temperature and humidity conditions are consistent with written standards and manufacturer’s written instructions.
	C. Ventilate spaces receiving tile in accordance with material manufacturers' instructions.

	1.8 WARRANTY
	A. Special Project Warranty:  Submit a written warranty, executed by the Installer and Manufacturer, agreeing to repair or replace tile that fails in materials or workmanship within the specified warranty period.
	1. Warranty Period: 2 years after date of Substantial Completion.

	B. Ensure materials are boxed and identified by manufacturer, type, and color.

	1.9 MAINTENANCE
	A. Submit maintenance data under provisions of Division 1.
	B. Include product recommendations for routine maintenance and stain-removal methods, as well as sealers, where recommended.
	C. Extra Materials:
	1. At completion of project, deliver to Owner extra stock of materials installed on project and that are packaged with protective covering for storage and identified with labels describing contents.
	a. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, size and shape indicated.
	b. Store in location as directed by Owner.




	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements indicated herein, provide products by one of the listed manufacturers:
	1. Porcelain/Ceramic Tile:
	a. Daltile
	b. Substitutions in accordance with Division 1.
	2.2      PRODUCTS - GENERAL


	A. ANSI Standard for Ceramic Tile:  Provide tile that complies with ANSI A137.1 "American National Standard Specifications for Ceramic Tile" for types, compositions, and grades of tile indicated.
	1. Furnish tile complying with "Standard Grade" requirements unless otherwise indicated.

	B. ANSI Standard for Tile Installation Materials:  Provide materials that comply with ANSI Standards referenced in “American National Standard Specifications for the Installation of Ceramic Tile with products and materials indicated for setting and gr...
	C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for tile, grout, and other products requiring selection of colors, surface textures, patterns, and other appearance characteristics, provide specific products or ...
	1. Refer to room finish schedule in plan set and provide color chart for selection made by Architect where colors are not indicated.

	D. Factory Blending:  For tile exhibiting color variations within the ranges selected during sample submittals, blend tile in factory and package accordingly so that tile units taken from one package show the same range in colors as those taken from o...

	TILE
	B. Floor Tile
	1. Composition:  Impervious Porcelain.
	2.         Edge:  Cushioned.
	3.         Finish:  Matte.
	4.  Pattern: Refer to Floor Pattern Plans
	5.         Color/Size:  2x2, Color/Pattern TBD from manufacturer standard selections
	PTB- 1– 4x12 Bullnose  Base:     Daltile, Volume 1.0, 1.1 (Color TBD) w/ Schluter Cove-Shaped Profile, DILEX-AHKA, Anodized Aluminum,
	Provide inside and outside Schluter corners at all areas where wall tile is shown.


	2.4 PERFORMANCE REQUIREMENTS
	C. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the following values as determined by testing identical products per ASTM C 1028:
	1. Level Surfaces:  Minimum 0.6 Wet
	2. Stair Treads:  Minimum 0.6 Wet
	3. Ramp Surfaces:  Minimum 0.8 Wet


	2.5 THRESHOLDS
	A. Synthetic Stone Thresholds
	1. Type:  Synthetic marble.
	2. Color:  To be selected.
	3. Finish:  Honed.
	4. Size: ½” by full width of frame opening.
	5. Edges:  Beveled one side when abutting other floor surfaces, and both sides when abutting other ceramic tile.


	2.6 MORTAR, GROUT, AND ADHESIVE MANUFACTURERS
	A. Acceptable Manufacturers:  Subject to compliance with requirements herein, provide products from one of the following manufacturers.
	1. Custom Building Products, Seal Beach, CA.
	2. Laticrete International, Inc., Bethany, CT
	3. Mapei Corporation, Deerfield, FL.

	B. Substitutions:  Under provisions of Division 1.

	2.7 MORTAR MATERIALS - THIN SET BEDS
	A. Latex-Portland Cement Mortar; Thin-Set (ANSI A118.4)
	1. Description:  Latex additive and redispersable polymers in dry-set portland cement tile-setting mortars designed to improve adhesion, reduce water absorption, and provide greater bond strength and resistance to shock and impact.
	a. Pre-packaged dry-mortar mix containing dry, redispersible, ethylene vinyl acetate additive to which only water must be added at jobsite.  Mix water according to mortar manufacturer’s directions.
	1) Acceptable Products:
	a) CustomCrete( Latex Mortar Admix with site mixed Mortar or CreteMix( Mortar by Custom Building Products.
	b) 4237 Latex Thin set Mortar Additive by Laticrete.
	c) Keracrete System consisting of KER 303 Latex mixed with 1:1 sand/cement blend.by Mapei.



	b. Description:  Two component system; latex additive water emulsion which is added to portland cement mortar in place of water or replacing part of the water.  The dry-set mortar must be preblended and must be specified by the latex manufacturer for ...
	2) Acceptable Products:
	a) MasterBlend( Thin-Set Mortar mixed with CustomFlex( Ultra-Strength Thin-Set Additive by Custom Building Products.
	b) MasterBlend( Thin-Set Mortar mixed with Acrylic Mortar Admix by Custom Building Products.
	c) VersaBond( Bonding Mortar (Dry Polymer) by Custom Building Products.
	d) FlexBond( Premium Flexible Bonding Mortar (Dry Polymer) by Custom Building Products.
	e) 4237 Latex Thinset Mortar Additive mixed with 211 Crete Filler Powder by Laticrete.
	f) 3701 Mortar Admix mixed with premium floor and thin set by Laticrete.
	g) Keralastic System consisting of Keralastic polymer additive and Kerabond dry-set mortar by Mapei.
	h) Keraply System consisting of Keraply Acrylic Latex and Keraset Dry-Set Mortar.



	2.8 POLYMER MODIFIED GROUT (ANSI A118.7):
	Grout Colors (Custom Building Products or equal):
	A. Unsanded Latex/Polymer Modified Tile Grout:
	1. Definition:  A factory prepared, mildew resistant, mixture of cement and other ingredients, including a redispersable, latex/polymer powder (to which only water is added at the jobsite) or a liquid latex admixture.  When added in a latex form it is...
	a. Latex Additive:  Type as recommended by latex mortar manufacturer.
	b. Color: To be selected by Architect from manufacturer’s full range of color.
	1) Acceptable Products:

	a) Polyblend( Non-Sanded Tile Grout by Custom Building Products.
	b) White Dry Tile Grout by Custom Building Products.
	c) 644 White Dry-Set Grout mixed with 17765 Grout Admix Plus by Laticrete.

	d) 1600 Series Tri-Poly Fortified Non Sanded Grout by Laticrete.

	e) KER 800 polymer-modified unsanded grout by Mapei.

	B. Sanded Latex/Polymer Modified Tile Grout:
	1. Description: A factory prepared, mildew resistant, sanded grout mixture consisting of portland cement, graded quartz and additives (to which only water is added at the jobsite) or a liquid latex admixture.  When added in a latex form it is added as...
	a. Latex Additive:  Type as recommended by latex mortar manufacturer.
	b. Color:  To be selected by Architect from manufacturer’s full range of color.

	1) Acceptable Products:
	a) Polyblend( Sanded Tile Grout by Custom Building Products.
	b)  Satillo Grout Mix with Acrylic Mortar Admix 1:1 with water by Custom Building Products.
	c) 500 Series Sanded Grout Mixed with 1776 Grout Admix Plus by Laticrete.
	d) KER 200 polymer-modified sanded grout by Mapei.



	2.9 ACCESSORIES
	A. Acceptable Manufacturers:  Subject to compliance with requirements herein, provide products from one of the following:
	1. Custom Building Products.
	2. Schluter Systems LP, Plattsburgh, NY.

	B. Joint Sealant:  Two component polyurethane sealant , ASTM C 920, Type M (self-leveling) for horizontal joints, Type II (non-sag) for vertical joints.
	1. Color:  Match grout.
	2. Ensure sealant is chemically compatible with tile, mortar, and grout.
	3. Ensure sealant can physically and chemically withstand environmental conditions normally expected at installation areas.

	C. Joint Backing:  Closed cell foam polyethylene.
	D. Prefabricated Sealant Joint:
	1. Prefabricated aluminum joint with two part, chemically curing non-sag polyurethane sealant.
	2. Size:  Height as required by tile by 8 foot lengths.
	3. Color:
	a. Aluminum: Clear anodized.
	b. Sealant:  To match grout.

	4. Acceptable Products:
	a. PolyBlend( Ceramic Tile Caulk (Interior/Non-Traffic Areas) by Custom Building Products.


	E. Expansion and Control Joints for Thin- Set Applications:  Extruded aluminum profiles joined by a thermoplastic rubber insert, with integral perforated anchoring legs for setting the joint into the setting bed.
	1. Height:  As required to suit application.
	2. Color: As selected by Architect.
	3. Acceptable Products:  Subject to compliance with requirements herein, provide [one of] the following:
	a. Schlüter®-DILEX-KS
	b. Schlüter®-DILEX-BWB
	c. Schlüter®-DILEX-BWS
	d. Schlüter®-DILEX-BWA
	e. Schlüter®-DILEX-EP (mortar bed expansion joint)


	F. Edge and Transition Strips:  Solid brass, extruded aluminum, or roll-formed stainless steel edge strips, 1/8 inch (3.2 mm) wide at top edge; height as indicated; with integral perforated anchoring leg for setting the strip into the setting material.
	1. Height: As required to suit application.
	2. Finish: Mill-finished aluminum.
	3. Acceptable Products:  Subject to compliance with requirements, provide [one of] the following:
	a. Schlüter®-SCHIENE-M
	b. Schlüter®-SCHIENE-A
	c. Schlüter®-SCHIENE-AE
	d. Schlüter®-SCHIENE-E


	G. Setting Buttons:  Plastic buttons of thickness required for joint size indicated to maintain uniform joint width.

	2.10 MISCELLANEOUS MATERIALS
	A. Temporary Protective Coating:  Provide product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout, is compatible with tile and mortar/grout products, and is easily removable after grouting i...
	B. Petroleum paraffin wax, fully refined, tasteless, odorless, containing at least 0.5 percent oil with a melting point of 120 degree F to 140 degree F per ASTM D 87.
	1. Grout release in form of manufacturer's standard proprietary liquid coating that is specially formulated and recommended for use as a temporary protective coating for tile.


	2.11 MIXING MORTAR AND GROUT
	A. Mix mortars and grouts in accordance with manufacturer’s instructions.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify that areas to receive tile installed by thin bed method have wood float finish, are true within 1/4 inch in 10'-0" and are pitched to drains where required.
	B. Condition of Surfaces to Receive Tile:
	1. Remove coatings, including curing compounds and other substances that contain soap, wax, oil or silicone, that are incompatible with tile-setting materials.  Surface should be firm, dry, and clean from contaminants that can cause bonding problems.
	2. Grounds, anchors, plugs, hangers, bucks, electrical and mechanical work in or behind tile installed.

	C. Air Temperature and Surfaces in Rooms to Receive Flooring:  Between 60 degrees to 90 degrees F unless otherwise recommended by manufacturers of materials being installed.

	3.2 PREPARATION
	A. Clean substrates.
	B. Wet down or wash dry, dusty surfaces and remove excess water immediately prior to application of tiles.
	C. Prepare surfaces in strict accordance with instructions of manufacturer whose setting materials or additives are being used.
	D. Acid Based Cleaners: Use not permitted.
	E. Scarify concrete substrates with blast track equipment if necessary to completely remove curing compounds or other substances that would interfere with proper bond of setting materials.  Clean and maintain substrate in condition required by setting...
	F. Do not seal substrate unless required by manufacturer.
	G. Prime substrate when required by manufacturer.
	H. Blending:  For tile exhibiting color variations within the ranges selected during sample submittals, verify that tile has been blended in factory and packaged accordingly so that tile units taken from one package show the same range in colors as th...
	I. Field-Applied Temporary Protective Coating:  Where indicated under tile type or needed to prevent adhesion or staining of exposed tile surfaces by grout, protect exposed surfaces of tile against adherence of mortar and grout by precoating them with...
	1. Petroleum paraffin wax, applied hot.


	3.3 INSTALLATION
	A. Tile Installation, General
	1. Install tile materials in accordance with ANSI A137.1, other referenced ANSI and TCA specifications, and TCA "Handbook for Ceramic Tile Installation", except for more stringent requirements of manufacturer or these Specifications.
	2. Cut and fit tile tight to protrusions and vertical interruptions and treat with a compatible sealant as specified in Section 07900 . Form corners and bases neatly.
	3. Work tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make joint watertight, without voids, cracks, excess mortar, or grout.
	4. Joint Widths:  Install tile on floors with the following joint widths:
	a. Porcelain Tile:  1/4”.
	b. Match existing joint width where abutting existing doors.

	5. Prepare surface, fit, set, bond, grout and clean in accordance with applicable requirements of ANSI standards and Tile Council of America.

	B. Layout
	1. Lay out work [to pattern indicated] so that full tile or joint is centered on each wall and no tile of less than half width need be used. Do not interrupt pattern through openings.  Lay out tile to minimize cutting and to avoid tile less than half ...
	2. For heights stated in feet and inches, use courses of full tile to produce nearest attainable heights without cutting tile.
	3. No staggered joints will be permitted.
	4. Align joints in tile in both directions.
	5. Align joints between floor and base tile.
	6. Make joints between sheets of tile exactly same width as joints within sheet.
	7. File edges of cut tile smooth and even.
	8. Cut and fit tile at penetrations through tile.  Do not damage visible surfaces.  Carefully grind edges of tile abutting built-in items.  Fit tile at outlets, piping and other penetrations so that plates, collars, or covers overlap tile.
	9. Extend tile work into recesses and under or behind equipment and fixtures, to form complete covering without interruptions, except as otherwise indicated.  Terminate work neatly at obstructions, edges and corners without disrupting pattern or joint...
	10. Accurately form intersections and returns.
	11. Form internal angles coved and external angles bullnosed.

	C. Thin Set Method, Floors and Walls
	1. Apply mortar or adhesive with notched trowel using scraping motion to work material into good contact with surface to be covered.  Maintain 90 percent coverage on back of tile and fully bed all corners.
	2. Apply only as much mortar or adhesive as can be covered within allowable windows as recommended by mortar or adhesive manufacturer or while surface is still tacky.
	3. When installing large tiles, ceramics or mosaics, trowel small quantity of mortar or adhesive onto back of each tile or sheet of tiles.
	4. Set tiles in place and rub or beat with small beating block.
	5. Beat or rap tile to ensure proper bond and also to level surface of tile.
	6. Align tile to show uniform joints and allow to set until firm.
	7. Clean excess mortar or adhesive from surface of tile with wet cheese cloth (not a sponge) while mortar is fresh.
	8. [Allow face mounted tile to set until firm before removing paper and before grouting.]
	9. Sound tile after setting.  Replace hollow sounding tiles.

	D. Grouting
	1. Allow tiles to set a minimum of 48 hours before grouting.
	2. If bonding materials are rapid setting, follow manufacturer’s recommendations.
	3. Install in accordance with grout manufacturer's recommendations and ANSI A108.10.
	4. Pack joints full and free before mortar takes initial set.
	5. Clean excess grout from surface with wet cheesecloth as work progresses.  Do not use hydrosponges.
	6. Cure after grouting by covering with kraft or construction paper for 72 hours.
	7. Install sealant in vertical wall joints at interior corners.

	E. Marble Threshold
	1. Provide thresholds at wall or framed openings to other building areas not receiving tile.
	2. Set one piece threshold in adhesive without voids, full width of door opening.
	3. Point threshold base flush with adjoining tile floors.
	4. Cope ends to fit door frame profile.

	F. Control Joints and Other Sealant Usage
	1. Install control joints where tile abuts retaining surfaces such as perimeter walls, curbs, columns, wall corners and directly over cold joints and control joints in structural surfaces conforming to architectural details.
	2. Install control joint in floors at spacings as indicated in TCA Installation Handbook, unless noted otherwise.
	3. Rake or cut control joints through setting bed to supporting slab or structure.  Keep joints free of mortar.
	4. Install in accordance with TCA Installation Handbook.
	5. Fill joints with self-leveling polyurethane sealant and backing material specified in this section.
	6. Fill joints around toilet fixtures with white silicone sanitary sealant.  Refer to Section 07900.

	G. Expansion Joints:
	1. Keep expansion joints free of mortar and grout.
	2. Use manufacturer’s expansion joint flashing when covering expansion joints with waterproof or crack isolation membranes.
	3. Provide expansion joints directly over changes in material, over control and expansion joints in substrate, at juncture of floors and walls, at other restraining surfaces such as curbs, columns, bases, and wall corners, and where recommended by TCA...
	4. Install sealant in expansion joints.
	5. Provide sealant material at items penetrating tile work, unless otherwise indicated.
	6. Provide sealants and related materials in accordance with cited ANSI and TCA requirements.


	3.4 ADJUSTING
	A. Sound tile after setting.  Replace hollow sounding units.

	3.5 CLEANING
	A. Clean excess mortar from surface with water as work progresses.  Perform cleaning while mortar is fresh and before it hardens on surfaces.
	B. Sponge and wash tile diagonally across joints.  Polish with clean dry cloth
	C. Remove grout haze following recommendation of mortar additive manufacturer.  Do not use acids for cleaning.
	D. Remove temporary protective coating by method recommended by coating manufacturer that is acceptable to brick and grout manufacturer.  Trap and remove coating to prevent it from clogging drains.

	3.6 PROTECTION
	A. Prohibit traffic from floor finish for 72 hours after installation.
	B. Where temporary use of new floors is unavoidable, supply large, flat boards or plywood panels for walkways over kraft paper.
	C. Protect work so that it will be without any evidence of damage or use at time of acceptance.

	3.7 SCHEDULE
	A. Refer to Room Finish Schedule and Floor Plans in the drawing set.
	END OF SECTION



	095100 Acoustical Ceilings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes
	1. Acoustical ceiling panels
	2. Exposed grid suspension system
	3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings
	4. Perimeter Trim


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM):
	1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability
	2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire
	3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process
	4. ASTM C 635 Standard Specification for Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings
	5. ASTM C 636 Recommended Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels
	6. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an Environmental Chamber
	7. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials
	8. ASTM E 119 Standard Test Methods for Fire Tests of Building Construction and Material

	B. ASHRAE Standard 62.1-2004, Ventilation for Acceptable Indoor Air Quality
	C. NFPA 70 National Electrical Code
	D. ASCE 7 American Society of Civil Engineers, Minimum Design Loads for Buildings and Other Structures

	1.3 SUBMITTALS
	A. Product Data: Submit manufacturer's technical data for each type of acoustical ceiling unit and suspension system required.
	B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long samples of exposed wall molding and suspension system, including main runner and 4 foot cross tees.
	C. Shop Drawings: Layout and details of acoustical ceilings show locations of items that are to be coordinated with, or supported by the ceilings.

	1.4 QUALITY ASSURANCE
	A. Single-Source Responsibility: Provide acoustical panel units and grid components by a single manufacturer.
	1. Fire Performance Characteristics: Identify acoustical ceiling components with appropriate markings of applicable testing and inspecting organization.
	2. Surface Burning Characteristics: As follows, tested per ASTM E 84 and complying with ASTM E 1264 Classification.
	3. Fire Resistance: As follows tested per ASTM E119 and listed in the appropriate floor or roof design in the Underwriters Laboratories Fire Resistance Directory

	B. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or skew the planned fire sprinkler water distribution pattern through possibly delay or accelerate the activation of the sprinkler or fire detection system...
	C. Coordination of Work: Coordinate acoustical ceiling work with installers of related work including, but not limited to building insulation, gypsum board, light fixtures, mechanical systems, electrical systems, and sprinklers.

	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, and 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 damaged units in any way.

	1.6 PROJECT CONDITIONS
	A. Space Enclosure:
	1. Standard Ceilings: Do not install interior ceilings until space is enclosed and weatherproof; wet work in place is completed and nominally dry; work above ceilings is complete; and ambient conditions of temperature and humidity are continuously mai...
	2. HumiGuard Plus Ceilings: Building areas to receive ceilings shall be free of construction dust and debris. Products with HumiGuard Plus performance and hot dipped galvanized steel, aluminum or stainless steel suspension systems can be installed up ...


	1.7 WARRANTY
	A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or replace panels that fail within the warranty period. Failures include, but are not limited to the following:
	1. Acoustical Panels: Sagging and warping
	2. Grid System: Rusting and manufacturer's defects

	B. Warranty Period:
	1. Acoustical panels: Ten (10) years from date of substantial completion
	2. Suspension: Ten (10) years from date of substantial completion
	3. Ceiling System: Thirty (30) 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 the requirements of the Co...

	1.8 MAINTENANCE
	A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described below that match products installed. Packaged with protective covering for storage and identified with appropriate labels.
	1. Acoustical Ceiling Units: Furnish quality of full-size units equal to 5.0 percent of amount installed.
	2. Exposed Suspension System Components: Furnish quantity of each exposed suspension component equal to 2.0 percent of amount installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Ceiling Panels:
	1. Armstrong World Industries, Inc.
	2. CertainTeed Corporation
	3. USG.

	B. Suspension Systems:
	1. Armstrong World Industries, Inc.
	2. Chicago Metallic
	3. USG.

	C. Perimeter Systems
	1. Armstrong World Industries, Inc.
	2. USG.
	3. Chicago Metallic


	2.2 ACOUSTICAL CEILING UNITS
	A. Acoustical Panels Type ATC-1

	2.3 ALUMINUM CUSTOM TRIM - EXTRUDED
	A. Product/Manufacturer: Axiom Trim Channel: 12in Axiom Classic Curved Armstrong World Industries, Incorporated
	B. Commercial quality extruded aluminum alloy 6063 trim channel, factory finished in baked polyester paint. Commercial quality galvanized steel unfinished T-bar connection clips; galvanized steel splice plates.
	1. Color: Blizzard White
	2. Size: Refer to drawings.
	3. Recycle Content: Post-Consumer - 50% Pre-Consumer - 0%
	4. Acceptable Product: AXIOM Classic, 12in Axiom Classic Curved as manufactured by Armstrong World Industries

	C. Axiom Trim Channel:
	1. 12in Axiom Classic Curved


	2.4 METAL SUSPENSION SYSTEMS
	A. Components:
	1. Main beams and cross tees, base metal and end detail, fabricated from commercial quality hot dipped galvanized steel complying with ASTM A 653. Main beams and cross tees are double-web steel construction with type exposed flange design. Exposed sur...
	a. Structural Classification: ASTM C 635 Heavy Duty duty
	b. Color: Blizzard White and match the actual color of the selected ceiling tile, unless noted otherwise.
	c. Sustainability: Environmetal Product Declaration (EPD), Health Product Declaration (HPD)
	d. Acceptable Product: PRELUDE XL 15/16" Exposed Tee as manufactured by Armstrong World Industries


	B. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung unless otherwise indicated.
	C. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress load of at least time three design load, but not less than 12 gauge.
	D. Edge Moldings and Trim:
	E. Accessories:
	1. 7902 - 15/16" Shadow Reveal Transition Molding
	2. 7904 - 15/16" Flush Act. to Drywall Transition Molding



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and painting has been completed and thoroughly dried out, unless expressly permitted by manufacturer's printed recommendations. (Exception: HumiGuard Max Cei...

	3.2 PREPARATION
	A. 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. Coordinate panel layout with...
	B. Coordination: Furnish layouts for preset inserts, clips, and other ceiling anchors whose installation is specified in other sections.
	1. Furnish concrete inserts and similar devices to other trades for installation well in advance of time needed for coordination of other work.


	3.3 INSTALLATION
	A. Follow manufacturer installation instructions.
	B. Install suspension system and panels in accordance with the manufacturer's instructions, and in compliance with ASTM C 636 and with the authorities having jurisdiction.
	C. Suspend main beam from overhead construction with hanger wires spaced 4-0 on center along the length of the main runner. Install hanger wires plumb and straight.
	D. Install wall moldings at intersection of suspended ceiling and vertical surfaces. Miter corners where wall moldings intersect or install corner caps.
	E. For reveal edge panels: Cut and reveal or rabbet edges of ceiling panels at border areas and vertical surfaces.
	F. Install acoustical panels in coordination with suspended system, with edges resting on flanges of main runner and cross tees. Cut and fit panels neatly against abutting surfaces. Support edges by wall moldings.

	3.4 ADJUSTING AND CLEANING
	A. Replace damaged and broken panels.
	B. 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 any ceiling products that cannot be successfully ...



	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. Vinyl base.
	2. Vinyl molding accessories.


	1.3 SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified, not less than 12 inches long.
	C. Product Schedule: For resilient base and accessory products.

	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 for every 500 linear feet or fraction thereof, of each type, color, pattern, and size of resilient product installed.


	1.5 QUALITY ASSURANCE
	A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Coordinate mockups in this Section with mockups specified in other Sections.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.

	1.7 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or more than 95 deg F, in spaces to receive resilient products during the following periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 VINYL BASE
	A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Armstrong World Industries, Inc.
	2. Johnsonite; a Tarkett company.
	3. Roppe Corporation, USA.
	4. Nora by Interface

	B. Product Standard: ASTM F 1861, Type TV (vinyl, thermoplastic).
	1. Group: I (solid, homogeneous).
	2. Style and Location:
	a. Style B, Cove: Provide in areas with resilient floor coverings, new carpet areas, and as otherwise indicated in drawings.


	C. Minimum Thickness: 0.125 inch.
	D. Height: 4 ½” inches.
	E. Lengths: Coils in manufacturer's standard length.
	F. Outside Corners: Preformed.
	G. Inside Corners: Preformed.
	2.2 INSTALLATION MATERIALS
	A. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.


	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 pr...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	1. Installation of resilient products indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer. Do not use solvents.
	3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less than 5 or more than 9 pH.
	4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. ft., and perform no fewer than three tests in each installation area and with test areas evenly spaced in installation areas.
	a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours.
	b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.


	C. Do not install resilient products 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 products and installation materials into spaces where they will be installed.

	D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners: Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns not less than 3 inches in length.
	a. Form without producing discoloration (whitening) at bends.

	2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns not less than 3 inches in length.
	a. Miter or cope corners to minimize open joints.



	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates throughout length of each piece. Install reducer strips at edges of floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	1. Remove adhesive and other blemishes from surfaces.
	2. Sweep and vacuum horizontal surfaces thoroughly.
	3. Damp-mop horizontal surfaces to remove marks and soil.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products subject to wear and foot traffic until Substantial Completion.



	096519 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 Vinyl Floor Tile (LVT).


	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.
	2. Show details of special patterns.

	C. Samples: Full-size units of each color, texture, and pattern of floor tile required.
	1. For heat-welding bead, manufacturer's standard-size Samples, but not less than long, of each color required.

	D. Product Schedule: For floor tile. Use same designations indicated on Drawings.

	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.
	1. Floor Tile: Furnish one box for every 20 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 or more than 90 deg F. 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 or more than 95 deg F, 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 or more than 95 deg F.
	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 E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.


	2.2 LUXURY VINYL TILE
	Manufacturers:
	1. Basis of Design: Patcraft

	f. Colors and Patterns: Colors to be selected during Construction. Pattern as shown on Floor Finish Plan. See drawings.

	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: Class A rated Adhesive as recommended by floor tile and adhesive manufacturers to suit floor tile and substrate conditions indicated.


	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.

	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 F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by 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...
	4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. ft., and perform no fewer than three tests in each installation area and with test areas evenly spaced in installation areas.
	a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours.
	b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; 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 or as indicated in finish plans.

	C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed tiles.
	1. Lay tiles in direction as indicated on the finish plans.

	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 ti...
	H. Adhere floor tiles to substrates using a full spread of adhesive as recommended by the manufacturer and applied to the substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesi...

	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. Cover floor tile until Substantial Completion.



	096813 Carpet Tile
	099123 Interior Painting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following interior substrates:
	1. Concrete.
	2. Clay masonry.
	3. Concrete masonry units (CMUs).
	4. Steel and iron.
	5. Galvanized metal.
	6. Gypsum board.

	B. Related Requirements:
	1. Section 051200 "Structural Steel Framing" for shop priming structural steel.
	2. Section 055000 "Metal Fabrications" for shop priming metal fabrications.


	1.3 DEFINITIONS
	A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, in accordance with ASTM D523.
	B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, in accordance with ASTM D523.
	C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, in accordance with ASTM D523.
	D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, in accordance with ASTM D523.
	E. MPI Gloss Level 5: 35 to 70 units at 60 degrees, in accordance with ASTM D523.
	F. MPI Gloss Level 6: 70 to 85 units at 60 degrees, in accordance with ASTM D523.
	G. MPI Gloss Level 7: More than 85 units at 60 degrees, in accordance with ASTM D523.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	1. Include Printout of current "MPI Approved Products List" for each product category specified, with the proposed product highlighted.
	2. Indicate VOC content.

	B. Samples for Initial Selection: For each type of topcoat product.
	C. Product List: Cross-reference to paint system and locations of application areas. Use same designations indicated on Drawings and in schedules. Include color designations.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint: 5 percent, but not less than 1 gal. of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-Williams products as designated in the Finish Schedule or comparable products by one of the following:
	1. Behr Process Corporation.
	2. Benjamin Moore Company.
	3. PPG Paints

	B. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to products listed in the Finish Schedule for the paint category indicated.

	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in paint system and on substrate indicated.

	B. Colors: As selected by Architect from manufacturer's full range.

	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials. Contractor will be notified in advance and may be present when samples are taken. If paint materials have already been delivered to Project site, samples may be...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying paints if test results show materials being used do not comply with product requirements. Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces pai...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: 12 percent.
	2. Masonry (Clay and CMUs): 12 percent.
	3. Gypsum Board: 12 percent.

	C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
	D. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	E. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written instructions.
	F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods recommended in writing by paint manufacturer.
	G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is abraded. Paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.

	3.3 APPLICATION
	A. Apply paints in accordance with manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedule may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied. Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish e...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in equipment rooms:
	a. Equipment, including panelboards.
	b. Uninsulated metal piping.
	c. Pipe hangers and supports.
	d. Metal conduit.

	2. Paint the following work where exposed in occupied spaces:
	a. Equipment, including panelboards.
	b. Uninsulated metal piping.
	c. Pipe hangers and supports.
	d. Metal conduit.

	3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written instructions, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with pai...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	1. Latex System:
	a. Prime Coat: Latex, interior, matching topcoat.
	1) Sherwin-Williams: Loxon Concrete and Masonry Primer, A24 Series (5.3 – 8.0 mil wet, 2.1-3.2 mil dry)
	b. Intermediate Coat: Latex, interior, matching topcoat.
	c. Topcoat: Latex, interior (MPI Gloss Level 2).
	1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Eg-shel, B20 Series (4 mil wet, 1.7 mil dry)


	2. High-Performance Architectural Latex System:
	a. Prime Coat: Primer, alkali resistant, water based.
	1) Sherwin-Williams: Loxon Concrete and Masonry Primer, A24 Series (5.3 – 8.0 mil wet, 2.1-3.2 mil dry)

	b. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2).
	1) Sherwin-Williams: Pro Industrial Pre Catalyzed Waterbased Epoxy Eg-shel, K45 Series



	B. CMU Substrates:
	1. Latex System:
	a. Block Filler: Block filler, latex, interior/exterior.
	1) Sherwin-Williams: PrepRite Block Filler, B25 Series (16 mil wet, 7.7 mil dry)

	b. Intermediate Coat: Latex, interior, matching topcoat.
	c. Topcoat: Latex, interior (MPI Gloss Level 2).
	1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Eg-shel, B20 Series (4 mil wet, 1.7 mil dry)


	2. High-Performance Architectural Latex System:
	a. Prime Coat: Primer, alkali resistant, water based.
	1) Sherwin-Williams: PrepRite Block Filler, B25 Series (16 mil wet, 7.7 mil dry)

	b. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2).
	1) Sherwin-Williams: Pro Industrial Pre Catalyzed Waterbased Epoxy Eg-shel, K45 Series



	C. Steel Substrates:
	1. Latex over Shop-Applied Quick-Drying Shop Primer System:
	a. Prime Coat: Primer, rust inhibitive, metal.
	1) Sherwin-Williams: Pro Industrial Pro Cryl Universal Primer, B66 Series (5-10 mil wet, 1.8-3.6 mil dry)

	b. Intermediate Coat: Latex, interior, matching topcoat.
	c. Topcoat: Latex, interior (MPI Gloss Level 2).
	1) Sherwin-Williams: Pro Industrial Acrylic Eg-Shel, B66 Series (6-12 mil wet, 2.1-4.2 mil dry)


	2. Acrylic Dry-Fall System:
	a. Prime Coat: Primer, quick dry.
	1) Sherwin-Williams: Waterborne Acrylic Dryfall, B42 Series (6-9 mil wet, 1.5-2.3 mil dry)

	b. Topcoat: Dry fall, flat.
	1) Sherwin-Williams: Waterborne Acrylic Dryfall, B42 Series (6-9 mil wet, 1.5-2.3 mil dry)



	D. Galvanized-Metal Substrates:
	1. Latex System:
	a. Prime Coat: Primer, galvanized, cementitious.
	1) Sherwin-Williams: Pro Industrial Pro Cryl Universal Primer, B66 Series (5-10 mil wet, 1.8-3.6 mil dry)

	b. Intermediate Coat: Latex, interior, matching topcoat.
	c. Topcoat: Latex, interior (MPI Gloss Level 2).
	1) Sherwin-Williams: Pro Industrial Acrylic Eg-Shel, B66 Series (6-12 mil wet, 2.1-4.2 mil dry)



	E. Gypsum Board Substrates:
	1. Latex over Latex Sealer System:
	a. Prime Coat: Primer sealer, latex, interior.
	1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Primer, B28 Series (4 mil wet, 1.0 mil dry)
	b. Intermediate Coat: Latex, interior, matching topcoat.
	c. Topcoat: Latex, interior (MPI Gloss Level 2).
	1) Sherwin-Williams: ProMar 200 Zero VOC Interior Latex Eg-shel, B20 Series (4 mil wet, 1.7 mil dry)






	101100 Visual Display Units
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Section Includes:
	1. Glass Marker Walls
	2. Porcelain Enamel Steel Markerboards
	3. Tack boards and strips
	4. Chalkboard


	1.2 REFERENCED STANDARDS
	A. American Society for Testing Materials
	1. ASTM B221Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wires, Profiles and Tubes.
	2. ANSI Z97.1 Safety Glazing Materials Used in Buildings – Safety Performance Specifications and Methods of Test
	3. ASTM E84 Standard Test Method for Surface Burning Characteristics for Building Materials
	4. ASTM B221 Standard Specification for Aluminum and Aluminum Alloy Extruded Bars, Rods, Wires, Profiles and Tubes

	B. Porcelain Enamel Institute
	1. PEI-1002 Manual and Performance Specifications for Porcelain Enamel Writing Surfaces


	1.3 SUBMITTALS
	A. Shop Drawings: Provide shop drawings for each visual display board required.
	B. Product Data: Provide technical data for materials specified. Include Material Safety Data Sheets, when applicable.
	C. Samples and color charts: Provide Manufacturer's color charts and composition samples of face, core, backing and trim to illustrate finish, color and texture, where required.
	D. Manufacturer’s Instructions: Provide Manufacturer’s installation and cleaning instructions.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Manufacturer shall be a firm engaged in the manufacture of visual display boards in the United States.
	2. Manufacturer shall have a minimum of 5 years’ experience in the manufacture of visual display boards.

	B. Regulatory Requirements: Conforms to applicable code for flame/smoke rating in tackboards in accordance with ASTM E84.
	C. Operation and Maintenance: Include data on regular cleaning, stain removal, and precautions.

	1.5 PROJECT CONDITIONS
	A. Field measure prior to preparation of shop drawings and fabrication to ensure proper fit.
	B. Comply with manufacturer’s recommendations for acclimatizing area for interior moisture and temperature to approximate normal occupied conditions.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Schedule delivery of visual display boards with spaces sufficiently complete so that visual display boards can be installed upon delivery.
	B. Store products in manufacturer’s unopened packaging until ready for installation.
	C. Store materials protected from exposure to harmful weather conditions and at temperatures and humidity conditions recommended by manufacturer.

	1.7 WARRANTY
	A. Submit a “Life of the Building” warranty, stating that under normal usage and maintenance, and when installed in accordance with manufacturer’s instructions and recommendations, porcelain enamel steel markerboard writing surfaces are guaranteed for...
	B. Submit a standard warranty, stating that when installed in accordance with manufacturer’s instructions and recommendations, tackboards are guaranteed for one year against defects in materials and workmanship. Guarantee does not cover normal wear an...
	C. Submit a standard warranty, stating that under normal usage and maintenance, and when installed in accordance with manufacturer's instructions and recommendations, Manufacturer glass marker wall writing surfaces are guaranteed for 10 years. Guarant...
	D. Writing Surface Warranty Period: 10 years commencing on Date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Claridge Products and Equipment, Inc.
	B. Koraseal
	C. Magnatag Visible Systems
	D. PolyVision Corporation

	2.2 MATERIALS
	A. Glass Magnetic Marker Walls (Magnetic Dry Erase Whiteboard by Claridge is basis of design)
	1. Glass: ¼-inch thick tempered, low-iron, extra clear, safety writing glass with polished edges
	2. Glass Marker Wall writing surface: Smooth finish for use with wet or dry-erase markers
	3. Glass Sizes: Refer to drawings.
	4. Glass Color: Calm White
	5. Backing: Glass Marker Walls have steel backing permanently adhered to the back of the glass providing a surface that accepts rare earth magnets
	6. Separator: Vinyl t-mold cushions and protects glass edges at butt joints. T-mold is approx. 1-1/4” wide at base.
	7. Writing Surface Face Sheet – Manufactured in accordance with Porcelain Enamel Institute’s specification.
	8. Shall be enameling grade cold rolled steel.
	9. Enameling grade steel shall be coated with LCS3 Porcelain Enamel
	10. 3-Coat process shall include:
	a. Bottom Ground Coat – 1.5 to 2.2 mils
	b. Top Ground Coat – 2.0 to 2.8 mils
	c. Top Cover (Color) Coat – 3.0 to 4.0 mils

	11. Firing Temperature: Enamel shall be fired at lowest possible temperatures to reduce steel and porcelain stresses and achieve superior enamel and hardness.
	12. Color: As selected by architect from manufacturer’s standards.
	13. Locate in each classroom where indicated. Refer to drawings for size and location.
	B. Fixed Markerboard Panel Make-Up (Claridge Evolve is basis of design)
	1. Face Sheet: LCS3 porcelain enamel steel Markerboard
	2. Core Material: 7/16” Medium Density Fiberboard
	3. Backing: Moisture Barrier Back
	4. Size: Refer to drawings
	5. Color: LCS3 No. 100 Low Gloss
	6. Snap-in Accessory Tray, approx. 2” wide, furnished with each fixed markerboard
	7. Claridge Extruded Aluminum Trim and Adhesive
	C. Fixed Chalkboard Panel Make-Up (Claridge Evolve is basis of design)
	1. Face Sheet: LCS3 porcelain enamel steel Chalkboard
	2. Core Material: 7/16” Medium Density Fiberboard
	3. Backing: Moisture Barrier Back
	4. Size: Refer to drawings
	5. Color: As selected from manufacturers standards
	6. Snap-in Accessory Tray, approx. 2” wide, furnished with each fixed markerboard
	7. Claridge Extruded Aluminum Trim and Adhesive

	D. MWG - Marker Wall Trim
	1. Perimeter trim for top and bottom of glass walls is slotted every 8” for easy installation
	2. Length: Refer to drawings.
	3. Finish: Satin anodize finish is standard; powder coat paint optional
	4. Marker Wall Adhesive
	5. F-38 or 16A Adhesive (wall board or construction adhesive) required for mounting glass panels to wall
	6. Glass Mounting Clips
	7. 1136 Slotted clips – 1” wide (one clip required for every 6”)
	8. Finish: Satin anodize finish is standard; powder coat paint optional

	E. Glass Marker Wall Accessories
	1. Marker/Accessory Tray
	a. MGM-MC1 Marker Caddy 3-1/2” x 3-1/8” x 1-3/4” for holding markers and/or eraser, eraser cloth. Integrated rare earth magnets
	b. Standard continuous solid blade type aluminum tray with ribbed section and injection molded end closures at bottom of each markerboard or chalkboard.


	2.3 TACKBOARDS
	A. Materials for Tackboards (Claridge Evolve is basis of design)
	1. Claridge Cork: Composed of 1/4” thick self-healing, burlap backed cork laminated to a 1/4" hardboard backing.
	2. Fabrics: Select from pre-approved Guilford, Carnegie and Maharam fabrics.
	3. Tack Surface: Fabric
	4. Size: Refer to drawings.
	5. Color: from manufacturer’s standard colors.
	6. Trim: To match marker and chalk boards.


	2.4 FABRICATION
	A. Shop assembly: Specify factory assembled.


	PART 3 -  EXECUTION
	3.1 PROJECT CONDITIONS
	A. Verify before installation that interior moisture and temperature approximate normal occupied conditions.
	B. Verify that wall surfaces are prepared and ready to receive panels.

	3.2 INSTALLATION
	A. Deliver factory built units completely assembled and of dimensions shown in details and in accordance with manufacturers shop drawings as approved by the architect.
	B. Deliver in accordance with manufacturer’s shop drawings as approved by the architect.
	C. Follow manufacturer’s instructions for storage and handling of units before installation.
	D. Do not install on damp walls or in damp and humid weather without heat in the building.
	E. Install level and plumb, keeping perimeter trim straight in accordance with manufacturer’s recommendations.

	3.3 ADJUST AND CLEAN
	A. Verify that all accessories are installed as required for each unit.
	B. At completion of work, clean surfaces and trim in accordance with manufacturer’s recommendations, leaving all materials ready for use.



	101400 Signage
	PART 1  - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Dimensional characters.
	2. Panel signs.


	1.2 DEFINITIONS
	A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for signs.
	1. Show sign mounting heights, locations of supplementary supports, and accessories.
	2. Provide message list, typestyles, graphic elements, including tactile characters and Braille, and layout for each sign.

	C. Samples:  Provide 1 sample of signage for each color/material selected.

	1.4 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.


	PART 2  - PRODUCTS
	2.1  INTERIOR SIGNS
	A. Manufacturers:
	1. APCO Graphics.
	2. ASI Sign Systems.
	3. Inersign Corporation.
	4. Dixie Graphics.
	5. Mills Manufacturing.
	6. Kroy Sign Systems.
	7. Substitutions: Submit product data for approval under Provisions of Division 1.


	2.2 INTERIOR ROOM SIGNS (REFER TO FINISH SCHEDULE)
	A. Raised letter signs:  Used for room identification.
	1. Base material:  1/8” thick backplate, solid color, acrylic plastic.
	2. Characters:  Contrasting color of background, cut letters applied to top surface.  Unless noted otherwise on plan - 1” high numbers, ¾” high room names, ¾” high removable teacher name tag.  Computer generated with precise edges and form.
	3. Edges:  Radiused.
	4. Character Font:  Helvetica complying with Michigan Barrier Free.
	5. Braille:  Grade II Braille applied by the Raster TM method or engraved into the sign.
	B. Accessories:
	1. Tape Adhesive: Double sided tape, permanent adhesive

	2.3 CAST PLAQUE
	A. Size: 18” wide x 30” high.
	B. Metal: Bronze, satin face, black edges and background, semi-gloss polyurethane finish.
	C. Font: Helvetica, 400 letter allowance.
	D. Border: Projected single line beveled edge.
	E. Background: Leatherette.
	F. Mounting: Blind mount.
	G. Accessories:
	1. Screw Anchors: Self taping screws, countersink in face up sign.

	2.4 PROJECT CONSTRUCTION SIGN
	A. N/A
	2.5 INTERIOR CUT LETTERS:
	A. Gemini Cut Plastic Letters (Or Equal): Arial Bold Font all Uppercase.
	1. N/A

	2.6 ALUMINUM CAST LETTERS/LOGO FOR ENTRANCE CANOPY.
	A. Material:  Custom Aluminum Cast Lettering, see plans for content
	B. Size:  18” LETTERS
	C. Mounting Method:  Projected Mount.
	D. Mounting Location and Height: See Plans.
	E. Painted, Gloss
	F. Color: To be selected from manufacturer’s list of standard colors. Provide color chart for selection by architect. Coordinate logo with Owner During Construction.
	G. General Fabrication:
	1. Design, fabricate, and install sign assemblies to prevent buckling, opening up of joints, and over-stressing of welds and fasteners. Provide fade/crack resistant exterior grade finish.
	2. Mill joints to a tight, hairline fit.  Form joints exposed to the weather to exclude water penetration.
	3. Conceal fasteners if possible; otherwise, locate fasteners where they will be inconspicuous.
	PART 3 - EXECUTION

	3.1 INSTALLATION
	A. Locate signs and accessories where indicated, using mounting methods of types described and complying with manufacturer's written instructions.
	1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion and other defects in appearance.

	B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more stringent requirements apply.
	1. Shim Plate Mounting:  Provide 1/8-inch thick, concealed aluminum shim plates with predrilled and countersunk holes, at locations indicated, and where other mounting methods are not practicable.  Attach plate with fasteners and anchors suitable for ...
	2. Mechanical Fasteners:  Use non-removable mechanical fasteners placed through predrilled holes.  Attach signs with fasteners and anchors suitable for secure attachment to substrate as recommended in writing by sign manufacturer.
	END OF SECTION




	102113 Plastic Toilet Compartments
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Solid-plastic toilet compartments configured as toilet enclosures and urinal screens.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for supports that attach to overhead structural system.
	2. Section 061000 "Rough Carpentry" for blocking.
	3. Section 092216 "Non-Structural Metal Framing" for blocking.
	4. Section 102800 "Toilet, Bath, and Laundry Accessories" for accessories mounted on toilet compartments.


	1.2 COORDINATION
	A. Coordinate requirements for blocking, reinforcing, and other supports concealed within wall.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Solid-plastic toilet compartments:
	a. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for toilet compartments.


	B. Shop Drawings: For solid-plastic toilet compartments.
	1. Include plans, elevations, sections, details, and attachment details.
	2. Show locations of cutouts for compartment-mounted toilet accessories.
	3. Show locations of centerlines of toilet fixtures.
	4. Show locations of floor drains.
	5. Show overhead support or bracing locations.

	C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of available colors for each type of toilet compartment material indicated.
	1. Include Samples of hardware and accessories involving material and color selection.

	D. Product Schedule: For toilet compartments, prepared by or under the supervision of supplier, detailing location and selected colors for toilet compartment material.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For toilet compartments.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Extra Stock Material: Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Door Hinges: Two hinge(s) with associated fasteners.
	2. Latch and Keeper: Two latch(es) and keeper(s) with associated fasteners.
	3. Door Bumper: Two bumper(s) with associated fasteners.
	4. Door Pull: Two door pull(s) with associated fasteners.
	5. Fasteners: Ten fasteners of each size and type.


	1.6 FIELD CONDITIONS
	A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other construction contiguous with toilet compartments by field measurements, and coordinate before fabrication.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with applicable provisions in the U.S. Department of Justice current ADA Standards for Accessible Design and ICC A117.1 for toilet compartments designated as accessible.

	2.2 SOLID-PLASTIC TOILET COMPARTMENTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	Basis of Design – ASI Global Partitions, Color TBD from Standard Color Selections, TT Texture or equal.
	1. Global Partitions Corp., an ASI Group Company. (basis of design)
	2. Accurate Partitions Corp., an ASI Group Company.
	3. General Partitions Mfg. Corp.
	4. Scranton Products.
	5. Weis-Robart Partitions, Inc.

	B. Toilet-Enclosure Style: Overhead braced Floor anchored.
	C. Urinal-Screen Style: Wall hung Floor anchored Overhead braced.
	D. Door, Panel, Screen, and Pilaster Construction: Solid, high-density polyethylene (HDPE) panel material, not less than 1 inch thick, seamless, with eased edges, and with homogenous color and pattern throughout thickness of material.
	1. Integral Hinges: Configure doors and pilasters to receive integral hinges.
	2. Heat-Sink Strip: Manufacturer's standard continuous, stainless steel strip fastened to exposed bottom edges of solid-plastic components to hinder malicious combustion.
	3. Color and Pattern: Basis of Design – ASI Global Partitions, Blue 9509 TT Texture or equal.
	4. Pilaster Shoes and Sleeves (Caps): Manufacturer's standard design; stainless steel.
	5. Polymer Color and Pattern: Matching pilaster.

	E. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and construction of pilasters; with shoe matching that on the pilaster.
	F. Brackets (Fittings):
	1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel.
	a. Polymer Color and Pattern: Matching pilaster.


	G. Overhead Cross Bracing for Ceiling-Hung Units: As recommended by manufacturer and fabricated from solid polymer.

	2.3 HARDWARE AND ACCESSORIES
	A. Hardware and Accessories, Heavy Duty: Manufacturer's heavy-duty operating hardware and accessories.
	1. Hinges: Manufacturer's minimum 0.062-inch- thick stainless steel continuous, cam type that swings to a closed or partially open position, allowing emergency access by lifting door. Mount with through bolts.
	2. Latch and Keeper: Manufacturer's heavy-duty, surface-mounted, cast-stainless steel latch unit, designed to resist damage due to slamming, with combination rubber-faced door strike and keeper, and with provision for emergency access. Provide units t...
	3. Coat Hook: Manufacturer's heavy-duty combination cast-stainless steel hook and rubber-tipped bumper, sized to prevent inswinging door from hitting compartment-mounted accessories. Mount with through bolts.
	4. Door Bumper: Manufacturer's heavy-duty, rubber-tipped, cast-stainless steel bumper at outswinging doors. Mount with through bolts.
	5. Door Pull: Manufacturer's heavy-duty, cast-stainless steel pull at outswinging doors that complies with regulatory requirements for accessibility. Provide units on both sides of doors at compartments designated as accessible. Mount with through bolts.

	B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished to match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for through-bolt applications. For concealed anchors, use...

	2.4 MATERIALS
	A. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled standard of flatness.
	B. Stainless Steel Castings: ASTM A743/A743M.
	C. Zamac: ASTM B86, commercial zinc-alloy die castings.

	2.5 FABRICATION
	A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate requirements and provide cutouts for through-partition toilet accessories where required for attachment of toilet accessories.
	B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to conceal supports and leveling mechanism.
	C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide shoes at pilasters to conceal anchorage.
	D. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, inswinging doors for standard toilet compartments and 36-inch- wide, outswinging doors with a minimum 32-inch- wide, clear opening for compartments designated as accessible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for fastening, support, alignment, operating clearances, and other conditions affecting performance of the Work.
	1. Confirm location and adequacy of blocking and supports required for installation.

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

	3.2 INSTALLATION OF PLASTIC TOILET COMPARTMENTS
	A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels: 1/2 inch.
	b. Panels and Walls: 1 inch.

	2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height brackets.
	a. Locate bracket fasteners, so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.


	B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters with anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise indicated in manufacturer's written instructions. Secure contin...
	C. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into structural floor unless otherwise indicated in manufacturer's written instructions. Level, plumb, and tighten pilasters. Hang doors and adjust, so tops of door...
	D. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and plumb, rigid, and secured to resist lateral impact.

	3.3 ADJUSTING
	A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's written instructions for proper operation. Set hinges on inswinging doors to hold doors open approximately 30 degrees from closed position when unlatched. Set h...



	102800 Toilet Accessories
	105113 Metal Lockers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Knocked-down athletic lockers.


	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 metal locker.

	B. Shop Drawings: For metal lockers.
	1. Include plans, elevations, sections, and attachment details.
	2. Show locker trim and accessories.
	3. Include locker identification system and numbering sequence.

	C. Samples for Verification: For the following products, in manufacturer's standard size:
	1. Lockers and equipment.

	D. Product Schedule: For lockers. Use same designations indicated on Drawings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Sample Warranty: For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For adjusting, repairing, and replacing locker doors and latching mechanisms to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. The following metal locker hardware items equal to 10 percent of amount installed for each type and finish installed, but no fewer than five units:
	a. Locks.
	b. Blank identification plates.
	c. Hooks.



	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver metal lockers until spaces to receive them are clean, dry, and ready for their installation.

	1.8 FIELD CONDITIONS
	A. Field Measurements: Verify actual dimensions of recessed openings by field measurements before fabrication.

	1.9 COORDINATION
	A. Coordinate sizes and locations of concrete concrete masonry bases for metal lockers.
	B. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of work specified in other Sections to ensure that metal lockers can be supported and installed as indicated.

	1.10 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of metal lockers that fail in materials or workmanship, excluding finish, within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures.
	b. Faulty operation of latches and other door hardware.

	2. Damage from deliberate destruction and vandalism is excluded.
	3. Warranty Period for Knocked-Down Metal Lockers: lifetime from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain metal lockers and accessories from single source from single locker manufacturer.
	1. Obtain locks from single lock manufacturer.


	2.2 PERFORMANCE REQUIREMENTS
	A. Accessibility Standard: For lockers indicated to be accessible, comply with applicable provisions in the USDOJ's "2010 ADA Standards for Accessible Design" the ABA standards of the Federal agency having jurisdiction and ICC A117.1.
	1. Refer to Drawings for lockers indicated to be accessible.

	2.3 KNOCKED-DOWN ATHLETIC LOCKERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Republic Storage Systems, LLC; Heavy Duty Ventilated or comparable product by one of the following:
	1. Lyon Workspace Products, LLC.
	2. Penco Products, Inc.

	B. Perforated Doors: One piece; fabricated from 0.075-inch nominal-thickness steel sheet with manufacturer's standard diamond perforations; formed into channel shape with double bend at vertical edges and with right-angle single bend at horizontal edg...
	1. Reinforcement: Manufacturer's standard reinforcing angles, channels, or stiffeners for doors more than 15 inches wide; welded to inner face of doors.

	C. Body: Assembled by riveting or bolting body components together. Fabricate from unperforated steel sheet with thicknesses as follows:
	1. Tops and Bottoms: 0.060-inch nominal thickness, with single bend at edges.
	2. Backs: 0.048-inch nominal thickness.
	3. Shelves: 0.060-inch nominal thickness, with double bend at front and single bend at sides and back.

	D. Unperforated Sides: Fabricated from 0.060-inch nominal-thickness steel sheet.
	E. Frames: Channel formed; fabricated from 0.060-inch nominal-thickness steel sheet or 0.097-inch nominal-thickness steel angles; lapped and factory welded at corners; with top and bottom main frames factory welded into vertical main frames. Form cont...
	1. Cross Frames for Double-Tier Lockers: Channel formed and fabricated from same material as main frames; welded to vertical main frames.

	F. Reinforced Bottoms: Structural channels, formed from 0.075-inch nominal-thickness steel sheet; welded to front and rear of side-panel frames.
	G. Hinges: Welded to door and attached to door frame with no fewer than two factory-installed rivets per hinge that are completely concealed and tamper resistant when door is closed; fabricated to swing 180 degrees.
	1. Continuous Hinges: Manufacturer's standard, steel; side or top mounted as required by locker configuration.

	H. Recessed Door Handle and Latch: Stainless steel cup with integral door pull, recessed so locking device does not protrude beyond door face; pry and vandal resistant.
	1. Multipoint Latching: Finger-lift latch control designed for use with built-in combination locks, built-in cylinder locks, or padlocks; positive automatic latching and prelocking.
	a. Latch Hooks: Equip doors 48 inches and higher with three latch hooks and doors less than 48 inches high with two latch hooks; fabricated from 0.120-inch nominal-thickness steel sheet; welded to full-height door strikes; with resilient silencer on e...
	b. Latching Mechanism: Manufacturer's standard, rattle-free latching mechanism and moving components isolated to prevent metal-to-metal contact, and incorporating a prelocking device that allows locker door to be locked while door is open and then clo...


	I. Locks: Combination padlocks to be provided by Owner/User.
	J. Identification Plates: Manufacturer's standard, etched, embossed, or stamped aluminum plates, with numbers and letters at least 3/8 inch high.
	K. Hooks: Manufacturer's standard ball-pointed, aluminum or steel; zinc plated.
	L. Continuous Sloping Tops: Fabricated from 0.048-inch nominal-thickness steel sheet, with a pitch of approximately 20 degrees.
	1. Closures: Vertical-end type.

	M. Recess Trim: Fabricated from 0.048-inch nominal-thickness steel sheet.
	N. Filler Panels: Fabricated from 0.048-inch nominal-thickness steel sheet.
	O. Finished End Panels: Fabricated from 0.024-inch nominal-thickness steel sheet to cover unused penetrations and fasteners, except for perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match lockers.
	P. Materials:
	1. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B, suitable for exposed applications.
	2. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with A60 zinc-iron, alloy (galvannealed) coating designation.
	3. Expanded Metal: ASTM F1267, Type II (flattened), Class I (uncoated), 3/4-inch steel mesh, with at least 70 percent open area.

	Q. Finish: Baked enamel or powder coat.
	1. Color: As selected by Architect from manufacturer's full range.


	2.4 LOCKS
	A. Combination Padlock: Provided by Owner/User.

	2.5 FABRICATION
	A. Fabricate metal lockers square, rigid, without warp, and with metal faces flat and free of dents or distortion. Make exposed metal edges safe to touch and free of sharp edges and burrs.
	1. Form body panels, doors, shelves, and accessories from one-piece steel sheet unless otherwise indicated.
	2. Provide fasteners, filler plates, supports, clips, and closures as required for complete installation.

	B. Fabricate each metal locker with an individual door and frame; individual top, bottom, and back; and common intermediate uprights separating compartments.
	C. Equipment: Provide each locker with an identification plate and the following equipment:
	1. Single-Tier Units: Shelf, one double-prong ceiling hook and two single-prong wall hooks.

	D. Knocked-Down Construction: Fabricate metal lockers by preassembling at plant prior to shipping, using manufacturer's nuts, bolts, screws, or rivets.
	E. Accessible Lockers: Fabricate as follows:
	1. Locate bottom shelf no lower than 15 inches above the floor.
	2. Where hooks or additional shelves are provided, locate no higher than 48 inches above the floor.

	F. Continuous Sloping Tops: Fabricated in lengths as long as practical, without visible fasteners at splice locations; finished to match lockers.
	1. Sloping-top corner fillers, mitered.

	G. Recess Trim: Fabricated with minimum 2-1/2-inch face width and in lengths as long as practical; finished to match lockers.
	H. Filler Panels: Fabricated in an unequal leg angle shape; finished to match lockers. Provide slip-joint filler angle formed to receive filler panel.
	I. Finished End Panels: Fabricated to conceal unused penetrations and fasteners, except for perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match lockers.
	1. Provide one-piece panels for double-row (back-to-back) locker ends.


	2.6 ACCESSORIES
	A. Fasteners: Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts or lock washers for nuts on moving parts.
	B. Anchors: Material, type, and size required for secure anchorage to each substrate.
	1. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls for corrosion resistance.
	2. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls and floors or support bases, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install lockers level, plumb, and true; shim as required, using concealed shims.
	1. Anchor locker runs at ends and at intervals recommended by manufacturer, but not more than 36 inches o.c. Using concealed fasteners, install anchors through backup reinforcing plates, channels, or blocking as required to prevent metal distortion.
	2. Anchor single rows of metal lockers to walls near top and bottom of lockers.
	3. Anchor back-to-back metal lockers to floor.

	B. Knocked-Down Lockers: Assemble with manufacturer's standard fasteners, with no exposed fasteners on door faces or face frames.
	C. Equipment:
	1. Attach hooks with at least two fasteners.
	2. Attach door locks on doors using security-type fasteners.
	3. Identification Plates: Identify metal lockers with identification indicated on Drawings.
	a. Attach plates to each locker door, near top, centered, with at least two aluminum rivets.
	b. Attach plates to upper shelf of each open-front metal locker, centered, with a least two aluminum rivets.


	D. Trim: Fit exposed connections of trim, fillers, and closures accurately together to form tight, hairline joints, with concealed fasteners and splice plates.
	1. Attach recess trim to recessed metal lockers with concealed clips.
	2. Attach filler panels with concealed fasteners. Locate filler panels where indicated on Drawings.
	3. Attach sloping-top units to metal lockers, with closures at exposed ends.
	4. Attach boxed end panels using concealed fasteners to conceal exposed ends of nonrecessed metal lockers.
	5. Attach finished end panels using fasteners only at perimeter to conceal exposed ends of nonrecessed metal lockers.


	3.3 ADJUSTING
	A. Clean, lubricate, and adjust hardware. Adjust doors and latches to operate easily without binding. Verify that integral locking devices operate properly.

	3.4 PROTECTION
	A. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint. Do not permit use during construction.
	B. Touch up marred finishes, or replace metal lockers that cannot be restored to factory-finished appearance. Use only materials and procedures recommended or furnished by locker manufacturer.



	122413 Roller Window Shades
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manually operated roller shades with single rollers.

	B. Related Requirements:
	1. Section 061000 "Rough Carpentry" for wood blocking and grounds for mounting roller shades and accessories.
	2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for light-blocking shades with a sealant.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Shop Drawings: Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	C. Samples for Initial Selection: For each type and color of shadeband material.
	1. Include Samples of accessories involving color selection.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each type of shadeband material, for tests performed by a qualified testing agency.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For roller shades to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Fabricator of products.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when oc...
	B. Field Measurements: Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings. Allow clearances for operating hardware...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Draper Inc.
	2. Hunter Douglas Contract.
	3. Lutron Electronics Co., Inc.
	4. MechoShade Systems, Inc.

	B. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that stops shade movement when bead chain is released; permanently adjusted and lubricated.
	1. Bead Chains: Manufacturer's standard.
	a. Loop Length: Full length of roller shade.
	b. Limit Stops: Provide upper and lower ball stops.
	c. Chain-Retainer Type: Clip, jamb mount.


	C. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required to accommodate operating mechanisms and weights and widths of shadebands indicated without deflection. Provide with permanently lubricated driv...
	1. Roller Drive-End Location: Right side of interior face of shade.
	2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller.
	3. Shadeband-to-Roller Attachment: Manufacturer's standard method.

	D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.
	E. Shadebands:
	1. Shadeband Material: Light-filtering fabric.
	2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum.
	a. Type: Enclosed in sealed pocket of shadeband material.


	G.     Installation Accessories:
	1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and operating mechanism and attaches to roller endcaps without exposed fasteners.
	a. Shape: L-shaped.
	b. Height: Manufacturer's standard height required to conceal roller and shadeband assembly when shade is fully open, but not less than 3 inches.

	2. Closure Panel and Wall Clip: Removable aluminum panel designed for installation at bottom of site-constructed ceiling recess or pocket and for snap-in attachment to wall clip without fasteners.
	a. Closure-Panel Width: 2 inches.

	3. Installation Accessories Color and Finish: As selected from manufacturer's full range.


	b. ROLLER SHADE FABRICATION
	i. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, including requirements for flexible, chain-loop devices; lead content of components; and warning labels.
	ii. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F:
	1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of opening in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or minus 1/8 inch. Length equal to head-to-sill or -floor dimension of opening in which ...

	iii. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent possible, except as follows:
	1. Vertical Shades: Where width-to-length ratio of shadeband is equal to or greater than 1:4 , provide battens and seams at uniform spacings along shadeband length to ensure shadeband tracking and alignment through its full range of movement without d...
	2. Skylight Shades: Provide battens and seams at uniform spacings along shadeband as required to ensure shadeband tracking and alignment through its full range of movement without distortion or sag of material.
	3. Railroaded Materials: Railroad material where material roll width is less than the required width of shadeband and where indicated. Provide battens and seams as required by railroaded material to produce shadebands with full roll-width panel(s) plu...



	H. EXECUTION
	a. EXAMINATION
	i. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, and other conditions affecting performance of the Work.
	ii. Proceed with installation only after unsatisfactory conditions have been corrected.

	b. ROLLER SHADE INSTALLATION
	i. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands: Located so shadeband is not closer than 2 inches to interior face of glass. Allow clearances for window operation hardware.

	ii. Roller Shade Locations: At exterior windows.

	c. ADJUSTING
	i. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	d. CLEANING AND PROTECTION
	i. Clean roller shade surfaces, after installation, according to manufacturer's written instructions.
	ii. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	iii. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.



	123623 Plastic Laminate Clad Countertops
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Plastic-laminate-clad countertops.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For plastic-laminate-clad countertops.
	1. Apply AWI Quality Certification Program label to Shop Drawings.

	C. Samples: Plastic laminates in each type, color, pattern, and surface finish required.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For the following:
	1. Composite wood products.
	2. High-pressure decorative laminate.
	3. Adhesives.



	PART 2 -  PRODUCTS
	2.1 PLASTIC-LAMINATE-CLAD COUNTERTOPS
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, installation, and other requirements.
	1. Provide inspections of fabrication and installation together with labels and certificates from AWI certification program indicating that countertops comply with requirements of grades specified.

	B. Grade: Premium.
	C. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Wilsonart LLC. Basis of Design
	b. Formica Corporation.
	c. Lamin-Art, Inc.
	d. Nevamar; a Panolam Industries International, Inc. brand.
	e. Pionite; a Panolam Industries International, Inc. brand.


	D. Colors, Patterns, and Finishes: As per manufacturer standards color selections, provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. Refer to Finish Schedule of Construction Documents

	E. Edge Treatment: Same as laminate cladding on horizontal surfaces.
	F. Core Material: MDF made with exterior glue.
	G. Core Material at Sinks: MDF made with exterior glue.
	H. Core Thickness: 1-1/8 inch.
	1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional layers of core material laminated to top.

	I. Backer Sheet: Provide plastic-laminate backer sheet, NEMA LD 3, Grade BKL, on underside of countertop substrate.
	J. Paper Backing: Provide paper backing on underside of countertop substrate.
	K. Provide 2” radius corner at all exposed outside corner edges.

	2.2 WOOD MATERIALS
	A. Wood Products: Provide materials that comply with requirements of referenced quality standard unless otherwise indicated.
	1. Wood Moisture Content: 5 to 10 percent.

	B. Composite Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of countertop and quality grade specified unless otherwise indicated.
	1. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.


	2.3 ACCESSORIES
	A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic caps with slot for wire passage.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Doug Mockett & Company, Inc.

	2. Outside Diameter: 1-1/4 inch
	3. Color: Black
	4. Install where indicated on drawings or where indicated in field by Architect or Owner. Provide 2 per classroom.


	2.4 FABRICATION
	A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end overhang of 1 inch over base cabinets. Ease edges to radius indicated for the following:
	1. Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated.

	B. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for scribing,...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Grade: Install countertops to comply with same grade as item to be installed.
	B. Assemble countertops and complete fabrication at Project site to the extent that it was not completed in the shop.
	1. Provide cutouts for 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. Sand edges of cutouts to remove splinters ...
	2. Seal edges of cutouts by saturating with varnish.

	C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be joined in shop so Project-site processing of top and edge surfaces is not req...
	1. Secure field joints in countertops with concealed clamping devices located within 6 inches of front and back edges and at intervals not exceeding 24 inches. Tighten according to manufacturer's written instructions to exert a constant, heavy-clampin...

	D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Install countertops level and true in line. Use concealed shims as required to maintain not more than a 1/8-inch-in-96-inches variation from a straight, level plane.
	2. Secure backsplashes to walls with adhesive.
	3. Seal joints between countertop and backsplash, if any, and joints where countertop and backsplash abut walls with mildew-resistant silicone sealant or another permanently elastic sealing compound recommended by countertop material manufacturer.

	F. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to underside of countertop at a minimum of 48 inches o.c. Remove protection at Substantial Completion.



	123661 Solid Surface Countertops
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Solid surface material countertops.
	2. Solid surface material backsplashes.
	3. Solid surface material end splashes.


	1.2 ACTION SUBMITTALS
	A. Product Data: For countertop materials.
	B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples: For each type of material exposed to view.


	PART 2 -  PRODUCTS
	2.1 SOLID SURFACE COUNTERTOP AND WINDOW SILL MATERIALS
	Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Wilsonart LLC, basis of design.
	b. E. I. du Pont de Nemours and Company, Corian.
	c. Formica Corporation.
	d. LG HI MACS

	A. Solid Surface Countertop Material: Homogeneous-filled plastic resin complying with ICPA SS-1.
	2. Type: Provide Standard type unless Special Purpose type is indicated.

	C. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.
	D. 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.

	B. Countertops: 1/2-inch- thick, solid surface material with ½” Top and Bottom Round Over edge finish at Office Desk and 1/8” Round Over Top at toilet rooms.
	C. Backsplashes: 1/2-inch- thick, solid surface material. Beveled at toilet rooms.
	D. Joints: Fabricate countertops without joints.
	E. Provide cutouts/holes where indicated by District or shown on drawings. Minimum 4 at Office Desk.
	F. Cutouts and Holes:
	1. Undercounter  Plumbing  Fixtures:  Make  cutouts  for  fixtures [in  shop]  using  template  or pattern furnished by fixture manufacturer. Form cut outs to smooth, even curves.
	a. Provide  vertical  edges,  slightly  eased  at  juncture  of  cutout  edges  with  top  and bottom surfaces of countertop.
	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.
	4. Provide cutouts/holes where indicated by District or shown on drawings. Minimum three (3) 2” grommets shall be cut at Office Desk where indicated by Architect or Owner. Provide stainless steel grommet cap and sleeve.

	2.3 INSTALLATION MATERIALS
	A. Adhesive: Product recommended by solid surface material manufacturer.
	B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint Sealants."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Fasten countertops by screwing through corner blocks of base units into underside of countertop. Predrill holes for screws as recommended by manufacturer.
	B. Install backsplashes and end splashes by adhering to wall and countertops with adhesive.
	C. 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 cle...
	D. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."
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	230923 Building Automation Systems for HVAC
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. BAS for monitoring and controlling of new or remodeled HVAC systems indicated.
	2. Delivery of selected control devices to HVAC systems installers for field installation.
	3. Integration of the new HVAC Controls with the existing School BAS Controls.

	B. Related Requirements:
	1. Section 230100 – General Mechanical Provisions
	2. Section 232116 – Hydronic Specialties
	3. Section 233100 – Air Distribution
	4. Section 237219 – Static Plate Energy Recovery Units
	5. Section 237313 -  Indoor Custom Air Handling Units
	6. Section 238126 – Air Cooled Condensing Units
	7. Sequence of Operations shown on the Construction Drawings;


	1.3 DEFINITIONS
	A. Algorithm: A logical procedure for solving a recurrent mathematical problem. A prescribed set of well-defined rules or processes for solving a problem in a finite number of steps.
	B. Analog: A continuously varying signal value, such as current, flow, pressure, or temperature.
	C. BACnet Specific Definitions:
	1. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A communications protocol allowing devices to communicate data over and services over a network.
	2. BACnet Interoperability Building Blocks (BIBBs): BIBB defines a small portion of BACnet functionality that is needed to perform a particular task. BIBBs are combined to build the BACnet functional requirements for a device.
	3. BACnet/IP: Defines and allows using a reserved UDP socket to transmit BACnet messages over IP networks. A BACnet/IP network is a collection of one or more IP subnetworks that share the same BACnet network number.
	4. BACnet Testing Laboratories (BTL): Organization responsible for testing products for compliance with ASHRAE 135, operated under direction of BACnet International.
	5. PICS (Protocol Implementation Conformance Statement): Written document that identifies the particular options specified by BACnet that are implemented in a device.

	D. BAS:  Building Automation System for primarily controlling HVAC systems and components, but may incorporate control of other building functions such as lighting, security cameras and door locks, etc.
	E. Binary: Two-state signal where a high signal level represents ON" or "OPEN" condition and a low signal level represents "OFF" or "CLOSED" condition. "Digital" is sometimes used interchangeably with "Binary" to indicate a two-state signal.
	F. Controller: Generic term for any standalone, microprocessor-based, digital controller residing on a network, used for local or global control. Three types of controllers are indicated: Network Controller, Programmable Application Controller, and Ap...
	G. Control System Integrator: An entity that assists in expansion of existing enterprise system and support of additional operator interfaces to I/O being added to existing enterprise system.
	H. COV: Changes of value.
	I. DDC System Provider: Authorized representative of, and trained by, DDC system manufacturer and responsible for execution of DDC system Work indicated.
	J. Distributed Control: Processing of system data is decentralized and control decisions are made at subsystem level. System operational programs and information are provided to remote subsystems and status is reported back. On loss of communication, ...
	K. DOCSIS: Data-Over Cable Service Interface Specifications.
	L. E/P: Voltage to pneumatic.
	M. Gateway: Bidirectional protocol translator that connects control systems that use different communication protocols.
	N. HLC: Heavy load conditions.
	O. I/O: System through which information is received and transmitted. I/O refers to analog input (AI), binary input (BI), analog output (AO) and binary output (BO). Analog signals are continuous and represent control influences such as flow, level, mo...
	P. I/P: Current to pneumatic.
	Q. LAN: Local area network.
	R. LNS: LonWorks Network Services.
	S. LON Specific Definitions:
	1. FTT-10: Echelon Transmitter-Free Topology Transceiver.
	2. LonMark: Association comprising suppliers and installers of LonTalk products. Association provides guidelines for implementing LonTalk protocol to ensure interoperability through a standard or consistent implementation.
	3. LonTalk: An open standard protocol developed by the Echelon Corporation that uses a "Neuron Chip" for communication. LonTalk is a register trademark of Echelon.
	4. LonWorks: Network technology developed by Echelon.
	5. Node: Device that communicates using CEA-709.1-C protocol and that is connected to a CEA-709.1-C network.
	6. Node Address: The logical address of a node on the network, consisting of a Domain number, Subnet number, and Node number. "Node number" portion of an address is a number assigned to device during installation, is unique within a subnet, and is not...
	7. Node ID: A unique 48-bit identifier assigned at factory to each CEA-709.1-C device. Sometimes called a "Neuron ID."
	8. Program ID: An identifier (number) stored in a device (usually EEPROM) that identifies node manufacturer, functionality of device (application and sequence), transceiver used, and intended device usage.
	9. Standard Configuration Property Type (SCPT): Pronounced "skip-it." A standard format type maintained by LonMark International for configuration properties.
	10. Standard Network Variable Type (SNVT): Pronounced "snivet." A standard format type maintained by LonMark used to define data information transmitted and received by individual nodes. "SNVT" is used in two ways. It is an acronym for "Standard Netwo...
	11. Subnet: Consists of a logical grouping of up to 127 nodes, where logical grouping is defined by node addressing. Each subnet is assigned a number, which is unique within a Domain. See "Node Address."
	12. TP/FT-10: Free Topology Twisted Pair network defined by CEA-709.3 and is most common media type for a CEA-709.1-C control network.
	13. TP/XF-1250: High-speed, 1.25-Mbps, twisted-pair, doubly terminated bus network defined by "LonMark Interoperability Guidelines" typically used only to connect multiple TP/FT-10 networks.
	14. User-Defined Configuration Property Type (UCPT): Pronounced "U-Keep-It." A Configuration Property format type that is defined by device manufacturer.
	15. User-Defined Network Variable Type (UNVT): Network variable format defined by device manufacturer. UNVTs create non-standard communications that other vendors' devices may not correctly interpret and may negatively impact system operation. UNVTs a...

	T. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	U. Mobile Device: A data-enabled phone or tablet computer capable of connecting to a cellular data network and running a native control application or accessing a web interface.
	V. Modbus TCP/IP: An open protocol for exchange of process data.
	W. MS/TP: Master-slave/token-passing, IEE 8802-3. Datalink protocol LAN option that uses twisted-pair wire for low-speed communication.
	X. MTBF: Mean time between failures.
	Y. Network Controller: Digital controller, which supports a family of programmable application controllers and application-specific controllers, that communicates on peer-to-peer network for transmission of global data.
	Z. Network Repeater: Device that receives data packet from one network and rebroadcasts it to another network. No routing information is added to protocol.
	AA. Peer to Peer: Networking architecture that treats all network stations as equal partners.
	BB. POT: Portable operator's terminal.
	CC. PUE: Performance usage effectiveness.
	DD. RAM: Random access memory.
	EE. RF: Radio frequency.
	FF. Router: Device connecting two or more networks at network layer.
	GG. Server: Computer used to maintain system configuration, historical and programming database.
	HH. TCP/IP: Transport control protocol/Internet protocol.
	II. UPS: Uninterruptible power supply.
	JJ. USB: Universal Serial Bus.
	KK. User Datagram Protocol (UDP): This protocol assumes that the IP is used as the underlying protocol.
	LL. VAV: Variable air volume.
	MM. WLED: White light emitting diode.

	1.4 SUBMITTALS
	A. Product Data: For each type of product include the following:
	1. Construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Operating characteristics, electrical characteristics, and furnished accessories indicating process operating range, accuracy over range, control signal over range, default control signal with loss of power, calibration data specific to each unique...
	3. Product description with complete technical data, performance curves, and product specification sheets.
	4. Installation, operation and maintenance instructions including factors effecting performance.
	5. Bill of materials of indicating quantity, manufacturer, and extended model number for each unique product.
	A. Workstations.
	B. Servers.
	C. Gateways.
	D. Routers.
	E. Protocol analyzers.
	F. DDC controllers.
	G. Enclosures.
	H. Electrical power devices.
	I. Accessories.
	J. Instruments.
	K. Control dampers and actuators.
	L. Control valves and actuators.

	6. When manufacturer's product datasheets apply to a product series rather than a specific product model, clearly indicate and highlight only applicable information.

	B. Shop Drawings:
	1. General Requirements:
	A. Include cover drawing with Project name, location, Owner, Architect, Contractor and issue date with each Shop Drawings submission.
	B. Include a drawing index sheet listing each drawing number and title that matches information in each title block.

	2. Include details of product assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Plan Drawings indicating the following:
	A. Screened backgrounds of walls, structural grid lines, HVAC equipment, ductwork and piping.
	B. Room names and numbers with coordinated placement to avoid interference with control products indicated.
	C. Each desktop workstation, server, gateway, router, BAS controller, control panel instrument connecting to BAS controller, and damper and valve connecting to BAS controller, if included in Project.
	D. Placement of products in rooms, ducts, and piping to reflect proposed installed condition.
	E. Network communication cable and raceway routing.
	F. Proposed routing of wiring, cabling, conduit, and tubing, coordinated with building services for review before installation.

	4. Schematic drawings for each controlled HVAC system indicating the following:
	A. I/O points labeled with point names shown. Indicate instrument range, normal operating set points, and alarm set points. Indicate fail position of each damper and valve, if included in Project.
	B. I/O listed in table format showing point name, type of device, manufacturer, model number, and cross-reference to product data sheet number.
	C. A graphic showing location of control I/O in proper relationship to HVAC system.
	D. Wiring diagram with each I/O point having a unique identification and indicating labels for all wiring terminals.
	E. Unique identification of each I/O that shall be consistently used between different drawings showing same point.
	F. Elementary wiring diagrams of controls for HVAC equipment motor circuits including interlocks, switches, relays and interface to BAS controllers.
	G. Narrative sequence of operation.
	H. Graphic sequence of operation, showing all inputs and output logical blocks.

	5. Control panel drawings indicating the following:
	A. Panel dimensions, materials, size, and location of field cable, raceways, and tubing connections.
	B. Interior subpanel layout, drawn to scale and showing all internal components, cabling and wiring raceways, nameplates and allocated spare space.
	C. Front, rear, and side elevations and nameplate legend.
	D. Unique drawing for each panel.

	6. BAS system network riser diagram indicating the following:
	A. Each device connected to network with unique identification for each.
	B. Interconnection of each different network in DDC system.
	C. For each network, indicate communication protocol, speed and physical means of interconnecting network devices, such as copper cable type, or optical fiber cable type. Indicate raceway type and size for each.
	D. Each network port for connection of an operator workstation or other type of operator interface with unique identification for each.

	7. BAS system electrical power riser diagram indicating the following:
	A. Each point of connection to field power with requirements (volts/phase//hertz/amperes/connection type) listed for each.
	B. Each control power supply including, as applicable, transformers, power-line conditioners, transient voltage suppression and high filter noise units, DC power supplies, and UPS units with unique identification for each.
	C. Each product requiring power with requirements (volts/phase//hertz/amperes/connection type) listed for each.
	D. Power wiring type and size, race type, and size for each.

	8. Monitoring and control signal diagrams indicating the following:
	A. Control signal cable and wiring between controllers and I/O.
	B. Point-to-point schematic wiring diagrams for each product.
	C. Control signal tubing to sensors, switches and transmitters.
	D. Process signal tubing to sensors, switches and transmitters..


	C. Delegated-Design Submittal: For BAS system products and installation indicated as being delegated.
	1. Supporting documentation showing BAS system design complies with performance requirements indicated, including calculations and other documentation necessary to prove compliance.
	2. Schedule control dampers and actuators.
	3. Schedule for control valves and actuators.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:
	1. Plan drawings and corresponding product installation details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	A. Product installation location shown in relationship to room, duct, pipe and equipment.
	B. Structural members to which products will be attached.
	C. Wall-mounted instruments located in finished space showing relationship to light switches, fire-alarm devices and other installed devices.
	D. Size and location of wall access panels for products installed behind walls and requiring access.




	PART 2 -  PRODUCTS
	2.1 APPROVED BAS SYSTEM CONTRACTOR
	A. ACC Planned Services is the approved Controls Contractor for this work and Delta BAS controls system currently installed within the Negaunee Schools facilities.  The contact for ACC is Paul Thomson at (920)915-8644; pthomson@accplan.com.

	2.2 BAS SYSTEM DESCRIPTION
	A. Microprocessor-based monitoring and control including analog/digital conversion and program logic. A control loop or subsystem in which digital and analog information is received and processed by a microprocessor, and digital control signals are ge...
	1. BAS system shall consist of a high-speed peer-to-peer network of distributed BAS controllers, other network devices, operator interfaces, and software.

	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.

	2.3 WEB ACCESS
	A. BAS system shall be Web based.  BAS software shall be designed around open standards of Web technology. BAS server shall be accessed using a Web browser over BAS network, using Owner's LAN, and remotely over Internet through Owner's LAN.  Controls ...
	B. Provide operators complete access to BAS system via a Web browser. No special software other than a Web browser shall be required to access graphics, point displays, and trends; to configure trends, points, and controllers; and to edit programming.
	C. Web access shall be password protected.


	2.4 BAS SYSTEM OPERATOR INTERFACES
	A. Operator Means of System Access: Operator shall be able to access entire BAS through any of multiple means such as desktop workstations, portable devices, and mobile devices through web access.

	2.5 NETWORKS
	A. Assure that the BAS being installed will operate and function on the network within the clients facility for connecting workstations, mobile devices, and network controllers to the existing controls network

	2.6 SYSTEM SOFTWARE
	A. System Software Minimum Requirements shall be consistent with the controls system at the High School for Operator Interface, database management, network communications, scheduling, and all other software requirements.
	B. Graphic Interface Software:  Include a full interactive graphical selection means of accessing and displaying system data to operator consistent with that at the High School.
	C. Alarm Handling Software: Include alarm handling software to report all alarm conditions monitored and transmitted through BAS controllers.

	2.7 BAS CONTROLLERS
	A. BAS shall consist of a combination of network controllers, programmable application controllers and application-specific controllers to satisfy performance requirements indicated.
	B. BAS controllers shall perform monitoring, control, energy optimization and other requirements indicated.
	C. BAS controllers shall use a multitasking, multiuser, real-time digital control microprocessor with a distributed network database and intelligence.
	D. Each BAS controller shall be capable of full and complete operation as a completely independent unit and as a part of a BAS wide distributed network.
	E. Environment Requirements:
	1. Controller hardware shall be suitable for the anticipated ambient conditions.
	2. Controllers located in conditioned space shall be rated for operation at 32 to 120 deg F.
	3. Controllers located outdoors shall be rated for operation at -25 to 120 deg F.

	F. Power and Noise Immunity:
	1. Controller shall operate at 90 to 110 percent of nominal voltage rating and shall perform an orderly shutdown below 80 percent of nominal voltage.
	2. Operation shall be protected against electrical noise of 5 to 120 Hz and from keyed radios with up to 5 W of power located within 36 inches of enclosure.

	G. BAS Controller Spare Processing Capacity:
	1. Include spare processing memory for each controller. RAM, PROM, or EEPROM will implement requirements indicated with the following spare memory:
	A. Network Controllers: 50 percent.
	B. Programmable Application Controllers: Not less than 60 percent.
	C. Application-Specific Controllers: Not less than 70 percent.

	2. Memory shall support BAS controller's operating system and database and shall include the following:
	A. Monitoring and control.
	B. Energy management, operation and optimization applications.
	C. Alarm management.
	D. Historical trend data of all connected I/O points.
	E. Maintenance applications.
	F. Operator interfaces.
	G. Monitoring of manual overrides.


	H. BAS Controller Spare I/O Point Capacity: Include spare I/O point capacity for each controller as follows:
	1. Network, Programmable Application, and Application Specific Controllers:
	A.  20 percent of each AI, AO, BI, and BO point connected to controller.
	B. Minimum Spare I/O Points per Controller:
	1) AIs: Three
	2) AOs: Three.
	3) BIs: Three.
	4) BOs: Three.



	I. Maintenance and Support: Include the following features to facilitate maintenance and support:
	1. Mount microprocessor components on circuit cards for ease of removal and replacement.
	2. Means to quickly and easily disconnect controller from network.
	3. Means to quickly and easily access connect to field test equipment.
	4. Visual indication that controller electric power is on, of communication fault or trouble, and that controller is receiving and sending signals to network.


	2.8 NETWORK AND PROGRAMMABLE APPLICATION CONTROLLERS
	A. General Network Controller Requirements:
	1. Include adequate number of controllers to achieve performance indicated.
	2. System shall consist of one or more independent, standalone, microprocessor-based network controllers to manage global strategies indicated.
	3. Controller shall have enough memory to support its operating system, database, and programming requirements.
	4. Data shall be shared between networked controllers and other network devices.
	5. Operating system of controller shall manage input and output communication signals to allow distributed controllers to share real and virtual object information and allow for central monitoring and alarms.
	6. Controllers that perform scheduling shall have a real-time clock.
	7. Controller shall continually check status of its processor and memory circuits. If an abnormal operation is detected, controller shall assume a predetermined failure mode and generate an alarm notification.
	8. Controllers shall be fully programmable.

	B. Operator Interface:
	1. Controller shall be equipped with a service communications port for connection to a portable operator's workstation or mobile device.

	C. Serviceability:
	1. Controller shall be equipped with diagnostic LEDs or other form of local visual indication of power, communication, and processor.
	2. Wiring and cable connections shall be made to field-removable, modular terminal strips or to a termination card connected by a ribbon cable.
	3. Controller shall maintain BIOS and programming information in event of a power loss for at least 72 hours.


	2.9 APPLICATION-SPECIFIC CONTROLLERS
	A. Description: Microprocessor-based controllers, which through hardware or firmware design are dedicated to control a specific piece of equipment. Controllers are not fully user-programmable but are configurable and customizable for operation of equi...
	1. Capable of standalone operation and shall continue to include control functions without being connected to network.
	2. Data shall be shared between networked controllers and other network devices.

	B. Communication: Application-specific controllers shall communicate with other application-specific controller and devices on network, and to programmable application and network controllers.
	C. Operator Interface: Controller shall be equipped with a service communications port for connection to a portable operator's workstation.
	D. Serviceability:
	1. Controller shall be equipped with diagnostic LEDs or other form of local visual indication of power, communication, and processor.
	2. Wiring and cable connections shall be made to field-removable, modular terminal strips or to a termination card connected by a ribbon cable.
	3. Controller shall use nonvolatile memory and maintain all BIOS and programming information in event of power loss.


	2.10 CONTROLLER SOFTWARE
	A. General Controller Software Requirements:
	1. Software applications shall reside and operate in controllers. Editing of applications shall occur at operator workstations.
	2. Control functions shall be executed within controllers using BAS algorithms.
	3. Controllers shall be configured to use stored default values to ensure fail-safe operation. Default values shall be used when there is a failure of a connected input instrument or loss of communication of a global point value.

	B. Security:
	1. Operator access shall be secured using individual security passwords and user names.
	2. Passwords shall restrict operator to points, applications, and system functions as assigned by system manager.
	3. Operator log-on and log-off attempts shall be recorded.
	4. System shall protect itself from unauthorized use by automatically logging off after last keystroke. The delay time shall be operator-definable.

	C. Scheduling: Include capability to schedule each point or group of points in system. Each schedule shall consist of the following:
	1. Weekly Schedule:
	A. Include separate schedules for each day of week.
	B. Each schedule should include the capability for start, stop, optimal start, optimal stop, and night economizer.
	C. Each schedule may consist of up to 10 events.
	D. When a group of objects are scheduled together, include capability to adjust start and stop times for each member.

	2. Exception Schedules:
	A. Include ability for operator to designate any day of the year as an exception schedule.
	B. Exception schedules may be defined up to a year in advance. Once an exception schedule is executed, it will be discarded and replaced by regular schedule for that day of week.

	3. Holiday Schedules:
	A. Include capability for operator to define up to 99 special or holiday schedules.
	B. Schedules may be placed on scheduling calendar and will be repeated each year.
	C. Operator shall be able to define length of each holiday period.


	D. System Coordination:
	1. Include standard application for proper coordination of equipment.
	2. Application shall include operator with a method of grouping together equipment based on function and location.
	3. Group may then be used for scheduling and other applications.

	E. Binary Alarms:
	1. Each binary point shall be set to alarm based on operator-specified state.
	2. Include capability to automatically and manually disable alarming.

	F. Analog Alarms:
	1. Each analog object shall have both high and low alarm limits.
	2. Alarming shall be able to be automatically and manually disabled.

	G. Alarm Reporting:
	1. Operator shall be able to determine action to be taken in event of an alarm.
	2. Alarms shall be routed to appropriate operator workstations based on time and other conditions.
	3. Alarm shall be able to start programs, print, be logged in event log, generate custom messages, and display graphics.

	H. Remote Communication:
	1. System shall have ability to dial out in the event of an alarm.

	I. Sequencing: Include application software based on sequences of operation indicated to properly sequence applicable HVAC equipment.
	J. Control Loops:
	1. Support any of the following control loops, as applicable to control required:
	A. Two-position (on/off, open/close, slow/fast) control.
	B. Proportional control.
	C. Proportional plus integral (PI) control.
	D. Proportional plus integral plus derivative (PID) control.
	1) Include PID algorithms with direct or reverse action and anti-windup.
	2) Algorithm shall calculate a time-varying analog value used to position an output or stage a series of outputs.
	3) Controlled variable, set point, and PID gains shall be operator-selectable.

	E. Adaptive (automatic tuning).


	K. Staggered Start: Application shall prevent all controlled equipment from simultaneously restarting after a power outage. Order which equipment (or groups of equipment) is started, along with the time delay between starts, shall be operator-selectable.
	L. Anti-Short Cycling:
	1. BO points shall be protected from short cycling.
	2. Feature shall allow minimum on-time and off-time to be selected.

	M. On and Off Control with Differential:
	1. Include an algorithm that allows a BO to be cycled based on a controlled variable and set point.
	2. Algorithm shall be direct- or reverse-acting and incorporate an adjustable differential.

	N. Run-Time Totalization:
	1. Include software to totalize run-times for all BI points.
	2. A high run-time alarm shall be assigned, if required, by operator.


	2.11 ENCLOSURES
	A. General Enclosure Requirements:
	1. House each controller and associated control accessories in an enclosure. Enclosure shall serve as central tie-in point for control devices such as switches, transmitters, transducers, power supplies and transformers.
	2. Include enclosure door with key locking mechanism. Key locks alike for all enclosures and include one pair of keys per enclosure.
	3. Equip doors of enclosures housing controllers and components with analog or digital displays with windows to allow visual observation of displays without opening enclosure door.
	4. Include wall-mounted enclosures with brackets suitable for mounting enclosures to wall or freestanding support stand as indicated.
	5. Supply each enclosure with a complete set of as-built schematics, tubing, and wiring diagrams and product literature located in a pocket on inside of door.

	B. Internal Arrangement:
	1. Internal layout of enclosure shall group and protect electric, and electronic components associated with a controller, but not an integral part of controller.
	2. Include a barrier between line-voltage and low-voltage electrical and electronic products.
	3. Factory or shop install products, tubing, cabling and wiring complying with requirements and standards indicated.
	4. Terminate field cable and wire using heavy-duty terminal blocks.
	5. Include enclosure field power supply with a toggle-type switch located at entrance inside enclosure to disconnect power.
	6. Include products mounted in enclosures with engraved, laminated phenolic nameplates (black letters on a white background.
	7. Route tubing cable and wire located inside enclosure within a raceway with a continuous removable cover.
	8. Label each end of cable, wire and tubing in enclosure following an approved identification system that extends from field I/O connection and all intermediate connections throughout length to controller connection.

	C. Environmental Requirements:
	1. Evaluate temperature and humidity requirements of each product to be installed within each enclosure.
	2. Where required by application, include temperature-controlled electrical heat to maintain inside of enclosure above minimum operating temperature of product with most stringent requirement.
	3. Where required by application, include temperature-controlled ventilation fans with filtered louver(s) to maintain inside of enclosure below maximum operating temperature of product with most stringent requirement.


	2.12 RELAYS
	A. General-Purpose Relays:
	1. Relays shall be heavy duty and rated for at least 10 A at 250-V ac and 60 Hz.
	2. Relays shall be either double pole double throw (DPDT) or three-pole double throw, depending on the control application.
	3. Use a plug-in-style relay with an eight-pin octal plug for DPDT relays and an 11-pin octal plug for three-pole double-throw relays.
	4. Construct the contacts of either silver cadmium oxide or gold.
	5. Enclose the relay in a clear transparent polycarbonate dust-tight cover.
	6. Relays shall have LED indication and a manual reset and push-to-test button.
	7. Performance:
	A. Mechanical Life: At least 10 million cycles.
	B. Electrical Life: At least 100,000 cycles at rated load.
	C. Pickup Time: 15 ms or less.
	D. Dropout Time: 10 ms or less.
	E. Pull-in Voltage: 85 percent of rated voltage.
	F. Dropout Voltage: 50 percent of nominal rated voltage.
	G. Power Consumption: 2 VA.

	8. Equip relays with coil transient suppression to limit transients to non-damaging levels.
	9. Plug each relay into an industry-standard, 35-mm DIN rail socket. Plug all relays located in control panels into sockets that are mounted on a DIN rail.
	10. Relay socket shall have screw terminals. Mold into the socket the coincident screw terminal numbers and associated octal pin numbers.

	B. Multifunction Time-Delay Relays:
	1. Relays shall be continuous duty and rated for at least 10 A at 240-V ac and 60 Hz.
	2. Relays shall be DPDT relay with up to eight programmable functions to provide on/off delay, interval and recycle timing functions.
	3. Use a plug-in-style relay with either an 8- or 11-pin octal plug.
	4. Construct the contacts of either silver cadmium oxide or gold.
	5. Enclose the relay in a dust-tight cover.
	6. Include knob and dial scale for setting delay time.
	7. Performance:
	A. Mechanical Life: At least 10 million cycles.
	B. Electrical Life: At least 100,000 cycles at rated load.
	C. Timing Ranges: Multiple ranges from 0.1 seconds to 100 minutes.
	D. Repeatability: Within 2 percent.
	E. Recycle Time: 45 ms.
	F. Minimum Pulse Width Control: 50 ms.
	G. Power Consumption: 5 VA or less at 120-V ac.

	8. Equip relays with coil transient suppression to limit transients to non-damaging levels.
	9. Plug each relay into an industry-standard, 35-mm DIN rail socket. Plug all relays located in control panels into sockets that are mounted on a DIN rail.
	10. Relay socket shall have screw terminals. Mold into the socket the coincident screw terminal numbers and associated octal pin numbers.

	C. Latching Relays:
	1. Relays shall be continuous duty and rated for at least 10 A at 250-V ac and 60 Hz.
	2. Relays shall be either DPDT or three-pole double throw, depending on the control application.
	3. Use a plug-in-style relay with a multibladed plug.
	4. Construct the contacts of either silver cadmium oxide or gold.
	5. Enclose the relay in a clear transparent polycarbonate dust-tight cover.
	6. Performance:
	A. Mechanical Life: At least 10 million cycles.
	B. Electrical Life: At least 100,000 cycles at rated load.
	C. Pickup Time: 15 ms or less.
	D. Dropout Time: 10 ms or less.
	E. Pull-in Voltage: 85 percent of rated voltage.
	F. Dropout Voltage: 50 percent of nominal rated voltage.
	G. Power Consumption: 2 VA.

	7. Equip relays with coil transient suppression to limit transients to non-damaging levels.
	8. Plug each relay into an industry-standard, 35-mm DIN rail socket. Plug all relays located in control panels into sockets that are mounted on a DIN rail.
	9. Relay socket shall have screw terminals. Mold into the socket the coincident screw terminal numbers and associated octal pin numbers.

	D. Current Sensing Relay:
	1. Monitors ac current.
	2. Independent adjustable controls for pickup and dropout current.
	3. Energized when supply voltage is present and current is above pickup setting.
	4. De-energizes when monitored current is below dropout current.
	5. Dropout current is adjustable from 50 to 95 percent of pickup current.
	6. Include a current transformer, if required for application.
	7. House current sensing relay and current transformer in its own enclosure. Use NEMA 250, Type 12 enclosure for indoors and NEMA 250, Type 4 for outdoors.

	E. Combination On-Off Status Sensor and On-Off Relay:
	1. Description:
	A. On-off control and status indication in a single device.
	B. LED status indication of activated relay and current trigger.
	C. Closed-Open-Auto override switch located on the load side of the relay.

	2. Performance:
	A. Ambient Temperature: Minus 30 to 140 deg F.
	B. Voltage Rating: Single-phase loads rated for 300-V ac. Three-phase loads rated for 600-V ac.

	3. Status Indication:
	A. Current Sensor: Integral sensing for single-phase loads up to 20 A and external solid or split sensing ring for three-phase loads up to 150 A.
	B. Current Sensor Range: As required by application.
	C. Current Set Point: Fixed or adjustable as required by application.
	D. Current Sensor Output:
	1) Solid-state, single-pole double-throw contact rated for 30-V ac and dc and for 0.4 A.
	2) Solid-state, single-pole double-throw contact rated for 120-V ac and 1.0 A.
	3) Analog, zero- to 5- or 10-V dc.
	4) Analog, 4 to 20 mA, loop powered.


	4. Relay: Single-pole double-throw, continuous-duty coil; rated for 10-million mechanical cycles.
	5. Enclosure: NEMA 250, Type 1 enclosure.


	2.13 ELECTRICAL POWER DEVICES
	A. Transformers:
	1. Transformer shall be sized for the total connected load, plus an additional 25 percent of connected load.
	2. Transformer shall be at least 40 VA.
	3. Transformer shall have both primary and secondary fuses.


	2.14 PIPING AND TUBING
	A. Process Tubing:
	1. Products in this paragraph are intended for signals to instruments connected to liquid systems.
	2. Copper Tubing:
	A. Seamless phosphor deoxidized copper, soft annealed or drawn tempered with chemical and physical properties according to ASTM B 75.
	B. Performance, dimensions, weight and tolerance according to ASTM B 280.
	C. Diameter, as required by application, of not less than nominal 0.25 inch.

	3. Copper Tubing Connectors and Fittings:
	A. Brass, compression or solder-joint type.

	4. Stainless-Steel Tubing:
	A. Seamless Type 316 stainless steel, Grade TP, cold drawn, annealed and pickled, free from scale.
	B. Chemical and physical properties according to ASTM A 269.
	C. Diameter, as required by application, of not less than nominal 0.25 inch.

	5. Stainless-Steel Tubing Connectors and Fittings:
	A. Connectors and fittings shall be stainless steel, with stainless-steel collets, flareless type.
	B. Connect instruments to tubing with connectors having compression connector on one end and IPS or NPT thread on other end.



	2.15 CONTROL WIRE AND CABLE
	A. Wire: Single conductor control wiring above 24 V.
	1. Wire size shall be at least No. 18 AWG.
	2. Conductor shall be 7/24 soft annealed copper strand.
	3. Conductor insulation shall be 600 V, Type THWN or Type THHN, and 90 deg C according to UL 83.
	4. Conductor colors shall be black (hot), white (neutral), and green (ground).
	5. Furnish wire on spools.
	6. Cable shall be plenum rated where installed in return air plenums.

	B. Single Twisted Shielded Instrumentation Cable above 24 V:
	1. Wire size shall be a minimum No. 18 AWG.
	2. Conductor insulation shall have a Type THHN/THWN or Type TFN rating.
	3. Shielding shall be 100 percent type, 0.35/0.5-mil aluminum/Mylar tape, helically applied with 25 percent overlap, and aluminum side in with tinned copper drain wire.
	4. Outer jacket insulation shall have a 600-V, 90-deg C rating and shall be Type TC cable.
	5. For twisted pair, conductor colors shall be black and white. For twisted triad, conductor colors shall be black, red and white.
	6. Furnish wire on spools.
	7. Cable shall be plenum rated when installed in return air plenums.

	C. Single Twisted Shielded Instrumentation Cable 24 V and Less:
	1. Wire size shall be a minimum No. 22 AWG.
	2. Conductor insulation shall have a nominal 15-mil thickness, constructed from flame-retardant PVC.
	3. Shielding shall be 100 percent type, 1.35-mil aluminum/polymer tape, helically applied with 25 percent overlap, and aluminum side in with tinned copper drain wire.
	4. Outer jacket insulation shall have a 300-V, 105-deg C rating and shall be Type PLTC cable.
	5. For twisted pair, conductor colors shall be black and white. For twisted triad, conductor colors shall be black, red and white.
	6. Furnish wire on spools.
	7. Cable shall be plenum rated when installed in return air plenums.

	D. LAN and Communication Cable: Comply with BAS manufacturer requirements for network being installed.
	1. Cable shall be balanced twisted pair.
	2. Comply with the following requirements and for balanced twisted pair cable described in Division 26 – Electrical.
	A. Cable shall be plenum rated.
	B. Cable shall have a unique color that is different from other cables used on Project.



	2.16 RACEWAYS, FIBER OPTICS AND CONNECTORS
	A. Comply with requirements in Division 26 and 27.

	2.17 ACCESSORIES
	A. Pressure Electric Switches:
	1. Diaphragm-operated snap acting switch.
	2. Set point adjustable from 3 to 20 psig.
	3. Differential adjustable from 2 to 6 psig.
	4. Rated for resistance loads at 120-V ac.
	5. Body and switch housing shall be metal.

	B. Damper Blade Limit Switches:
	1. Sense positive open and/or closed position of the damper blades.
	2. NEMA 250, Type 13, oil-tight construction.
	3. Arrange for the mounting application.
	4. Additional waterproof enclosure when required by its environment.
	5. Arrange to prevent "over-center" operation.

	C. Instrument Enclosures:
	1. Include instrument enclosure for secondary protection to comply with requirements indicated in "Performance Requirements" Article.
	2. NRTL listed and labeled to UL 50.
	3. Sized to include at least 25 percent spare area on subpanel.
	4. Instrument(s) mounted within enclosure on internal subpanel(s).
	5. Enclosure face with engraved, laminated phenolic nameplate for each instrument within enclosure.
	6. Enclosures housing pneumatic instruments shall include main pressure gage and a branch pressure gage for each pneumatic device, installed inside.
	7. Enclosures housing multiple instruments shall route tubing and wiring within enclosure in a raceway having a continuous removable cover.
	8. Equip enclosure with lock and common key.


	2.18 IDENTIFICATION
	A. Control Equipment, Instruments, and Control Devices:
	1. Self-adhesive label, laminated acrylic or melamine plastic sign bearing unique identification.
	A. Include instruments with unique identification identified by equipment being controlled or monitored, followed by point identification.

	2. Instruments, control devices and actuators with Project-specific identification tags having unique identification numbers following requirements indicated and provided by original manufacturer do not require additional identification.

	B. Equipment Warning Labels:
	1. Self-adhesive label with pressure-sensitive adhesive back and peel-off protective jacket.
	2. Lettering size shall be at least 14-point type with white lettering on red background.
	3. Warning label shall read "CAUTION-Equipment operated under remote automatic control and may start or stop at any time without warning. Switch electric power disconnecting means to OFF position before servicing."
	4. Lettering shall be enclosed in a white line border. Edge of label shall extend at least 0.25 inch beyond white border.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify compatibility with and suitability of substrates.

	B. Examine roughing-in for products to verify actual locations of connections before installation.
	1. Examine roughing-in for instruments installed in piping to verify actual locations of connections before installation.
	2. Examine roughing-in for instruments installed in duct systems to verify actual locations of connections before installation.

	C. Examine walls, floors, roofs, and ceilings for suitable conditions where product will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BAS INTERFACE WITH OTHER SYSTEMS AND EQUIPMENT
	A. Communication Interface to Equipment with Integral Controls:
	1. BAS shall have communication interface with equipment having integral controls and having a communication interface for remote monitoring or control (i.e., VRF System).

	B. Communication Interface to Other Building Systems:
	1. BAS shall have a communication interface with systems having a communication interface in the High School.


	3.3 BAS SYSTEM INTERFACE WITH EXISTING SYSTEMS
	A. Interface with Existing Systems:
	1. BAS shall interface existing systems to achieve integration.
	2. Integration of Existing Control System into BAS:
	A. Existing control system performance requirements shall be satisfied when monitoring and controlling existing control system through BAS.
	B. Operator shall be able to upload, download, monitor, alarm, report, trend, control and program every input and output point in existing system from DDC system using operator workstations and software provided. The combined systems shall share one d...
	C. Interface of existing control system I/O points into BAS shall be transparent to operators. All operational capabilities shall be identical regardless of whether I/O already exists or I/O is being installed.



	3.4 GENERAL INSTALLATION REQUIREMENTS
	A. Install products to satisfy more stringent of all requirements indicated.
	B. Install products level, plumb, parallel, and perpendicular with building construction.
	C. Support products, tubing, piping wiring and raceways. Brace products to prevent lateral movement and sway or a break in attachment when subjected to a force.
	D. If codes and referenced standards are more stringent than requirements indicated, comply with requirements in codes and referenced standards.
	E. Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by installation of products. Before proceeding with drilling, punching, and cutting, check for concealed work to avoid damage. Patch, flash, grout, seal, and refin...
	F. Firestop Penetrations made in fire-rated assemblies shall comply with requirements in applicable specification section covering penetration of fire-stopping.
	G. Seal penetrations made in acoustically rated assemblies.
	H. If product locations are not indicated, install products in locations that are accessible and that will permit service and maintenance from floor, equipment platforms, or catwalks without removal of permanently installed furniture and equipment.

	3.5 CONTROLLER INSTALLATION
	A. Install controllers in enclosures to comply with indicated requirements.
	B. Connect controllers to field power supply.
	C. Install controller with latest version of applicable software and configure to execute requirements indicated.
	D. Test and adjust controllers to verify operation of connected I/O to achieve performance indicated requirements while executing sequences of operation.
	E. Installation of Network and Programmable Application Controllers:
	1. Quantity and location of network controllers shall be determined by BAS manufacturer to satisfy requirements indicated.
	2. Install controllers in a protected location that is easily accessible by operators.
	3. Top of controller shall be within 72 inches of finished floor.

	F. Application-Specific Controllers:
	1. Quantity and location of application-specific controllers shall be determined by BAS manufacturer to satisfy requirements indicated.
	2. For controllers not mounted directly on equipment being controlled, install controllers in a protected location that is easily accessible by operators.


	3.6 ELECTRIC POWER CONNECTIONS
	A. Connect electrical power to BAS products requiring electrical power connections.
	B. Coordinate location of all electrical power drops to products with Electrical Contractor.

	3.7 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Install self-adhesive labels laminated acrylic or melamine plastic signs with unique identification on face for BAS controllers and enclosures.
	B. Install instrument identification on face of each instrument connected to a BAS controller.
	C. Warning Labels and Signs:
	1. Shall be permanently attached to equipment that can be automatically started by BAS.
	2. Shall be located in highly visible location near power service entry points.


	3.8 CONTROL WIRE, CABLE AND RACEWAYS INSTALLATION
	A. Comply with NEMA 1.
	B. Wire and Cable Installation:
	1. Comply with installation requirements of Divisions 26 and 27 when applicable.
	2. Install cables with protective sheathing that is waterproof and capable of withstanding continuous temperatures of 90 deg C with no measurable effect on physical and electrical properties of cable.
	A. Provide shielding to prevent interference and distortion from adjacent cables and equipment.

	3. Terminate wiring in a junction box.
	A. Clamp cable over jacket in junction box.
	B. Individual conductors in the stripped section of the cable shall be slack between the clamping point and terminal block.

	4. Terminate field wiring and cable not directly connected to instruments and control devices having integral wiring terminals using terminal blocks.
	5. Install signal transmission components according to IEEE C2, REA Form 511a, NFPA 70, and as indicated.
	6. Use shielded cable to transmitters.
	7. Use shielded cable to temperature sensors.
	8. Perform continuity and meager testing on wire and cable after installation.

	C. Conduit Installation:
	1. Comply with applicable sections of Division 26 and 27.


	3.9 BAS SYSTEM I/O CHECKOUT PROCEDURES
	3.10 BAS SYSTEM I/O ADJUSTMENT, CALIBRATION AND TESTING:
	A. Calibrate each instrument installed that is not factory calibrated and provided with calibration documentation.
	B. For each analog instrument, make a three-point test of calibration for both linearity and accuracy.
	C. Equipment and procedures used for calibration shall comply with instrument manufacturer's written instructions.
	D. Provide diagnostic and test equipment for calibration and adjustment.
	E. Calibrate each instrument according to instrument instruction manual supplied by manufacturer.
	F. If after calibration indicated performance cannot be achieved, replace out-of-tolerance instruments.
	G. Comply with field testing requirements and procedures indicated by ASHRAE's Guideline 11, "Field Testing of HVAC Control Components," in the absence of specific requirements, and to supplement requirements indicated.
	H. Analog Signals:
	1. Check analog voltage signals using a precision voltage meter at zero, 50, and 100 percent.
	2. Check analog current signals using a precision current meter at zero, 50, and 100 percent.
	3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of operating span using a precision-resistant source.

	I. Digital Signals:
	1. Check digital signals using a jumper wire.
	2. Check digital signals using an ohmmeter to test for contact making or breaking.

	J. Control Dampers:
	1. Stroke and adjust control dampers following manufacturer's recommended procedure, from 100 percent open to 100 percent closed and back to 100 percent open.
	2. Stroke control dampers with pilot positioners. Adjust damper and positioner following manufacturer's recommended procedure, so damper is 100 percent closed, 50 percent closed and 100 percent open at proper air pressure.
	3. Check and document open and close cycle times for applications with a cycle time less than 30 seconds.
	4. For control dampers equipped with positive position indication, check feedback signal at multiple positions to confirm proper position indication.

	K. Control Valves:
	1. Stroke and adjust control valves following manufacturer's recommended procedure, from 100 percent open to 100 percent closed and back to 100 percent open.
	2. Stroke control valves with pilot positioners. Adjust valve and positioner following manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent closed and 100 percent open at proper air pressures.
	3. Check and document open and close cycle times for applications with a cycle time less than 30 seconds.
	4. For control valves equipped with positive position indication, check feedback signal at multiple positions to confirm proper position indication.

	L. Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
	M. Switches: Calibrate switches to make or break contact at set points indicated.
	N. Transmitters:
	1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design values.
	2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of span using a precision-resistant source.


	3.11 BAS CONTROLLER CHECKOUT
	A. Verify power supply.
	1. Verify voltage, phase and hertz.
	2. Verify that protection from power surges is installed and functioning.
	3. Verify that ground fault protection is installed.
	4. If applicable, verify if connected to UPS unit.
	5. If applicable, verify if connected to a backup power source.
	6. If applicable, verify that power conditioning units, transient voltage suppression and high-frequency noise filter units are installed.

	B. Verify that wire and cabling is properly secured to terminals and labeled with unique identification.
	C. Verify that spare I/O capacity is provided.

	3.12 BAS CONTROLLER I/O CONTROL LOOP TESTS
	A. Testing:
	1. Test every I/O point connected to BAS controller to verify that safety and operating control set points are as indicated and as required to operate controlled system safely and at optimum performance.
	2. Test every I/O point throughout its full operating range.
	3. Test every control loop to verify operation is stable and accurate.
	4. Adjust control loop proportional, integral and derivative settings to achieve optimum performance while complying with performance requirements indicated. Document testing of each control loop's precision and stability via trend logs.
	5. Test and adjust every control loop for proper operation according to sequence of operation.
	6. Test software and hardware interlocks for proper operation. Correct deficiencies.
	7. Operate each analog point at the following:
	A. Upper quarter of range.
	B. Lower quarter of range.
	C. At midpoint of range.

	8. Exercise each binary point.
	9. For every I/O point in BAS, read and record each value at operator workstation, at BAS controller and at field instrument simultaneously. Value displayed at operator workstation, at BAS controller and at field instrument shall match.
	10. Prepare and submit a report documenting results for each I/O point in BAS and include in each I/O point a description of corrective measures and adjustments made to achieve desire results.


	3.13 FINAL REVIEW
	A. Submit written request to Engineer, General Contractor or Construction Manager when BAS is ready for final review. Written request shall state the following:
	1. BAS has been thoroughly inspected for compliance with contract documents and found to be in full compliance.
	2. BAS has been calibrated, adjusted and tested and found to comply with requirements of operational stability, accuracy, speed and other performance requirements indicated.
	3. BAS monitoring and control of HVAC systems results in operation according to sequences of operation indicated.
	4. BAS is complete and ready for final review.

	B. Review by Engineer, and General Contractor or Construction Manager shall be made after receipt of written request. A field report shall be issued to document observations and deficiencies.
	C. Take prompt action to remedy deficiencies indicated in field report and submit a second written request when all deficiencies have been corrected. Repeat process until no deficiencies are reported.
	D. Prepare and submit closeout submittals when no deficiencies are reported.
	E. A part of BAS final review shall include a demonstration to parties participating in final review.
	1. Provide staff familiar with BAS installed to demonstrate operation of BAS during final review.
	2. Provide testing equipment to demonstrate accuracy and other performance requirements of BAS that is requested by reviewers during final review.
	3. Demonstration shall include, but not be limited to, the following:
	A. Accuracy and calibration of I/O points randomly selected by reviewers. If review finds that some I/O points are not properly calibrated and not satisfying performance requirements indicated, additional I/O points may be selected by reviewers until ...
	B. HVAC equipment and system hardwired and software safeties and life-safety functions are operating according to sequence of operation.
	C. Correct sequence of operation after electrical power interruption and resumption after electrical power is restored for randomly selected HVAC systems.
	D. Operation of randomly selected dampers and valves in normal-on, normal-off and failed positions.
	E. Reporting of alarm conditions for randomly selected alarms, including different classes of alarms, to ensure that alarms are properly received by operators and operator workstations.
	F. Trends, summaries, logs and reports set-up for Project.
	G. For HVAC systems randomly selected by reviewers, use graph trends to show that sequence of operation is executed in correct manner and that HVAC systems operate properly through complete sequence of operation including different modes of operations...
	H. Communications and Interoperability: Demonstrate proper interoperability of data sharing, alarm and event management, trending, scheduling, and device and network management. Requirements must be met even if only one manufacturer's equipment is ins...



	3.14 ADJUSTING
	A. Occupancy Adjustments: When requested within 12-months from 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 ho...

	3.15 MAINTENANCE SERVICE
	A. Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12- months' full maintenance by BAS manufacturer's authorized service representative. Include preventive maintenance, repair or replacement of worn or defec...

	3.16 SOFTWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at end of warranty period (one year from Substantial Completion), include in your bid a service agreement that shall include software support for two year(s).
	B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within during the warranty period at no cost to Owner. Upgrading software shall include operating system and ...

	3.17 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain BAS.
	B. Extent of Training:
	1. Base extent of training on scope and complexity of BAS indicated and training requirements indicated. Provide extent of training required to satisfy requirements indicated even if more than minimum training requirements are indicated.
	2. Inform Owner of anticipated training requirements if more than minimum training requirements are indicated.
	3. Minimum Training Requirements:
	A. Provide not less than 8-hours of initial training.  This training shall not be counted as the time spent with owner during start-up, testing, or demonstration.
	B. After three months, provide an additional 4-hours of dedicated training to review system operations with the Owner, and answer owner questions about operation of the BAS or mechanical components.
	C. At approximately 9 to 10-months from the substantial completion, provide 4 additional hours of Owner training.  Prior to conducting the training, contact the owner and request in writing a list of questions or concerns the Owner has on the operatio...


	C. Training Schedule:
	1. Schedule training with Owner at least 10-business days before expected Substantial Completion.
	2. Training shall occur within normal business hours at a mutually agreed on time. Unless otherwise agreed to, training shall occur Monday through Friday.

	D. Training Attendee List and Sign-in Sheet:
	1. Request from Owner in advance of training a proposed attendee list with name, phone number and e-mail address.
	2. Provide a preprinted sign-in sheet for each training session with proposed attendees listed and no fewer than six blank spaces to add additional attendees.
	3. Preprinted sign-in sheet shall include training session number, date and time, instructor name, phone number and e-mail address, and brief description of content to be covered during session. List attendees with columns for name, phone number, e-ma...
	4. Circulate sign-in sheet at beginning of each session and solicit attendees to sign or initial in applicable location.
	5. At end of each training session, send Owner an e-mail with an attachment of scanned copy (PDF) of circulated sign-in sheet for each session.

	E. Training Attendee Headcount:
	1. Plan in advance of training for at least three attendees.
	2. Make allowance for Owner to add up to two attendee(s) at time of training.
	3. Headcount may vary depending on training content covered in session. Attendee access may be restricted to some training content for purposes of maintaining system security.

	4. Training Attendee Prior Knowledge: For guidance in planning required training and instruction, assume attendees have a high school degree and only the basic user knowledge of computers and office applications, basic knowledge of HVAC systems, and l...
	5. Provide each attendee with a color hard copy of all training materials and visual presentations.

	F. On-Site Training:
	1. Owner will provide conditioned classroom or workspace with ample desks or tables, chairs, power and data connectivity for instructor and each attendee.
	2. Instructor shall provide training materials, projector and other audiovisual equipment used in training.
	3. Provide as much of training located on-site as deemed feasible and practical by Owner.
	4. On-site training shall include regular walk-through tours, as required, to observe each unique product type installed with hands-on review of operation, calibration and service requirements.
	5. Operator workstation provided with BAS shall be used in training. If operator workstation is not indicated, provide a temporary workstation to convey training content.

	G. Training Content for Daily Operators:
	1. Basic operation of system.
	2. Understanding BAS architecture and configuration.
	3. Understanding each unique product type installed including performance and service requirements for each.
	4. Understanding operation of each system and equipment controlled by BAS including sequences of operation, each unique control algorithm and each unique optimization routine.
	5. Logging on and off system.
	6. Accessing graphics, reports and alarms.
	7. Adjusting and changing set points and time schedules.
	8. Recognizing BAS malfunctions.
	9. Understanding content of operation and maintenance manuals including control drawings.
	10. Understanding physical location and placement of BAS controllers and I/O hardware.
	11. Accessing data from BAS controllers.
	12. Operating portable operator workstations.
	13. Running each specified report and log.
	14. Displaying and demonstrating data entry to show Project-specific customizing capability. Demonstrating parameter changes.
	15. Stepping through graphics penetration tree, displaying all graphics, demonstrating dynamic updating, and direct access to graphics.
	16. Executing digital and analog commands in graphic mode.
	17. Demonstrating BAS system performance through trend logs and command tracing.
	18. Demonstrating on-line user guide, and help function and mail facility.
	19. Demonstrating the following for HVAC systems and equipment controlled by BAS:
	A. Operation of HVAC equipment in normal-off, -on and failed conditions while observing individual equipment, dampers and valves for correct position under each condition.
	B. For HVAC equipment with factory-installed software, show that integration into BAS is able to communicate with BAS controllers or gateways, as applicable.
	C. Using graphed trends, show that sequence of operation is executed in correct manner, and HVAC systems operate properly through complete sequence of operation including seasonal change, occupied and unoccupied modes, warm-up and cool-down cycles and...
	D. Reporting of alarm conditions for each alarm, and confirm that alarms are received at assigned locations, including operator workstations.
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