












































EWPP Building Improvements SUPPLEMENTARY 
WBS No. S-000056-0081-4  INSTRUCTIONS TO BIDDERS 
 

00210-4 
08-01-2015 

   

A. Add the following Paragraph A.1: 
 

1. City Secretary will receive Bids at 900 Bagby, Room P101, Houston, 
Texas until 10:30 a.m., local time on April 21, 2016. 

 
15.0 – PREBID MEETING:  Add the following Paragraph A.1 to this Section: 
 

A. Add the following Paragraph A.1: 
 

1. A Prebid Meeting will be held at 10:00AM on Monday, April 11, 2016, at 
Training Room Plant 1, EWPP, 2300 Federal Road, Houston, TX, 
77015.   

 
 
 

END OF DOCUMENT 
 





EWPP BUILDING IMPROVEMENTS                                                             BID FORM 
WBS No. S-000056-0081-4   PART A    
 

00410-A1 
02-08-2016 

 

Document  00410A 
 

BID FORM – PART A 
 
To:  The Honorable Mayor and City Council of the City of Houston 

City Hall Annex 
900 Bagby Street 
Houston, Texas 77002 

 
Project:  EWPP Building Improvements  
Project No.:   WBS No. S-000056-0081-4  
Bidder:    

(Print or type full name of business entity, such as corporation, LLC, 
etc) 

 
1.0 OFFER 

A. Total Bid Price: Having examined the Project location and all matters referred 
to in Bid Documents for the Project, we, the undersigned, offer to enter into a 
Contract to perform the Work for the Total Bid Price shown on the signature 
page of this Document 

B. Security Deposit:  Included with the Bid is a Security Deposit in the amount of 
10 percent of the Total Bid Price subject to terms described in Document 
00200 – Instructions to Bidders. 

C. Period for Bid Acceptance:  This offer is open to acceptance and is 
irrevocable for 90 days from Bid Date.  That period may be extended by 
mutual written agreement of the City and Bidder. 

D.  Addenda: All Addenda have been received.  Modifications to Bid Documents 
have been considered and all related costs are included in the Total Bid Price. 

E. Bid Supplements: The following documents are attached: 
[X] Security Deposit (as defined in Document 00200 – Instructions to Bidders) 
[X] Document 00450 - Bidder's Statement of MWSBE Status 
[X] Document 00452 - Contractor's Submission List - Fair Campaign 

Ordinance Form A 
[X] Document 00453 – Bidder’s Statement of Residency (not required for AIP 

funded project) 
[X] Document 00454 - Affidavit of Non-interest 
[X] Document 00455 - Affidavit of Ownership or Control 
[  ] Document 00456 - Bidder’s Certificate of Compliance with Buy American 

Program (required for AIP funded project) 
[X] Document 00457 – Conflicts of Interest Questionnaire (CIQ) 
[  ] Document 00458 - Bidder’s Certificate Regarding Foreign Trade 

Restriction (required for AIP funded project) 
[  ] Document 00459 -  Contractor’s Statement Regarding Previous Contracts 

Subject to EEO (required for AIP funded project) 
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[X] Document 00460 – Pay or Play Acknowledgement Form (POP 1-A) 
[X] Document 00470 – Bidder’s MWSBE Participation Plan (required unless 

no MWSBE participation goal is provided in Document 00800 (the 
“Goal”)). 

[X] Document 00471 – Bidder’s Record of Good Faith Efforts (required if the 
goal in Bidder’s Participation Plan–Document 00470 is lower than the 
Goal). 

[X] Document 00472 – Bidder’s Goal Deviation Request (required if the goal 
in Bidder’s Participation Plan–Document 00470 is lower than the Goal). 

[X] Others as listed: Valid official letter from OBO with your designation as a 
City or Local Business (Bidder’s Participation Hire Houston First)  

 
2.0  CONTRACT TIME 

A. If offer is accepted, Contractor shall achieve Date of Substantial Completion 
within 300 calendar days after Date of Commencement of the Work, subject to 
adjustments of Contract Time as provided in the Contract.  
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Document 00410B  
 

BID FORM – PART B 
 

1.0 TOTAL BID PRICE HAS BEEN CALCULATED BY BIDDER, USING THE 
FOLLOWING COMPONENT PRICES AND PROCESS (PRINT OR TYPE 
NUMERICAL AMOUNTS): 

 
 THIS IS A CONSOLIDATED BID FORM FOR EWPP BUILDING 

IMPROVEMENTS WHICH INCLUDES THE FOLLOWING FOUR BUILDINGS AT 
THE CITY OF HOUSTON’S EAST WATER PURIFICATION PLANT (EWPP): 

 
 Plant 3 Chemical Building #1 
 Plant 3 Chemical Building #2 
 Plant 3 Sludge Building  
 Admin Bldg. Plants 1 & 2 

 
A. STIPULATED PRICE: $N/A 

(Total Bid Price; minus Base Unit Prices, Extra Unit Prices, Cash Allowances and All Alternates, if any) 

 
B. BASE UNIT PRICES TABLE: 

 

B.  BASE UNIT PRICES: 

Item 
No. 

Spec 
Ref. 

Base Unit Short Title 

Unit 
of 

Meas
ure 

Estimated 
Quantity 

Unit Price 
(this column 

controls) 

Total in 
figures 

1. 01502 Mobilization  LS 1 $150,000.00(1) $150,000.00(1) 

2. 
02223, 
01576 

Selective Demolition for EWPP 
Plant 3 Chemical Building #1  

LS 1   

3. ALL 
Interior Renovations for EWPP 
Plant 3 Chemical Building #1 

LS 1   

4. 15400 
Wet Connection to 6” Water 
Line for EWPP Plant 3 
Chemical Building #1 

EA 1   

5. 16482 
Electrical Improvements for 
EWPP Plant 3 Chemical 
Building #1 

LS 1   

6. 
02223, 
01576 

Selective Demolition for EWPP 
Plant 3 Chemical Building #2  

LS 1   

7. ALL 
Interior Renovations for EWPP 
Plant 3 Chemical Building #2 
 

LS 1   
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B.  BASE UNIT PRICES: 

Item 
No. 

Spec 
Ref. 

Base Unit Short Title 

Unit 
of 

Meas
ure 

Estimated 
Quantity 

Unit Price 
(this column 

controls) 

Total in 
figures 

8. 15400 
Wet Connection to 6” Water 
Line for EWPP Plant 3 
Chemical Building #2 

EA 1   

9. 16482 
Electrical Improvements for 
EWPP Plant 3 Chemical 
Building #2 

LS 1   

10. 16482 
Two Lines of Switchgear for 
EWPP Plant 3 Chlorine 
Building 

LS 1   

11. 
02223, 
01576 

Selective Demolition for EWPP 
Plant 3 Sludge Building   

LS 1   

12. ALL 
Interior Renovations for EWPP 
Plant 3 Sludge Building  

LS 1   

13. 
02223, 
01576 

Selective Demolition for EWPP 
Admin Bldg. Plants 1 & 2  

LS 1   

14. 07540 
Roofing for EWPP Admin Bldg. 
Plants 1 & 2 

LS 1   

TOTAL BASE UNIT PRICES FOR B.:  

 
C.  EXTRA UNIT PRICES TABLE: 

C.  EXTRA UNIT PRICES: 
Item 
No. 

Spec 
Ref. 

Extra Unit Short Title Unit of 
Measure 

Estimated 
Quantity 

Unit Price (this 
column controls) 

Total in 
figures 

15.  02318 Extra machine excavation and 
backfill 

CY 50 ____________ 
[$18.00](2) 

____________ 
[$900.00](2) 

16.  02321 Furnish, place and compact 
extra backfill material 

CY 50 ____________ 
[$14.00](2) 

____________ 
[$700.00](2) 

17.  02318 Extra hand excavation  CY 50 ____________ 
[$40.00](2) 

____________ 
[$2,000.00](2) 

18.  16123 Extra 4.16kV feeder cable   LF 50 ____________ 
[$150.00](2) 

____________ 
[$7,500.00](2) 

19.  16402 
Extra duct bank for 4.16kV 
feeder cable 

LF 50 ____________ 
[$250.00](2) 

____________ 
[$12,500.00](2) 

20.  07540 Extra roofing  SF 100 ____________ 
[$20.00](2) 

____________ 
[$2,000.00](2) 

21.  03315 
Class A (4,000 psi) for Utility 
Concrete 

CY 10 __________ 
[277.50](2) 

__________ 
[$2,775.00](2) 
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Item 
No. 

Spec 
Ref. 

Base Unit Short Title 
Unit of 
Measur

e 

Estimat
ed 

Quantity 

Unit Price 
(this column 

controls) 

Total in 
figures 

22.  16111 
1" PVC Coated Rigid Steel 
Conduit installed above ground 

LF 500 __________ 
[$15.50](2) 

___________ 
[$7,750.00](2) 

23.  16111 
2" PVC Coated Rigid Steel 
Conduit installed above ground 

LF 300 __________ 
[$29.50](2) 

___________ 
[$8,850.00](2) 

24.  16111 
4" PVC Coated Rigid Steel 
Conduit installed above ground 

LF 100 __________ 
[$83.50](2) 

___________ 
[$8,350.00](2) 

25.  16120 
Copper No. 12 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 4,000 __________ 
[$0.72](2) 

___________ 
[$2,880.00](2) 

26.  16120 
Copper No. 10 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 2,000 __________ 
[$0.94)(2) 

___________ 
[$1,880.00](2) 

27.  16120 
Copper No. 2 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 1,000 __________ 
[$3.25](2) 

___________ 
[$3,250.00](2) 

28.  16120 
Copper No. 4/0 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 500 __________ 
[$7.70](2) 

___________ 
[$3,850.00](2) 

29.  16120 
500 kcmil copper conductor with 
XHHW-2 insulation, installed 

LF 500 __________ 
[$17.00](2) 

___________ 
[$8,500.00](2) 

30.  16120 
2/C or 3/C, #16 AWG twisted 
shielded instrument cable, 
installed 

LF 500 __________ 
[$2.10](2) 

___________ 
[$1,050.00](2) 

31.  16402 
1” PVC Schedule 40 Conduit 
Installed in Underground Duct 
Bank 

LF 1000 __________ 
[$2.42](2) 

___________ 
[$2,420.00](2) 

32.  16402 
4” PVC Schedule 40 Conduit 
Installed in Underground Duct 
Bank 

LF 500 __________ 
[$7.90](2) 

___________ 
[$3,950.00](2) 

33.  16402 

Duct bank trenching, rebar, 
concrete encasement and 
backfill for duct banks where the 
top of the ducts is 48” below 
grade 

LF 100 __________ 
[$35.00](2) 

___________ 
[$3,500.00](2) 

34.  16402 

Duct bank trenching, rebar, 
concrete encasement and 
backfill for duct banks where the 
top of the ducts is 60” below 
grade 

LF 100 __________ 
[$50.00](2) 

___________ 
[$5,000.00](2) 

35.  16402 
Electrical Manhole Component 
Replacement 

EA 1 __________ 
[$500.00](2) 

___________ 
[$500.00](2) 

36.  16111 
1" PVC Coated Rigid Steel 
Conduit installed above ground 

LF 500 __________ 
[$15.50](2) 

___________ 
[$7,750.00](2) 

37.  16111 
2" PVC Coated Rigid Steel 
Conduit installed above ground 

LF 300 __________ 
[$29.50](2) 

___________ 
[$8,850.00](2) 
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D.  CASH ALLOWANCES TABLE: 

 
E.  ALTERNATES TABLE   –  N/A 

 

Item 
No. 

Spec 
Ref. 

Base Unit Short Title 
Unit of 
Measur

e 

Estimat
ed 

Quantity 

Unit Price 
(this column 

controls) 

Total in 
figures 

38.  16111 
4" PVC Coated Rigid Steel 
Conduit installed above ground 

LF 100 __________ 
[$83.50](2) 

___________ 
[$8,350.00](2) 

39.  16120 
Copper No. 12 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 4,000 __________ 
[$0.72](2) 

___________ 
[$2,880.00](2) 

40.  16120 
Copper No. 10 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 2,000 __________ 
[$0.94)(2) 

___________ 
[$1,880.00](2) 

41.  16120 
Copper No. 2 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 1,000 __________ 
[$3.25](2) 

___________ 
[$3,250.00](2) 

42.  16120 
Copper No. 4/0 AWG conductor 
with XHHW-2 insulation, 
installed 

LF 500 __________ 
[$7.70](2) 

___________ 
[$3,850.00](2) 

43.  16120 
500 kcmil copper conductor with 
XHHW-2 insulation, installed 

LF 500 __________ 
[$17.00](2) 

___________ 
[$8,500.00](2) 

44.  16120 
2/C or 3/C, #16 AWG twisted 
shielded instrument cable, 
installed 

LF 500 __________ 
[$2.10](2) 

___________ 
[$1,050.00](2) 

45.  16402 
1” PVC Schedule 40 Conduit 
Installed in Underground Duct 
Bank 

LF 1000 __________ 
[$2.42](2) 

___________ 
[$2,420.00](2) 

46.  16402 
4” PVC Schedule 40 Conduit 
Installed in Underground Duct 
Bank 

LF 500 __________ 
[$7.90](2) 

___________ 
[$3,950.00](2) 

47.  16402 Electrical Manhole Repair EA 5 __________ 
[$500.00](2) 

___________ 
[$2,500.00](2) 

48.  16402 Clogged Conduit Cleaning LF 5000 __________ 
[$2.00](2) 

___________ 
[$10,000.00](2) 

TOTAL EXTRA UNIT PRICES FOR C.:  ____________ 
[$155,335.00](2) 

D.  CASH ALLOWANCES: 

Item 
No. 

Primary 
Spec 
Ref. 

Cash Allowance Short Title 
Cash 

Allowance in 
figures (1) 

49.  01110 City of Galena Park Building Permit Fee  $24,000.00 

TOTAL CASH ALLOWANCES FOR D.:   $24,000.00 
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F. TOTAL BID PRICE FOR  
EWPP BUILDING IMPROVEMENTS           

      (Add Totals for Items A., B., C., D., and E. above) $  
 

2.0 SIGNATURES:  By signing this Document, I agree that I have received and reviewed all 
Addenda and considered all costs associated with the Addenda in calculating the Total Bid 
Price. 

 
Bidder:   

(Print or type full name of your proprietorship, partnership, corporation, or joint venture.*) 
 

     ** By:   
Signature      Date 
 

Name:   
(Print or type name)    Title 
 

Address:   
 

(Mailing) 

  
(Street, if different) 

Telephone and Fax Number:   
(Print or type numbers) 

 

      * If Bid is a joint venture, add additional Bid Form signature sheets for each member of the joint 
venture. 

 

      ** Bidder certifies that the only person or parties interested in this offer as principals are those 
named above.  Bidder has not directly or indirectly entered into any agreement, participated in 
any collusion, or otherwise taken any action in restraint of free competitive bidding. 

 

Note: This document constitutes a government record, as defined by § 37.01 of the Texas Penal Code.  
Submission of a false government record is punishable as provided in § 37.10 of the Texas Penal Code. 

 

Footnotes for Tables B through E: 
(1) Fixed Unit Price determined prior to Bid.  Cannot be adjusted by the Bidder. 
(2) Minimum Bid Price determined prior to Bid.  Can be increased by the Bidder, but not decreased, by crossing out 

the Minimum and inserting revised price on the line above.  Cannot be decreased by the Bidder. 
  

END OF DOCUMENT 
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SECTION 01820 

DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for instructing 
Owner's personnel, including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and 

equipment. 
3. Demonstration and training videotapes. 

B. Related Sections include the following: 

1. Division 1 Section "Coordination and Meetings" for requirements for 
preinstruction conferences. 

2. Divisions 2 through 16 Sections for specific requirements for demonstration 
and training for products in those Sections. 

C. Demonstration and Training Schedule:  No demonstration and training sessions 
shall be scheduled by Contractor until the Operations and Maintenance Manuals 
have been reviewed by Architect.  Six copies of the reviewed O & M Manuals shall 
be available for study and reference at the training sessions. 

D. Demonstration Training Sessions shall include all subcontractors and/or suppliers 
related to the specific system(s) being demonstrated and trained upon. 

1.3 SUBMITTALS 

A. Instruction Program:  Submit two copies of outline of instructional program for 
demonstration and training, including a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning 
objective and outline for each training module. 

1. At completion of training, submit one complete training manual(s) for 
Owner's use. 

B. Qualification Data:  For facilitator. 

C. Attendance Record:  For each training module, submit list of participants and length 
of instruction time. 



EEWWPPPP  BBUUIILLDDIINNGG  IIMMPPRROOVVEEMMEENNTTSS  
WWBBSS  NNOO..  SS--000000005566--00008811--44                                                  DDEEMMOONNSSTTRRAATTIIOONN  AANNDD  TTRRAAIINNIINNGG  
 
 

01820 - 2 
04-30-2009 

 

D. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test. 

E. Demonstration and Training Videotapes:  Submit two copies within seven days of 
end of each training module. 

1. Identification:  On each copy, provide an applied label with the following 
information: 

a. Name of Project. 
b. Name and address of photographer. 
c. Name of Architect. 
d. Name of Contractor. 
e. Date videotape was recorded. 
f. Description of vantage point, indicating location, direction (by 

compass point), and elevation or story of construction. 

2. Transcript:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) paper, punched 
and bound in heavy-duty, 3-ring, vinyl-covered binders.  Mark appropriate 
identification on front and spine of each binder.  Include a cover sheet with 
same label information as the corresponding videotape.  Include name of 
Project and date of videotape on each page. 

1.4 QUALITY ASSURANCE 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education with 
a record of successful learning performance. 

B. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Division 1 Section "Starting Systems," experienced in operation and 
maintenance procedures and training. 

C. Preinstruction Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Coordination and Meetings."  Review methods 
and procedures related to demonstration and training including, but not limited to, 
the following: 

1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational 

materials, instructors' personnel, audiovisual equipment, and facilities 
needed to avoid delays. 

3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted 

weather conditions and procedures to follow if conditions are unfavorable. 
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1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as 
required to minimize disrupting Owner's operations. 

B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content. 

C. Coordinate content of training modules with content of approved emergency, 
operation, and maintenance manuals.  Do not submit instruction program until 
operation and maintenance data has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by 
individual Specification Sections, and as follows: 

1. Motorized doors, including overhead coiling doors and automatic entrance 
doors. 

2. Equipment, including projection screens and food-service equipment. 
3. Fire-protection systems, including fire alarm, fire pumps and fire-

extinguishing systems. 
4. Intrusion detection systems. 
5. HVAC systems, including air-handling equipment air distribution systems 

and terminal equipment and devices. 
6. HVAC instrumentation and controls. 
7. Electrical service and distribution, including transformers switchboards 

panelboards uninterruptible power supplies and motor controls. 
8. Packaged engine generators, including transfer switches. 
9. Lighting equipment and controls. 
10. Communication systems, including intercommunication, surveillance voice 

and data, and television equipment. 

B. Training Modules:  Develop a learning objective and teaching outline for each 
module.  Include a description of specific skills and knowledge that participant is 
expected to master.  For each module, include instruction for the following: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include 
the following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 
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2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project Record Documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing 

commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error 
messages. 

b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating 

limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
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c. List of cleaning agents and methods of cleaning detrimental to 
product. 

d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation 
and training module.  Assemble training modules into a combined training manual. 

B. Set up instructional equipment at instruction location. 

3.2 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and 
Owner for number of participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, and equipment not part of a system. 

1. Architect will furnish an instructor to describe basis of system design, 
operational requirements, criteria, and regulatory requirements. 

2. Owner will furnish an instructor to describe Owner's operational philosophy. 
3. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner with at least seven days' advance notice. 

D. Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of a demonstration performance-based test. 

E. Cleanup:  Collect used and leftover educational materials and give to Owner.  
Remove instructional equipment.  Restore systems and equipment to condition 
existing before initial training use. 
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3.3 DEMONSTRATION AND TRAINING VIDEOS 

A. General:  Engage a qualified commercial photographer to record demonstration and 
training video.  Record each training module separately.  Include classroom 
instructions and demonstrations, board diagrams, and other visual aids, but not 
student practice. 

1. At beginning of each training module, record each chart containing learning 
objective and lesson outline. 

B. Video Format:  Provide high-quality DVD. 

C. Recording:  Mount camera on tripod before starting recording, unless otherwise 
necessary to show area of demonstration and training.  Display continuous running 
time. 

D. Narration:  Describe scenes on videotape by audio narration by microphone while 
videotape is recorded.  Include description of items being viewed.  Describe vantage 
point, indicating location, direction (by compass point), and elevation or story of 
construction. 

E. Transcript:  Provide a typewritten transcript of the narration.  Display images and 
running time captured from videotape opposite the corresponding narration 
segment. 

END OF SECTION 01820 
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SECTION 02223 

 
SELECTIVE DEMOLITION 

 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. Section Includes: 
 

1. Demolition and removal of selected portions of building or structure. 
 

B. Related Requirements: 
 

1. Comply with requirements in Section 01110 "Summary of Work" for restrictions on the use 
of the premises, Owner-occupancy requirements, and existing service/system interruptions. 

 
1.3 DEFINITIONS 

 
A. Remove: Detach items from existing construction and legally dispose of them off-site unless 

indicated to be removed and salvaged or removed and reinstalled. 
 

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

 
C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall 

where indicated. 
 

D. Existing to Remain: Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed, removed and salvaged, or removed and 
reinstalled. 

 
 

1.4 MATERIALS OWNERSHIP 
 

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

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 PRE-DEMOLITION MEETINGS 

 
A. Pre-Demolition Meeting: Conduct meeting at Project site. 

 
1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 
 

1.6 SUBMITTALS 
 

A. Qualifications: Refrigerant Recovery Technician. 
 

B. Proposed Protection Measures: Submit report, including drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, and for dust 
control. Indicate proposed locations and construction of barriers. 

 
C. Schedule of Selective Demolition Activities: Indicate the following: 

 
1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity. Ensure Owner's building on-site operations are uninterrupted. 
2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of stairs. 
5. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 
 

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner prior to start 
of demolition. 

 
E. Pre-Demolition Photographs or Video: Submit before Work begins. 

 
F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 

recovering refrigerant, stating that all refrigerant that was present was recovered and that 
recovery was performed according to EPA regulations. Include name and address of technician 
and date refrigerant was recovered. 

 
G. Warranties: Documentation indicated that existing warranties are still in effect after completion 

of selective demolition. 
 

1.7 CLOSEOUT SUBMITTALS 
 

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

B. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

 
1.8 QUALITY ASSURANCE 

 
A. Refrigerant Recovery Technician Qualifications: Certified by an EPA approved certification 

program. 
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1.9 FIELD CONDITIONS 

 
A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 
 

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

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

with selective demolition. 
 

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

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

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

 
E. Hazardous Materials: Hazardous materials are 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 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.  
 

1.10 WARRANTY 
 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or 
damaged during selective demolition, by methods and with materials so as not to void 
existing warranties. Notify warrantor before proceeding. Existing warranties include the 
following: 

 
 1. Owner will provide if any items are under warranty. 
 
B. Notify warrantor on completion of selective demolition, and obtain documentation 

verifying that existing system has been inspected and warranty remains in effect. 
Submit documentation at Project closeout. 
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PART 2 – PRODUCTS 

 
2.1 PEFORMANCE REQUIREMENTS 

 
A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 

selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

 
B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

 
PART 3 - EXECUTION 

 
3.1 EXAMINATION 

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

operations. 
 

B. Review record documents of existing construction provided by Owner. Owner does not 
guarantee that existing conditions are same as those indicated in record documents. 

 
C. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 
 

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict. 
Promptly submit a written report to Architect. 

 
E. Survey of Existing Conditions: Record existing conditions by use of measured drawings, 

preconstruction photographs, preconstruction videotapes, and or templates. 
 

1. Comply with requirements specified in Section 01321 "Construction Photographs." 
 
2. Inventory and record the condition of items to be removed and salvaged. Provide 

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

 
3. Before selective demolition or removal of existing building elements that will be 

reproduced or duplicated in final Work, make permanent record of measurements, 
materials, and construction details required to make exact reproduction. 

 
3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

 
A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 
 

1. Comply with requirements for existing services/systems interruptions specified in 
Section 01110 "Summary of Work." 

 
B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off indicated 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 indicated utilities with utility companies. 
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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 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. 
 
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. 
 

C. Refrigerant: Remove refrigerant from mechanical equipment to be selectively demolished 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

 
3.3 PREPARATION 

 
A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

 
1. Comply with requirements for access and protection specified in Section 01504 

"Temporary Facilities and Controls." 
 

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

 
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. 
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5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 
specified in Section 01504 "Temporary Facilities and Controls." 

 
C. Temporary Shoring: 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. 
 

3.4 SELECTIVE DEMOLITION, GENERAL 
 

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

 
1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

 
2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces. Temporarily cover openings to 
remain. 

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

existing finished surfaces. 
 
4. Do not use cutting torches until work area is cleared of flammable materials. At concealed 

spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations. Maintain fire watch and portable fire-
suppression devices during flame-cutting operations. 

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

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

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

impose excessive loads on supporting walls, floors, or framing. 
 
9. Dispose of demolished items and materials promptly. Comply with requirements in Section 

01576 "Waste Material Disposal." 
 

B. Removed and Salvaged Items: 
 

1. Clean salvaged items. 
 

2. Pack or crate items after cleaning. Identify contents of containers. 
 

3. Store items in a secure area until delivery to Owner. 
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4. Transport items to Owner’s storage area designated by Owner. 
 

5. Protect items from damage during transport and storage. 
 

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

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

 
D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

 
3.5 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.  Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 

using power-driven saw, then remove masonry between saw cuts. 
 

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

 
D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations 

in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings." Do not 
use methods requiring solvent-based adhesive strippers. 

 
3.6 DISPOSAL OF DEMOLISHED MATERIALS 

 
A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 

otherwise indicated to remain Owner's property, remove demolished materials from Project 
site and legally dispose of them in an EPA-approved landfill. 

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

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

convey debris to grade level in a controlled descent. 
 

B. Burning: Do not burn demolished materials. 
 

C. Disposal: Transport demolished materials off Owner's property and legally dispose of them. 
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3.7 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 02223 
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Section 05500  

MISCELLANEOUS METAL 

 
PART 1: GENERAL 
 
1.01 SCOPE OF WORK 
 

A. Furnish all labor, materials, equipment and incidentals required and complete and install 
fabricated metal items to include railing and toe boards. Furnish all supplementary items 
necessary for their proper installation.  
 

B. Check Drawings carefully and furnish all anchors, sleeves, bolts, brackets, clips, inserts, 
angles, loose lintels, tubing, bar stock, plates and other miscellaneous metal not distinctly 
specified under other Sections but necessary to complete the work. 
 

1.02 MEASUREMENT AND PAYMENT 
 

A. No separate payment will be made for work performed under this Section. Include the cost for 
this work in the lump sum Base Bid. 
 

1.03 RELATED WORK 
 

A. Metal doors and frames are included in Section 08111 “Standard Steel Doors and Frames”. 
 

B. Painting is included in Section 09912 “Interior Painting”. 
 
 

1.04 SUBMITTALS 
 

A. Submit, in accordance with Section 01330 “Submittal Procedures”, shop drawings and 
product data showing materials of construction and details of installation for: 
 
1. Shop drawings, showing sizes of members, method of assembly, anchorage and 

connection to other members. 
 

B. Samples 
 

1. Submit samples as requested by the Engineer during the course of construction. 
 

C. Design Data 
 

1. Submit manufacturer's load and deflection tables for grating. 
 

 
D. Certificates 

 
1. Certify that welders have been qualified under A WS, within the previous 12 months, 

to perform the welds required under this Section. 
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1.05 REFERENCE STANDARDS 
 
A. Aluminum Association (AA) 

 
1. AA M31C22A41 

 
a. M31: Mechanical Finish, Fine Satin 

 
b. C22: Finish, Medium Matte 

 
c. A41: Clear Anodic Coating, Class I 

 
 

B. American Society for Testing and Materials (ASTM) 
 
1. ASTM A36 - Standard Specification for Carbon Structural Steel. 

 
2. ASTM A48 - Standard Specification for Gray Iron Castings. 

 
3. ASTM AS3 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless. 
 

4. ASTM A108 - Standard Specification for Steel Bars, Carbon, Cold Finished, 
Standard Quality. 
 

5. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products. 
 

6. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 
 

7. ASTM A240 - Standard Specification for Heat-Resisting Chromium and Chromium Nickel 
Stainless Plate, Sheet, and Strip Pressure Vessels. 
 

8. ASTM A276- Standard Specification for Stainless Steel Bars and Shapes. 
 

9. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 Psi 
Tensile Strength. 

 
10. ASTM A32S - Standard Specification for Structural Bolts, Steel, Heat Treated, 

120/105 ksi Minimum Tensile Strength. 
 

11. ASTM A500- Standard Specification for Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes. 

 
12. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon 

Steel Structural Tubing. 
 

13. ASTM A536 - Standard Specification for Ductile Iron Castings. 
 

14. ASTM A570- Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, 
Structural Quality. 
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15. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, Solution Hardened, and Bake Hardenable. 
 

16. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 
Plate. 

 
17. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded 

Bars. Rods. Wire, Profiles and Tubes. 
 

18. ASTM B429- Standard Specification for Aluminum-Alloy Extruded Structural Pipe 
and Tube. 

 
C. American Iron and Steel Institute (AISI). 

 
1. Specification for Structural Steel Buildings. 

 
D. American Welding Society (AWS) 

 
1. AWS D 1.1 - Structural Welding Code - Steel. 

 
2. AWS Dl.2 - Structural Welding Code - Aluminum. 

 
3. AWS Dl.6 - Structural Welding Code - Stainless Steel 

 
E. Federal Specifications 

 
1. FS-FF-B-575C-Bolts, Hexagonal and Square 

 
F. Occupational Safety and Health Administration (OSHA) 

 
G. International Building Code  

 
1. International Building Code 2006 

 
H. Where reference is made to one of the above standards, the revision in effect at the time 

of bid opening shall apply. 
 

 
1.06 QUALITY ASSURANCE 

 
A. The work of this Section shall be completely coordinated with the work of other Sections. 

Verify, at the site, both the dimensions and work of other trades adjoining items of work 
in this Section before fabrication and installation of items herein specified. 
 

B. Furnish to the pertinent trades all items included under this Section that are to be built 
into the work of other Sections. 
 

C. All welding shall be performed by qualified welders and shall conform to the applicable 
AWS welding code. Welding of steel shall conform to A WS D 1.1 and welding of 
aluminum shall conform to AWS Dl.2 and welding of stainless steel shall conform to 
AWSDl.6. 
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1.07 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver items to be incorporated into the work of other trades in sufficient time to be 

checked prior to installation. 
 

B. Deliver anchorage devices with setting drawings, templates and instructions for 
installation. 
 

C. Store delivered items off the ground and protected from dirt and weather. 
 

D. Repair items that have become damage or corroded to the satisfaction of the Engineer 
prior to incorporating them into the work. 
 
 

1.08 PROJECT/SITE REQUIREMENTS 
 
A. Field measurements shall be taken at the site, prior to fabrication of items, to verify or 

supplement indicated dimensions and to ensure proper fitting of all items. 
 
 
PART 2:  PRODUCTS 
 
2.01 GENERAL 
 

A. The use of manufacturer's name and model or catalog number is for the purpose of 
establishing the standard of quality and general configuration desired. 
 

 
B. Like items of materials shall be the end products of one manufacturer in order to provide 

standardization for appearance, maintenance and manufacturer's service. 
 

 
2.02 MATERIALS 
 
 

A. Unless otherwise noted, materials for miscellaneous metals shall conform to the 
following standards: 
 
1. Structural Steel ASTM A36 

 
2. Structural Steel Tubing     ASTM A500, Grade B 

 
3. Welded and Seamless Steel Pipe   ASTM A501 or ASTM A53,  

 Type E or S, Grade B  
. Schedule 40. Use standard  

 malleable iron fittings,  
 galvanized for exterior work 

 
4. Steel Sheets ASTM A366 

 
5. Stainless Steel Plates, Sheets and Structural Shapes 
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a. Exterior, Submerged or Industrial Use ASTM A240, Type 316 (Type 
 316L for welded) 
 

b. Interior and Architectural Use ASTM A240, Type 304 
 

6. Stainless Steel Bolts, Nuts, and Washers ASTM A276, Type 316 
 

7. Carbon Steel Bolts and Studs ASTM A307, Grade A (hot  
. dip galvanized nuts and  
 washers where noted) 

8. High Strength Steel Bolts, Nuts and washers ASTM A325 (mechanically 
 galvanized per ASTM B695, 
 Class 50, where noted)  
 

a. Elevated Temperature Exposure Type I 
 

b. General Application Type I or Type II 
 

9. Galvanizing ASTM A123, Zn w/0.05 percent 
 minimum Ni 

10. Galvanizing, hardware ASTM A153, Zn w/0.05 percent  
 Minimum Ni 

 
2.03 ANCHORS, BOLTS, AND FASTENING DEVICES 
 

A. Anchor bolt material shall be ASTM F1554 Grade 36 unless otherwise noted. 
 

B. Unless otherwise noted, bolts for the connection of carbon steel or iron shall be steel machine 
bolts; bolts for the connection of galvanized steel or iron shall be galvanized steel or stainless 
steel machine bolts; and bolts for the connection of aluminum or stainless steel shall be 
stainless steel machine bolts. 
 

C. Unless otherwise noted, expansion anchors shall be zinc plated carbon steel wedge type 
anchors complete with nuts and washers. Type 316 stainless steel wedge type anchors 
shall be used where they will be submerged or exposed to the weather or where stainless 
steel wedge type anchors are required. When the length or embedment of the bolt is not 
noted on the Drawings, provide length sufficient to place the wedge and expansion cone 
portion of the bolt at least 1-in behind the concrete reinforcing steel. Expansion anchors 
shall be Hilti, Kwik-Bolt III; Simpson Strong-Tie Wedge-All; Powers Power-Stud or equal. 
 

D. Adhesive anchors, for fastening to concrete, shall be a two-component pre-proportioned 
cartridge system containing pre-measured amounts resin and hardener which are mixed 
and deposited in a screen tube by a dispenser. Anchor assemblies shall consist of an all 
thread anchor rod with nut and washer. Adhesive anchors shall be Hilti, HIT HY 150 MAX 
Injection Adhesive Anchors or equal. 
 

E. Adhesive anchors, for fastening to hollow concrete block or brick, shall be a three-part 
stud, screen and chemical dispenser anchoring system. Adhesive cartridges shall contain 
premeasured amounts of resin and hardener which are mixed and deposited in a screen 
tube by a dispenser. Stud assemblies shall consist of an all-thread anchor rod with nut 
and washer. Anchors shall be Hilti, HIT HY-20 System or equal. 
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F. Automatic end welded headed anchor studs shall be flux ended studs made from cold 

drawn steel, ASTM A108 Grades C-1010 through C-1020. Headed anchor studs shall be 
Nelson, H4L Headed Concrete Anchors or equal. 
 

G. Machine bolts and nuts shall conform to Federal Specification FF-B-575C. Bolts and 
nuts shall be hexagon type. Bolts, nuts, screws, washers and related appurtenances shall be 
Type 316 stainless steel. 

 
H. Toggle bolts shall be Hilti, Toggler Bolt or equal. 

 
 
2.05 MISCELLANEOUS ALUMINUM 

 
A. All miscellaneous metal work shall be formed true to detail, with clean, straight, sharply 

defined profiles and smooth surfaces of uniform color and texture and free from defects 
impairing strength or durability. Holes shall be drilled or punched. Edges shall be smooth and 
without burrs. Fabricate supplementary pieces necessary to compete each item though such 
pieces are not definitely shown or specified. 
 

B. Connections and accessories shall be of sufficient strength to safely withstand the stresses 
and strains to which they will be subjected. Exposed joints shall be close fitting and jointed 
where least conspicuous. Threaded connections shall have the threads concealed where 
practical. Welded connections shall have continuous welds or intermittent welds as specified 
or shown. The face of welds shall be dressed flush and smooth. Welding shall be on the 
unexposed side as much as possible in order to prevent pitting or discoloration of the 
aluminum exposed surface. Grind smooth continuous welds that will be exposed. Provide 
holes for temporary field connections and for attachment of the work of other trades. 
 

C. Miscellaneous aluminum items shall include: beams, angles, closure angles, grates, 
hatches, floor plates, stop plates, stair nosings and any other miscellaneous aluminum 
called for on the Drawings and not otherwise specified. 
 

D. Angle frames for hatches, beams, grates, etc, shall be complete with welded strap anchors 
attached. 
 

E. Aluminum diamond plate and floor plate shall have a minimum thickness of 3/8-in. 
Frames and supports shall be of aluminum construction. Fastening devices and hardware 
shall be Type 316 stainless steel. Plates shall have a mill finish. 
 

F. Stair treads for aluminum stairs shall have abrasive non-slip nosing as approved. 
 

G. Aluminum nosing at concrete stairs shall be Wooster Products, Inc.; Alumogrit Treads, 
Type 116; similar by Barry Pattern and Foundry Co.; Andco or equal. Furnish with wing 
type anchors and flat head stainless steel machine screws, 12-in on center. Nosing shall 
also be used at concrete ladder openings. Nosing shall a single piece for each step 
extending to within 3-in at each side of stair or full ladder width. Set nosing flush with 
stair tread finish at concrete stairs. Furnish treads with heavy duty protective tape cover. 
 

H. All miscellaneous aluminum shall have a cleaned and degreased mill finish unless 
otherwise indicated on the Drawings or as specified herein. 
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2.06 MISCELLANEOUS STEEL 
 

A. All miscellaneous metal work shall be formed true to detail, with clean, straight, sharply 
defined profiles and smooth surfaces of uniform color and texture and free from defects 
impairing strength or durability. Holes shall be drilled or punched. Edges shall be 
smooth and without burrs. Fabricate supplementary pieces necessary to complete each 
item though such pieces are not definitely shown or specified. 
 

B. Connections and accessories shall be of sufficient strength to safely withstand the stresses 
and strains to which they will be subjected. Exposed joints shall be close fitting and 
jointed where least conspicuous. Threaded connections shall have the threads concealed 
where practical. Welded connections shall have continuous welds or intermittent welds as 
specified or shown. The face of welds shall be dressed flush and smooth. Grind smooth 
continuous welds that will be exposed. Provide holes for temporary field connections and for 
attachment of the work of other trades. 
 

C. Miscellaneous steel items shall include: beams, angles, lintels, support brackets, base 
plates for other than structural steel or equipment, closure angles, bridge crane rails, 
monorail hoist beams, holddown straps and lugs, door frames, splice plates, subframing 
at roof openings and any other miscellaneous steel called for on the Drawings and not 
otherwise specified. 
 

D. Bridge crane runway rails shall be 40 ASCE. Rails splices shall be staggered. Fasten 
rails with rail clamp plates, fillers, and pairs of anchor bolts every 2-ft. Rails supported 
on concrete shall have steel base plates below the filler and a continuous strip of 
neoprene under the rail between base plates. 
 

E. Structural steel angle and channel door frames shall be galvanized. Frames shall be 
fabricated with not less than three anchors on each jamb. 
 

F. Steel pipe pieces for sleeves, lifting attachments and other functions shall be Schedule 40 
pipe unless otherwise shown on the Drawings. Wall and floor sleeves, of steel pipe, shall 
have welded circumferential steel waterstops at mid-length. 
 

G. Lintels, relief angles or other steel supporting masonry or embedded in masonry shall be 
galvanized. 
 

H. All steel finish work shall be thoroughly cleaned, by effective means, of all loose mill 
scale, rust and foreign matter and shall be given one shop coat of primer compatible with 
the finish coat after fabrication but before shipment. Paint shall be omitted within 3-in of 
proposed field welds. Paint shall be applied to dry surfaces and shall be thoroughly and 
evenly spread and well worked into joints and other open spaces. 
 

I. Galvanizing, where required, shall be the hot-dip zinc process after fabrication. Coating 
shall be not less than 2 oz/sq ft of surface. 
 
 

2.07 CASTINGS 
 

A. Casting shall be of good quality, strong, tough, even-grained, smooth, free from scale, 
lumps, blisters, sand holes and defects of any kind which render them unfit for the service 
for which they are intended. Castings shall be thoroughly cleaned and will be subjected 
to a hammer inspection in the field by the Engineer. All matching surfaces shall be 
machined to a true plane surface to allow contact surfaces to seat at all points without 
rocking. Allowances shall be made in the patterns so that the thickness specified shall 
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not be reduced in obtaining finished surfaces. Castings will not be acceptable if the 
actual weight is less than 95 percent of the theoretical weight computed from dimensions. 
The Contractor shall provide facilities for weighing castings in the presence of the 
Engineer. 
 

B. Frames, covers, cast grates and trench drains for structures shall be gray iron castings 
except as otherwise specified or indicated on the Drawings. Sizes shall be as shown on 
the Drawings. Covers shall have letters "WATER," "SANITARY SEWER, or DRAIN," 
as applicable, embossed on top. 
 

C. Frames and covers for installation in slabs shall be heavy duty, R-6013-R-6099 Series as 
manufactured by Neenah Foundry Co., or equal. 
 

D. Electrical and telephone manhole and handhole frames and covers [for structures] shall 
be ductile iron castings. The covers shall be watertight. Covers shall have the word 
"ELECTRIC," "HIGH VOLTAGE," "LOW VOLTAGE," "SIGNAL," "TELEPHONE,'' 
as applicable, embossed on or cast into the top in letters 2-in high. The clear opening 
shall be 36-in unless otherwise indicated on the Drawings. 
 
 

E. Trench drains shall be of the length shown on the Drawings and shall be heavy duty, R- 
4990 Series with a "Type A" cover as manufactured by Neenah Foundry Co. or equal. 
 
 

PART 3:  EXECUTION 
 
3.01 INSTALLATION 
 

A. Abrasions in the shop primer shall be touched up immediately after erection. Areas left 
unprimed for welding shall be painted with primer after welding. 
 

B. Zinc coating which has been burned by welding, abraded, or otherwise damaged shall be 
cleaned and repaired after installation. The damage area shall be thoroughly cleaned by 
wire brushing and all traces of welding flux and loose or cracked zinc coating removed 
prior to painting. The cleaned area shall be painted with two coats of zinc oxide-zinc 
dust paint conforming to the requirements of Military Specifications MIL-P-15145. The 
paint shall be properly compounded with a suitable vehicle in the ratio of one part zinc 
oxide to four parts zinc dust by weight. 
 
Specialty products shall be installed in accordance with the manufacturer's recommendations. 
 

C. Expansion bolts shall be checked for tightness a minimum of 24 hours after initial 
installation. 
 

D. Install adhesive capsule anchors using manufacturer's recommended drive units and 
adapters and in compliance with the manufacturer's recommendations. 
 

E. Headed anchor studs shall be welded in accordance with manufacturer's recommendations. 
 

F. All railings shall be erected to line and plumb. 
 

G. All steel surfaces that come into contact with exposed concrete or masonry shall receive a 
protective coating of an approved heavy bitumastic troweling mastic applied in 
accordance with the manufacturer's instructions prior to installation. 
 



EEWWPPPP  BBUUIILLDDIINNGG  IIMMPPRROOVVEEMMEENNTTSS    
WWBBSS  NNOO..  SS--000000005566--00008811--44                                                                              MMIISSCCEELLLLAANNEEOOUUSS  MMEETTAALL  
 
 

05500-9 
04-30-2009 

 

H. Where aluminum contacts a dissimilar metal, apply a heavy brush coat of zinc-chromate 
primer followed by two coats of aluminum metal and masonry paint to the dissimilar 
metal. 
 

I. Where aluminum contacts masonry or concrete, apply a heavy coat of approved alkali 
resistant paint to the masonry or concrete. 
 

J. Where aluminum contacts wood, apply two coats of aluminum metal and masonry paint 
to the wood. 
 

K. Between aluminum gratings, aluminum stair treads, or aluminum handrail brackets and 
steel supports, insert 1/4-in thick neoprene isolator pads, 85 plus or minus 5 Shore A 
durometer, sized for full width and length of bracket or support. 

 
 

END OF SECTION 05500 
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SECTION 06105 

MISCELLANEOUS CARPENTRY 

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. Wood blocking and nailers. 
2. Wood furring and grounds. 
3. Wood sleepers. 
4. Plywood backing panels. 

1.3 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 
inches nominal (114 mm actual) in least dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NHLA:  National Hardwood Lumber Association. 
3. NLGA:  National Lumber Grades Authority. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

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 products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 
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4. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

B. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 

1.5 QUALITY ASSURANCE 

A. Forest Certification:  For the following wood products, provide materials produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with FSC 1.2, 
"Principles and Criteria": 

 
1. Miscellaneous lumber. 
2. Interior wood trim. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings. 

B. Deliver interior wood materials that are to be exposed to view only after building is enclosed and 
weatherproof, wet work other than painting is dry, and HVAC system is operating and 
maintaining temperature and humidity at occupancy levels. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

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

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in 
contact with the ground or roof and is continuously protected from liquid water may be treated 
according to AWPA C31 with inorganic boron (SBX). 
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1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or otherwise 
adversely affect finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat all miscellaneous carpentry, unless otherwise indicated.] [items indicated on 
Drawings, and the following: 

1. Wood, nailers, blocking, stripping, and similar members in connection with roofing, 
flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Comply with performance requirements in AWPA C20 (lumber) and AWPA C27 
(plywood). 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Use Exterior type for exterior locations and where required by codes. 
3. Use Interior Type A, unless otherwise indicated. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

 
1. Application:  Treat all miscellaneous carpentry.  

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 

B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber with 15 
percent maximum moisture content of any species. 

C. For exposed boards, provide lumber with 15 percent maximum moisture content and any of the 
following species and grades: 
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1. Eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Premium or 
2 Common (Sterling) grade; NeLMA, NLGA, WCLIB, or WWPA. 

2. Mixed southern pine, No. 2 grade; SPIB. 
3. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or 

WWPA. 
4. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; NeLMA, 

NLGA, WCLIB, or WWPA. 

D. For concealed boards, provide lumber with 15 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine, No. 3 grade; SPIB. 
2. Hem-fir or hem-fir (north), Standard or 3 Common grade; NLGA, WCLIB, or WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir, Standard or 3 Common grade; NeLMA, NLGA, 

WCLIB, or WWPA. 
4. Eastern softwoods, No. 3 Common grade; NELMA. 
5. Northern species, No. 3 Common grade; NLGA. 
6. Western woods, Standard or No. 3 Common grade; WCLIB or WWPA. 

E. 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. 

F. 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. 

G. 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. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, 
fire-retardant treated, not less than ¾-inch nominal thickness. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying 
with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

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

D. Wood Screws:  ASME B18.6.1. 

E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads 
and reamer wings, length as recommended by screw manufacturer for material being fastened. 

F. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 
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G. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 

H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 
unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying 
with ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

1. Use adhesives that have a VOC content of 70 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, 
nailers, blocking, grounds, and similar supports to comply with requirements for attaching other 
construction. 

B. 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 (406 mm) o.c. 

C. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

D. 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. 

E. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. NES NER-272 for power-driven fasteners. 
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2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

F. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood; do not 
countersink nail heads, unless otherwise indicated. 

3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for screeding or attaching other work.  Form to 
shapes indicated and cut as required for true line and level of attached work.  Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces, unless otherwise indicated. 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact 
thickness of finish material.  Remove temporary grounds when no longer required. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required 
for tolerance of finish work. 

B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal- (19-by-63-mm 
actual-) size furring vertically at 24 inches (610 mm) o.c. 

3.4 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 06105 
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SECTION 06402 

INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 
1. Plastic-laminate cabinets. 
2. Plastic-laminate countertops. 
3. Solid-surfacing-material countertops and integral sinks. 
4. Closet and utility shelving. 

B. Related Sections include the following: 

 
1. Division 6 Section "Miscellaneous Carpentry" for wood furring, blocking, shims, and 

hanging strips required for installing woodwork and concealed within other construction 
before woodwork installation. 

1.3 DEFINITIONS 

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for 
installing woodwork items unless concealed within other construction before woodwork 
installation. 

1.4 SUBMITTALS 

 

A. Product Data:  For panel products, high-pressure decorative laminate, adhesive for bonding 
plastic laminate, solid-surfacing material, fire-retardant-treated materials, cabinet hardware and 
accessories and finishing materials and processes. 

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

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

1. Show details full size. 
2. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections. 
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3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap 
dispensers and other items installed in architectural woodwork. 

4. Apply WI-certified compliance label to first page of Shop Drawings. 

C. Samples for Verification: 
 
1. Plastic laminates, 8 by 10 inches (200 by 250 mm), for each type, color, pattern, and 

surface finish, with 1 sample applied to core material and specified edge material applied 
to 1 edge. 

2. Thermoset decorative-panels, 8 by 10 inches (200 by 250 mm), for each type, color, 
pattern, and surface finish, with plastic laminate edge banding on any exposed edge. 

3. Solid-surfacing materials, 6 inches (150 mm) square. 
4. Exposed cabinet hardware and accessories, one unit for each type and finish. 

5.       Product Certificates:  For each type of product, signed by product manufacturer. 

D. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program 
certificates WI-certified compliance certificates. 

E. Qualification Data:  For Installer and fabricator. 

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, 
or Shop is a licensee of WI's Certified Compliance Program. 

B. Installer Qualifications: Certified participant in AWI's Quality Certification Program or licensee of 
WI's Certified Compliance Program. 

C. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for 
production of interior architectural woodwork. 

D. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards" for grades of 
interior architectural woodwork indicated for construction, finishes, installation, and other 
requirements. 

1. Provide AWI Quality Certification Program labels and certificates indicating that 
woodwork, including installation, complies with requirements of grades specified. 

E. Quality Standard:  Or, comply with WI's "Manual of Millwork" for grades of interior architectural 
woodwork indicated for construction, finishes, installation, and other requirements. 

1. Provide WI-certified compliance labels and certificates indicating that 
woodwork, including installation, complies with requirements of grades specified. 

2. The Contract Documents contain selections chosen from options in the quality standard 
and additional requirements beyond those of the quality standard.  Comply with such 
selections and requirements in addition to the quality standard. 

F. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are required, 
provide materials and products with specified fire-test-response characteristics as determined 
by testing identical products per test method indicated by UL, ITS, or another testing and 
inspecting agency acceptable to authorities having jurisdiction.  Identify with appropriate 
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markings of applicable testing and inspecting agency in the form of separable paper label or, 
where required by authorities having jurisdiction, imprint on surfaces of materials that will be 
concealed from view after installation. 

G. Forest Certification:  Provide interior architectural woodwork produced from wood obtained from 
forests certified by an FSC-accredited certification body to comply with FSC 1.2, "Principles and 
Criteria." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver woodwork until painting and similar operations that could damage woodwork 
have been completed in installation areas.  If woodwork must be stored in other than installation 
areas, store only in areas where environmental conditions comply with requirements specified in 
"Project Conditions" Article. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where woodwork is 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 woodwork by field 
measurements before being enclosed, and indicate measurements on Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating woodwork without field 
measurements.  Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to 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 interior architectural woodwork can be 
supported and installed as indicated. 

B. Hardware Coordination:  Distribute copies of approved hardware schedule specified in 
Division 8 Section “Door Hardware (Scheduled by Describing Products)" to fabricator of 
architectural woodwork; coordinate Shop Drawings and fabrication with hardware requirements. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that comply with requirements of AWI's or WI's quality standard for 
each type of woodwork and quality grade specified, unless otherwise indicated. 



EEWWPPPP  BBUUIILLDDIINNGG  IIMMPPRROOVVEEMMEENNTTSS  
WWBBSS  NNOO..  SS--000000005566--00008811--44                                                IINNTTEERRIIOORR  AARRCCHHIITTEECCTTUURRAALL  WWOOOODDWWOORRKK  
 

06402 - 4 
04-30-2009 

B. Wood Products:  Comply with the following: 
 
1. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 
2. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1, made with adhesive 

containing no urea formaldehyde. 

C. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with 
thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1. 

1. Provide polyester edge banding on components with exposed or semiexposed edges. 

D. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as 
required by woodwork quality standard. 
 
1. Manufacturer:  Subject to compliance with requirements, provide high-pressure 

decorative laminates by one of the following: 
a. Nevamar Company, LLC; Decorative Products Div. 

E. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with 
ISSFA-2. 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
 
a. E. I. du Pont de Nemours and Company. 

1. Type:  Full range of materials 
2. Colors and Patterns:  As indicated on the drawings. 

2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this Article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified. 

1. Do not use treated materials that do not comply with requirements of referenced 
woodworking standard or that are warped, discolored, or otherwise defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes.  Do not use colorants to distinguish treated materials from 
untreated materials. 

3. Identify fire-retardant-treated materials with appropriate classification marking of UL, U.S. 
Testing, Timber Products Inspection, or another testing and inspecting agency 
acceptable to authorities having jurisdiction. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use the following treatment 
type: 

1. Exterior Type:  Organic-resin-based formulation thermally set in wood by kiln drying. 
2. Interior Type A:  Low-hygroscopic formulation. 
3. Mill lumber after treatment within limits set for wood removal that do not affect listed fire-

test-response characteristics, using a woodworking plant certified by testing and 
inspecting agency. 
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4. Mill lumber before treatment and implement special procedures during treatment and 
drying processes that prevent lumber from warping and developing discolorations from 
drying sticks or other causes, marring, and other defects affecting appearance of treated 
woodwork. 

5. Kiln-dry materials before and after treatment to levels required for untreated materials. 

C. CABINET HARDWARE AND ACCESSORIES 

D. General:  Provide cabinet hardware and accessory materials associated with architectural 
cabinets. 

E. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 170 degrees of 
opening, self-closing. 

F. Pulls:  Back mounted, solid metal, 4 inches (100 mm) long, 5/16 inch (8 mm) in diameter and 
“Interknobs,” Family:  “Post & Rail,” Style:  “Euro,”  Finish:  Natural brushed stainless steel;  
Length:  As indicated on the drawings. 

G. Catches:  Magnetic catches, BHMA A156.9, B03141. 

H. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04071; with shelf rests, B04081; 
BHMA A156.9, B04102; with shelf brackets, B04112. 

I. Drawer Slides:  BHMA A156.9, B05091. 

1. Standard Duty (Grade 1, Grade 2, and Grade 3): Side mounted and extending under 
bottom edge of drawer; full-extension type; zinc-plated steel with polymer rollers. 

2. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension type; 
zinc-plated steel ball-bearing slides. 

3. Box Drawer Slides:  Grade 1HD-100; for drawers not more than 6 inches (150 mm) high 
and 24 inches (600 mm) wide. 

4. Pencil Drawer Slides:  Grade 1; for drawers not more than 3 inches (75 mm) high and 24 
inches (600 mm) wide. 

5. Keyboard Slides:  Grade 1HD-100; for computer keyboard shelves. 

J. Aluminum Slides for Sliding Glass Doors:  BHMA A156.9, B07063. 

K. Counter Supports – By: RAKK for depth of counters indicated and uniform loading of 200 
pounds per lineal foot for countertop. 

L. Door Locks:  BHMA A156.11, E07121. 

M. Drawer Locks:  BHMA A156.11, E07041. 

N. Grommets for Cable Passage through Countertops:  2-inch (51-mm) OD, brown or black, 
molded-plastic grommets and matching plastic caps with slot for wire passage. 

1. Product:  Subject to compliance with requirements, provide "OG or SG series" by Doug 
Mockett & Company, Inc. 

O. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. Coordinate with Division 8 door hardware 
finish.  
1. Satin Stainless Steel:  BHMA 630. 
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P. For concealed hardware, provide manufacturer's standard finish that complies with product 
class requirements in BHMA A156.9. 

2.3 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less 
than 15 percent moisture content. 
 

1. Fire-retardant-treated softwood lumber, kiln dried to less than 15 percent moisture 
content. 

B. Adhesives, General:  Do not use adhesives that contain urea formaldehyde. 

C. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with 
the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24): 

1. Wood Glues:  30 g/L. 
2. Contact Adhesive:  250 g/L. 

D. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement, Contact cement. 

1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces. 

2.4 FABRICATION, GENERAL 

A. Interior Woodwork Grade:  Unless otherwise indicated, provide Custom-grade interior woodwork 
complying with referenced quality standard. 

1.      Premium grade.  

B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 
moisture content in relation to ambient relative humidity during fabrication and in installation 
areas. 

C. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 
fabrication. 

D. Complete fabrication, including assembly, finishing, and hardware application, to maximum 
extent possible before shipment to Project site.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting. 

1. Notify Architect and owner’s representative seven days in advance of the dates and times 
woodwork fabrication will be complete. 

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  
Install dowels, screws, bolted connectors, and other fastening devices that can be 
removed after trial fitting.  Verify that various parts fit as intended and check 
measurements of assemblies against field measurements indicated on Shop Drawings 
before disassembling for shipment. 

E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
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roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts 
to remove splinters and burrs. 

1. Seal edges of openings in countertops with a coat of varnish. 

2.5 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH 

A. Grade:  Premium. 

B. Wood Species and Cut:  As indicated on the drawings. 

C. For trim items wider than available lumber, use veneered construction.  Do not glue for width. 

D. For rails wider or thicker than available lumber, use veneered construction.  Do not glue for 
width or thickness. 

E. Backout or groove backs of flat trim members and kerf backs of other wide, flat members, 
except for members with ends exposed in finished work. 

F. Assemble casings in plant except where limitations of access to place of installation require field 
assembly. 

G. Assemble moldings in plant to maximum extent possible.  Miter corners in plant and prepare for 
field assembly with bolted fittings designed to pull connections together. 

2.6 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH 

A. Grade: Premium. 

B. Wood Species: Eastern white pine, sugar pine, or western white pine. 

C. Backout or groove backs of flat trim members and kerf backs of other wide, flat members, 
except for members with ends exposed in finished work. 

D. Assemble casings in plant except where limitations of access to place of installation require field 
assembly. 

E. Assemble moldings in plant to maximum extent possible.  Miter corners in plant and prepare for 
field assembly with bolted fittings designed to pull connections together. 

2.7 PLASTIC-LAMINATE CABINETS 

A. Grade: Custom. 

B. AWI Type of Cabinet Construction:  Flush overlay 

C. WI Construction Style:  Style A, Frameless 

D. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together; or Type II, 
single-length sections to fit access openings. 

E. WI Door and Drawer Front Style:  Flush overlay. 
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F. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with 
the following requirements: 

1. Horizontal Surfaces Other Than Tops:  Grade HGS. 
2. Postformed Surfaces:  Grade HGP. 
3. Vertical Surfaces:  Grade VGS.  
4. Edges:  Grade VGS.  

G. Materials for Semiexposed Surfaces: 

1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, Grade VGS 
a. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide 

surface of high-pressure decorative laminate, Grade VGS or CLS. 

2. Drawer Sides and Backs:  Solid-hardwood lumber 
3. Drawer Bottoms:  Hardwood plywood 

H. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure decorative 
laminate, Grade BKL. 

I. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

 
1. As selected by Architect from laminate manufacturer's full range in the following 

categories: 

a. Solid colors, gloss or matte finish. 
b. Solid colors with core same color as surface, gloss or matte finish. 
c. Wood grains, gloss or matte finish. 
d. Patterns, gloss or matte finish. 

 

2.8 PLASTIC-LAMINATE COUNTERTOPS 

A. Grade:  Custom. 

B. High-Pressure Decorative Laminate Grade:  HGS. 

C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

1. As indicated by manufacturer's designations, on the drawings. 

D. Grain Direction:  Parallel to cabinet fronts. 

E. Edge Treatment:  Same as laminate cladding on horizontal surfaces or Lumber edge for 
transparent finish. 

F. Core Material:  Particleboard made with exterior glue in dry areas, Exterior-grade plywood 
where wet areas are in the same room, area or space.  

G. Core Material at Sinks: exterior-grade plywood. 
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2.9 SOLID-SURFACING-MATERIAL COUNTERTOPS 

A. Grade: Custom. 

B. Solid-Surfacing-Material Thickness:  1/2 inch (13 mm) for countertops and ¼ inch for vertical 
wall appplications. 

C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors of solid-
surfacing material complying with the following requirements: 

1. As indicated on the drawings. 

D. Fabricate tops in one piece, unless otherwise indicated.  Comply with solid-surfacing-material 
manufacturer's written recommendations for adhesives, sealers, fabrication, and finishing. 

1. Fabricate tops with shop-applied edges of materials and configuration indicated. 
2. Fabricate tops with loose backsplashes for field application. 

E. Drill holes in countertops for plumbing fittings and soap dispensers in shop. 

F. Install integral lavatories in countertops as indicated on the drawings to comply with:  ADA & 
TAS Requirements. 

2.10 CLOSET AND UTILITY SHELVING 

A. Grade: Custom. 

B. Shelf Material:  3/4-inch (19-mm) veneer-faced panel product with veneer edge banding. 

C. Cleats:  3/4-inch (19-mm) panel product. 

D. Grade:  Provide finishes of same grades as items to be finished. 

E. General:  Finish architectural woodwork at fabrication shop as specified in this Section.  Defer 
only final touchup, cleaning, and polishing until after installation. 

F. General: Refer to Division 9 painting Sections for finishing opaque-finished architectural 
woodwork. 

G. Shop Priming:  Shop apply the prime coat including backpriming, , for items specified to be field 
finished.  Refer to Division 9 painting Sections for material and application requirements. 

H. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work. 

1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain 
surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do not require 
backpriming when surfaced with plastic laminate, backing paper, or thermoset decorative 
panels. 
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I. Opaque Finish: 
 
1. Grade: Premium  
2. WI Finish System 5:  Catalyzed polyurethane. 
3. Color:  As selected by Architect from manufacturer's full range. 
4. Sheen:  Semigloss, 46-60 gloss units measured on 60-degree gloss meter per 

ASTM D 523. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in installation 
areas. 

3.2 INSTALLATION 

A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for 
fabrication of type of woodwork involved. 

B. Assemble woodwork and complete fabrication at Project site to comply with requirements for 
fabrication in Part 2, to extent that it was not completed in the shop. 

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  
Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 
mm). 

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 

E. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood to comply 
with chemical treatment manufacturer's written instructions, including those for adhesives used 
to install woodwork. 

F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use 
fine finishing nails for exposed fastening, countersunk and filled flush with woodwork and 
matching final finish if transparent finish is indicated. 

G. Standing and Running Trim:  Install with minimum number of joints possible, using full-length 
pieces (from maximum length of lumber available) to greatest extent possible.  Do not use 
pieces less than 36 inches (900 mm) long, except where shorter single-length pieces are 
necessary. Scarf running joints and stagger in adjacent and related members. 

1. Fill gaps, if any, between top of base and wall with plastic wood filler, sand smooth, and 
finish same as wood base if finished. 

2. Install wall railings on indicated metal brackets securely fastened to wall framing. 
3. Install standing and running trim with no more variation from a straight line than 1/8 inch 

in 96 inches (3 mm in 2400 mm). 
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H. 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 (3 mm in 2400-mm) sag, bow, or 
other variation from a straight line. 

2. Maintain veneer sequence matching of cabinets with transparent finish. 
3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 

inches (400 mm) o.c. with No. 10 wafer-head screws sized for 1-inch (25-mm) 
penetration into wood framing, blocking, or hanging strips, toggle bolts through metal 
backing or metal framing behind wall finish. 

I. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop. 

1. Align adjacent solid-surfacing-material countertops and form seams to comply with 
manufacturer's written recommendations using adhesive in color to match countertop.  
Carefully dress joints smooth, remove surface scratches, and clean entire surface. 

2. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or 
other variation from a straight line. 

3. Secure backsplashes to tops with concealed metal brackets at 16 inches (400 mm) o.c. 
and to walls with adhesive. 

4. Caulk space between backsplash and wall with sealant specified in Division 7 Section 
"Joint Sealants." Set bottom of backsplash in continuous bead of non-drying sealant and 
wipe over spill in joint to be fresh with face.  

J. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes 
with matching filler where exposed. 

K. Refer to Division 9 Sections for final finishing of installed architectural woodwork. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas. 

END OF SECTION 06402 



EEWWPPPP  BBUUIILLDDIINNGG  IIMMPPRROOVVEEMMEENNTTSS  
WWBBSS  NNOO..  SS--000000005566--00008811--44                                                                          WWAATTEERR  RREEPPEELLLLEENNTTSS  
 

07190-1 
04-30-2009 

 

SECTION 07190 

WATER REPELLENTS 

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 penetrating water-repellent treatments for the following vertical and horizontal 
surfaces: 

1. Cast-in-place concrete. 
2. Natural stone. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Water repellents shall meet performance requirements indicated without 
failure due to defective manufacture, fabrication, or installation. 

1. Water Repellents:  Comply with performance requirements specified, as determined by 
preconstruction testing on manufacturer's standard substrate assemblies representing 
those indicated for this Project. 

B. Water Absorption:  Minimum 90 percent reduction of water absorption after 24 hours in 
comparison of treated and untreated specimens. 

1. Cast-in Place Concrete:  ASTM C 642. 
2. Precast Concrete:  ASTM C 642. 
3. Cast Stone:  ASTM C 1195. 
4. Concrete Masonry Units:  ASTM C 140. 
5. Natural Stone:  ASTM C 97. 

C. Water-Vapor Transmission:  Comply with one or both of the following: 

1. Maximum 10  percent reduction in rate of vapor transmission in comparison of treated 
and untreated specimens, according to ASTM E 96/E 96M. 

2. Minimum 80  percent water-vapor transmission in comparison of treated and untreated 
specimens, according to ASTM D 1653. 

D. Water Penetration and Leakage through Masonry:  Minimum 90 percent reduction in leakage 
rate in comparison of treated and untreated specimens, according to ASTM E 514. 

E. Durability:  Maximum 5 percent loss of water-repellent properties after 2500 hours of weathering 
according to ASTM G 154 in comparison to water-repellent-treated specimens before 
weathering. 
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F. Chloride-Ion Intrusion in Concrete:  NCHRP Report 244, Series II tests. 

1. Reduction of Water Absorption:  80 percent. 
2. Reduction in Chloride Content:  80 percent. 

1.4 SUBMITTALS 

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

1. Include manufacturer's printed statement of VOC content. 
2. Include manufacturer's standard colors. 
3. Include manufacturer's recommended number of coats for each type of substrate and 

spreading rate for each separate coat. 
4. Printout of current "MPI Approved Products List" for each product category specified in 

Part 2 that specifies water repellents approved by MPI, with the proposed product 
highlighted. 

B. Samples:  For each type of water repellent and substrate indicated, 12 by 12 inches (300 by 
300 mm) in size, with specified water-repellent treatment applied to half of each Sample. 

C. Qualification Data:  For qualified Applicator. 

D. Product Certificates:  For each type of water repellent, from manufacturer. 

E. Preconstruction Testing Reports:  For water-repellent-treated substrates. 

F. Field quality-control reports. 

G. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Applicator Qualifications:  An employer of workers trained and approved by manufacturer. 

B. MPI Standards:  Comply with MPI standards indicated and provide water repellents listed in its 
"MPI Approved Products List." 

C. Mockups:  Apply water repellent to each type of substrate required. 

1. Locate each test application as directed by Architect. 
2. Size:  10 sq. ft. (9.3 sq. m) 25 sq. ft. (2.3 sq. m). 
3. Final approval by Architect of color and water-repellent application will be from test 

applications. 

D. Preinstallation Conference:  Conduct conference at [Project site] <Insert location>. 

1.6 PROJECT CONDITIONS 

A. Limitations:  Proceed with application only when the following existing and forecasted weather 
and substrate conditions permit water repellents to be applied according to manufacturers' 
written instructions and warranty requirements: 
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1. Concrete surfaces and mortar have cured for not less than 28 days. 
2. Building has been closed in for not less than 30 days before treating wall assemblies. 
3. Ambient temperature is above 40 deg F (4.4 deg C) and below 100 deg F (37.8 deg C) 

and will remain so for 24 hours. 
4. Substrate is not frozen and substrate-surface temperature is above 40 deg F (4.4 deg C) 

and below 100 deg F (37.8 deg C). 
5. Rain or snow is not predicted within 24 hours. 
6. Not less than seven days have passed since surfaces were last wet. 
7. Windy conditions do not exist that might cause water repellent to be blown onto 

vegetation or surfaces not intended to be treated. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which [manufacturer] [and] [Applicator] 
agree(s) to repair or replace materials that fail to maintain water repellency specified in 
"Performance Requirements" Article within specified warranty period. 

1. Warranty Period: Ten years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PENETRATING WATER REPELLENTS 

A. Silane, Penetrating Water Repellent:  Clear, containing 20 percent or more solids of 
alkyltrialkoxysilanes; with alcohol, mineral spirits, water, or other proprietary solvent carrier; and 
with 400 g/L or less of VOCs. 

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

a. BASF Construction Chemicals, LLC;  Hydrozo 100 Plus. 
b. Pecora Corporation; KlereSeal 940-S VOC KlereSeal 9100-S. 
c. PROSOCO, Inc.; SLX100. 
d. Tnemec Inc.; Dur A Pell 100. 

B. Siliconate, Penetrating Water Repellent:  Clear, methyl siliconate water repellent with 400 g/L or 
less of VOCs. 

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

a. BASF Construction Chemicals, LLC; Thoroclear Special. 
b. PROSOCO, Inc.; Natural Stone Treatment WB. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements and conditions affecting performance of the Work. 
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1. Verify that surfaces are clean and dry according to water-repellent manufacturer's 
requirements.  Check moisture content in three representative locations by method 
recommended by manufacturer. 

2. Inspect for previously applied treatments that may inhibit penetration or performance of 
water repellents. 

3. Verify that there is no efflorescence or other removable residues that would be trapped 
beneath the application of water repellent. 

4. Verify that required repairs are complete, cured, and dry before applying water repellent. 

B. Test pH level according to water-repellent manufacturer's written instructions to ensure 
chemical bond to silica-containing or siliceous minerals. 

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

3.2 PREPARATION 

A. Cleaning:  Before application of water repellent, clean substrate of substances that could impair 
penetration or performance of product according to water-repellent manufacturer's written 
instructions and as follows: 

1. Cast-in-Place Concrete:  Remove oil, curing compounds, laitance, and other substances 
that inhibit penetration or performance of water repellents according to ASTM E 1857. 

2. Natural Stone:  ASTM C 1515. ASTM D 5107. Division 04 Section "Maintenance of Stone 
Assemblies." 

B. Protect adjoining work, including mortar and sealant bond surfaces, from spillage or blow-over 
of water repellent.  Cover adjoining and nearby surfaces of aluminum and glass if there is the 
possibility of water repellent being deposited on surfaces.  Cover live vegetation. 

C. Coordination with Mortar Joints:  Do not apply water repellent until pointing mortar for joints 
adjacent to surfaces receiving water-repellent treatment has been installed and cured. 

D. Coordination with Sealant Joints:  Do not apply water repellent until sealants for joints adjacent 
to surfaces receiving water-repellent treatment have been installed and cured. 

1. Water-repellent work may precede sealant application only if sealant adhesion and 
compatibility have been tested and verified using substrate, water repellent, and sealant 
materials identical to those required. 

3.3 APPLICATION 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect the 
substrate before application of water repellent and to instruct Applicator on the product and 
application method to be used. 

B. Apply a heavy-saturation coating of water repellent, on surfaces indicated for treatment, using 
15 psi- (103 kPa-) pressure spray with a fan-type spray nozzle, roller or brush to the point of 
saturation.  Apply coating in dual passes of uniform, overlapping strokes.  Remove excess 
material; do not allow material to puddle beyond saturation.  Comply with manufacturer's written 
instructions for application procedure unless otherwise indicated. 
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C. Apply a second saturation coating, repeating first application.  Comply with manufacturer's 
written instructions for limitations on drying time between coats and after rainstorm wetting of 
surfaces between coats.  Consult manufacturer's technical representative if written instructions 
are not applicable to Project conditions. 

3.4 FIELD QUALITY CONTROL 

A. Testing of Water-Repellent Material:  Owner reserves the right to invoke the following procedure 
at any time and as often as Owner deems necessary during the period when water repellent is 
being applied: 

1. Owner will engage the services of a qualified testing agency to sample water-repellent 
material being used.  Samples of material delivered to Project site will be taken, 
identified, sealed, and certified in presence of Contractor. 

2. Testing agency will perform tests for compliance of water-repellent material with product 
requirements. 

3. Owner may direct Contractor to stop applying water repellents if test results show 
material being used does not comply with product requirements.  Contractor shall remove 
noncomplying material from Project site, pay for testing, and correct deficiency of 
surfaces treated with rejected materials, as approved by Architect.  

B. Coverage Test:  In the presence of Architect, hose down a dry, repellent-treated surface to 
verify complete and uniform product application.  A change in surface color will indicate 
incomplete application. 

1. Notify Architect seven days in advance of the dates and times when surfaces will be 
tested. 

2. Reapply water repellent until coverage test indicates complete coverage. 

3.5 CLEANING 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by 
water-repellent application as work progresses.  Correct damage to work of other trades caused 
by water-repellent application, as approved by Architect. 

B. Comply with manufacturer's written cleaning instructions. 

END OF SECTION 07190 
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SECTION 07540 

THERMOPLASTIC MEMBRANE ROOFING 

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. Mechanically fastened membrane roofing system. 
2. Vapor retarder. 
3. Roof insulation. 

B. Related Sections include the following: 
1. Section 06105 "Miscellaneous Carpentry" for wood nailers, curbs, and blocking. 
2. Section 07920 "Joint Sealants." 

1.3 DEFINITIONS 

A. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and 
Waterproofing Manual" for definition of terms related to roofing work in this Section. 

B. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind 
Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," before 
multiplication by a safety factor. 

C. Factored Design Uplift Pressure:  The uplift pressure, calculated according to procedures in 
SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing 
Systems," after multiplication by a safety factor. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not 
permit the passage of water; and resist specified uplift pressures, thermally induced movement, 
and exposure to weather without failure. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another under 
conditions of service and application required, as demonstrated by roofing membrane 
manufacturer based on testing and field experience. 
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C. Roofing System Design:  Provide a membrane roofing system that is identical to systems that 
have been successfully tested by a qualified testing and inspecting agency to resist uplift 
pressure calculated according to ASCE 7, for 120 miles per hour windspeed. 

D. FMG Listing:  Provide roofing membrane, base flashings, and component materials that comply 
with requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that 
are listed in FMG's "Approval Guide" for Class 1 or noncombustible construction, as applicable.  
Identify materials with FMG markings. 

E. Roofing System Design:  Provide a membrane roofing system that is identical to systems that 
have been successfully tested by a qualified testing and inspecting agency to resist the factored 
design uplift pressures calculated according to SPRI's "Wind Load Design Guide for Fully 
Adhered and Mechanically Fastened Roofing Systems." 

1.5 SUBMITTALS 

A. Provide per requirements of Section 01330 “Submittal Procedures” and Section 01340 “Shop 
Drawings, Product Data, and Samples” 

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

C. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and 
attachments to other Work. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Insulation fastening patterns. 

D. Samples for Verification:  For the following products: 

1. 12-by-12-inch (300-by-300-mm) square of sheet roofing, of color specified, including T-
shaped side and end lap seam. 

2. 12-by-12-inch (300-by-300-mm) square of roof insulation. 
3. 12-by-12-inch (300-by-300-mm) square of walkway pads or rolls. 
4. 12-inch (300-mm) length of metal termination bars. 
5. 12-inch (300-mm) length of battens. 
6. Six insulation fasteners of each type, length, and finish. 
7. Six roof cover fasteners of each type, length, and finish. 

E. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is 
approved, authorized, or licensed by manufacturer to install roofing system. 

F. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system 
complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of meeting performance requirements. 

G. Qualification Data:  For Installer and manufacturer. 

H. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer 
and witnessed by a qualified testing agency, for components of roofing system. 

I. Research/Evaluation Reports:  For components of membrane roofing system. 
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J. Maintenance Data:  For roofing system to include in maintenance manuals. 

K. Warranties:  Special warranties specified in this Section. 

L. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed 
roofing installation. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's warranty. 

B. Manufacturer Qualifications:  A qualified manufacturer that has UL listing and FMG approval for 
membrane roofing system identical to that used for this Project. 

C. Testing Agency Qualifications:  An independent testing agency with the experience and 
capability to conduct the testing indicated, as documented according to ASTM E 548. 

D. Source Limitations:  Obtain components for membrane roofing system from or approved by 
roofing membrane manufacturer. 

E. Fire-Test-Response Characteristics:  Provide membrane roofing materials with the fire-test-
response characteristics indicated as determined by testing identical products per test method 
below by UL, FMG, or another testing and inspecting agency acceptable to authorities having 
jurisdiction.  Materials shall be identified with appropriate markings of applicable testing and 
inspecting agency. 

1. Exterior Fire-Test Exposure:  Class  A; ASTM E 108, for application and roof slopes 
indicated. 

F. Preinstallation Conference:  Conduct conference at Project site.  Comply with requirements in 
Section 01312 “Coordination and Meetings”.  Review methods and procedures related to 
roofing system including, but not limited to, the following: 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing including installers of 
roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, and directions 
for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer.  Protect stored 
liquid material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf 
life.  See Section 01576 “Waste Material Disposal”. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent 
deflection of deck. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form, without monetary limitation, in which 
manufacturer agrees to repair or replace components of membrane roofing system that fail in 
materials or workmanship within specified warranty period.  Failure includes roof leaks. 

1. Special warranty includes roofing membrane, base flashings, roofing membrane 
accessories, roof insulation, fasteners, cover boards, substrate board, vapor retarder, 
walkway products and other components of membrane roofing system. 

2. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection: 

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

specified. 
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2.2 THERMOPLASTIC POLYOLEFIN ROOFING MEMBRANE 

A. Fabric-Reinforced Thermoplastic Polyolefin Sheet:  Uniform, flexible sheet formed from a 
thermoplastic polyolefin, internally fabric or scrim reinforced, and as follows: 

1. Manufacturers: 

a. Bond-Cote Corporation. 
b. Duro-Last Roofing, Inc. 
c. GAF Materials Corporation. 

2. Thickness:  60 mils nominal. 
3. Exposed Face Color:  White. 
4. Physical Properties: 

a. Breaking Strength:  225 lbf (1 kN); ASTM D 751, grab method. 
b. Elongation at Break:  15 percent; ASTM D 751. 
c. Tearing Strength:  55 lbf (245 N) minimum; ASTM D 751, Procedure B. 
d. Brittleness Point:  Minus 22 deg F (30 deg C). 
e. Ozone Resistance:  No cracks after sample, wrapped around a 3-inch- (75-mm-) 

diameter mandrel, is exposed for 166 hours to a temperature of 104 deg F 
(40 deg C) and an ozone level of 100 pphm (100 mPa); ASTM D 1149. 

f. Resistance to Heat Aging:  90 percent minimum retention of breaking strength, 
elongation at break, and tearing strength after 166 hours at 240 deg F (116 deg C); 
ASTM D 573. 

g. Water Absorption:  Less than 4 percent mass change after 166 hours' immersion 
at 158 deg F (70 deg C); ASTM D 471. 

h. Linear Dimension Change:  Plus or minus 2 percent; ASTM D 1204. 

2.3 AUXILIARY MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction. 

B. Sheet Flashing:  Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 
55 mils (1.4 mm) thick, minimum, of same color as sheet membrane. 

C. Bonding Adhesive:  Manufacturer's standard bonding adhesive for membrane, and solvent-
based bonding adhesive for base flashings. 

D. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application. 

E. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, 
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

F. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch (25 mm) wide by 0.05 inch (1.3 mm) thick, prepunched. 

G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening membrane to substrate, and 
acceptable to membrane roofing system manufacturer. 
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H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, termination 
reglets, cover strips, and other accessories. 

2.4 VAPOR RETARDER 

A. Polyethylene Vapor Retarder:  ASTM D 4397, 6 mils (0.15 mm) thick, minimum, with maximum 
permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m). 

2.5 ROOF INSULATION 

A. General:  Provide preformed roof insulation boards that comply with requirements and 
referenced standards, selected from manufacturer's standard sizes and of thicknesses 
indicated. 

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, glass-fiber mat facer on underside 
surfaces and laminate ½” plywood on the top surface, minimum of 60 PSI compressive 
strength. 

1. Manufacturers: 
a. GAF Materials Corporation. 
b. Rmax Operating, LLC 

C. Insulation thickness:  As indicated on the drawings. 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated. 

2.6 INSULATION ACCESSORIES 

A. General:  Roof insulation accessories recommended by insulation manufacturer for intended 
use and compatible with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and 
acceptable to roofing system manufacturer. 

C. Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive formulated to 
adhere roof insulation to substrate. 

D. Protection Mat:  Woven or nonwoven polypropylene, polyolefin, or polyester fabric mat, water 
permeable and resistant to ultraviolet degradation, type and weight as recommended by roofing 
system manufacturer for application. 

E. Metal Securement System:  Perimeter securement flashing and strapping fabricated from 
stainless steel, a minimum of 0.031 inch (0.8 mm) thick.  Provide fasteners as recommended by 
mortar-faced insulation manufacturer. 
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2.7 WALKWAYS 

A. Flexible Walkways:  Provide factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, 
surface-textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick, and acceptable to 
membrane roofing system manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the 
following requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and set and braced and that roof 
drains are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions.  Remove sharp 
projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at the end of the workday or when rain is 
forecast.  Remove and discard temporary seals before beginning work on adjoining roofing. 

D. Comply with roofing manufacturer’s requirements. 

3.3 VAPOR-RETARDER INSTALLATION 

A. Loosely lay polyethylene-sheet vapor retarder in a single layer over area to receive vapor 
retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150 
mm), respectively. 

1. Seal side and end laps with tape. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into membrane roofing system. 

3.4 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not exposed to 
precipitation or left exposed at the end of the workday. 
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B. Comply with membrane roofing system manufacturer's written instructions for installing roof 
insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install one or more layers of insulation under area of roofing to achieve required thickness.  
Where overall insulation thickness is 1-1/2 inches (38 mm) or greater, install 2 or more layers 
with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 
inches (150 mm) in each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and 
does not restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 
inch (6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

G. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten insulation according to requirements in FMG's "Approval Guide" for specified 
Windstorm Resistance Classification. 

2. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

H. Mechanically Fastened and Adhered Insulation:  Install each layer of insulation and secure first 
layer of insulation to deck using mechanical fasteners specifically designed and sized for 
fastening specified board-type roof insulation to deck type. 

1. Fasten first layer of insulation according to requirements in FMG's "Approval Guide" for 
specified Windstorm Resistance Classification. 

2. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of 
roof. 

3. Install subsequent layers of insulation in a cold fluid-applied adhesive. 

3.5 MECHANICALLY FASTENED ROOFING MEMBRANE INSTALLATION 

A. Install roofing membrane over area to receive roofing according to roofing system 
manufacturer's written instructions.  Unroll roofing membrane and allow to relax before 
installing. 

1. Install sheet according to ASTM D 5082. 

B. Start installation of roofing membrane in presence of roofing system manufacturer's technical 
personnel. 

C. Accurately align roofing membranes and maintain uniform side and end laps of minimum 
dimensions required by manufacturer.  Stagger end laps. 

D. Mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of 
roofing. 
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E. Apply roofing membrane with side laps shingled with slope of roof deck where possible. 

F. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of 
roofing membrane according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut 
edges of roofing membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample areas. 
3. Repair tears, voids, and lapped seams in roofing membrane that does not meet 

requirements. 

G. Spread sealant over deck drain flange at deck drains and securely seal roofing membrane in 
place with clamping ring. 

H. In-Splice Attachment:  Secure one edge of roofing membrane using fastening plates or metal 
battens centered within membrane splice and mechanically fasten roofing membrane to roof 
deck.  Field-splice seam. 

I. Through-Membrane Attachment:  Secure roofing membrane using fastening plates or metal 
battens and mechanically fasten roofing membrane to roof deck.  Cover battens and fasteners 
with a continuous cover strip. 

J. Install roofing membrane and auxiliary materials to tie in to existing roofing. 

3.6 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according 
to membrane roofing system manufacturer's written instructions. 

B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required 
rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with sheet flashing. 

D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and 
end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.7 WALKWAY INSTALLATION 

A. Flexible Walkways:  Install walkway products in locations indicated.  Heat weld to substrate or 
adhere walkway products to substrate with compatible adhesive according to roofing system 
manufacturer's written instructions. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform roof tests and inspections and to prepare test reports. 
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B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion and submit report to Architect. 

1. Notify Architect or Owner 48 hours in advance of date and time of inspection. 

C. Repair or remove and replace components of membrane roofing system where test results or 
inspections indicate that they do not comply with specified requirements. 

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

3.9 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction 
period.  When remaining construction will not affect or endanger roofing, inspect roofing for 
deterioration and damage, describing its nature and extent in a written report, with copies to 
Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall membrane roofing system to a condition 
free of damage and deterioration at time of Substantial Completion and according to warranty 
requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

 
3.10 ROOFING INSTALLER'S WARRANTY 

A. WHEREAS                               of                                 , herein called the "Roofing Installer," has 
performed roofing and associated work ("work") on the following project: 

1. Owner:   
2. Address:   
3. Building Name/Type:   
4. Address:   
5. Area of Work:  Date of substantial completion. 
6. Acceptance Date:   
7. Warranty Period:  20 years.  
8. Expiration Date:   

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a 
subcontractor) to warrant said work against leaks and faulty or defective materials and 
workmanship for designated Warranty Period, 

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein 
set forth, that during Warranty Period he will, at his own cost and expense, make or cause to be 
made such repairs to or replacements of said work as are necessary to correct faulty and 
defective work and as are necessary to maintain said work in a watertight condition. 

D. This Warranty is made subject to the following terms and conditions: 

1. Specifically excluded from this Warranty are damages to work and other parts of the 
building, and to building contents, caused by: 
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a. lightning; 
b. peak gust wind speed exceeding 120 mph (m/sec); 
c. fire; 
d. failure of roofing system substrate, including cracking, settlement, excessive 

deflection, deterioration, and decomposition; 
e. faulty construction of parapet walls, copings, chimneys, skylights, vents, equipment 

supports, and other edge conditions and penetrations of the work; 
f. vapor condensation on bottom of roofing; and 
g. activity on roofing by others, including construction contractors, maintenance 

personnel, other persons, and animals, whether authorized or unauthorized by 
Owner. 

2. When work has been damaged by any of foregoing causes, Warranty shall be null and 
void until such damage has been repaired by Roofing Installer and until cost and expense 
thereof have been paid by Owner or by another responsible party so designated. 

3. Roofing Installer is responsible for damage to work covered by this Warranty but is not 
liable for consequential damages to building or building contents resulting from leaks or 
faults or defects of work. 

4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing 
Installer, including cutting, patching, and maintenance in connection with penetrations, 
attachment of other work, and positioning of anything on roof, this Warranty shall become 
null and void on date of said alterations, but only to the extent said alterations affect work 
covered by this Warranty.  If Owner engages Roofing Installer to perform said alterations, 
Warranty shall not become null and void unless Roofing Installer, before starting said 
work, shall have notified Owner in writing, showing reasonable cause for claim, that said 
alterations would likely damage or deteriorate work, thereby reasonably justifying a 
limitation or termination of this Warranty. 

5. During Warranty Period, if original use of roof is changed and it becomes used for, but 
was not originally specified for, a promenade, work deck, spray-cooled surface, flooded 
basin, or other use or service more severe than originally specified, this Warranty shall 
become null and void on date of said change, but only to the extent said change affects 
work covered by this Warranty. 

6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, 
defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to 
inspect work and to examine evidence of such leaks, defects, or deterioration. 

7. This Warranty is recognized to be the only warranty of Roofing Installer on said work and 
shall not operate to restrict or cut off Owner from other remedies and resources lawfully 
available to Owner in cases of roofing failure.  Specifically, this Warranty shall not 
operate to relieve Roofing Installer of responsibility for performance of original work 
according to requirements of the Contract Documents, regardless of whether Contract 
was a contract directly with Owner or a subcontract with Owner's General Contractor. 

E. IN WITNESS THEREOF, this instrument has been duly executed this ________  day of 
____________, 20___. 

1. Authorized Signature:  __________________ 
2. Name:   
3. Title:   

 
 

END OF SECTION 07540 
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SECTION 07920 

JOINT SEALANTS 

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 joint sealants for the following applications, including those 
specified by reference to this Section: 

1. Exterior joints in the following vertical surfaces and horizontal nontraffic surfaces: 

 
a. Joints between different materials. 
b. Perimeter joints between materials and frames of doors, windows and 

louvers. 
c. Control and expansion joints in ceilings and other overhead surfaces. 
d. Other joints as indicated. 

2. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces: 

a. Control and expansion joints on exposed interior surfaces of exterior 
walls. 

b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of interior unit masonry, concrete, 

walls, and partitions. 
e. Perimeter joints between interior wall surfaces and frames of interior 

doors, and windows. 
f. Joints between plumbing fixtures and adjoining walls, floors, and 

counters. 
g. Other joints as indicated. 

3. Interior joints in the following horizontal traffic surfaces: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in porcelain tile flooring. 
c. Other joints as indicated. 

B. Related Sections include the following: 

 
1. Division 9 Section "Gypsum Board Assemblies" for sealing perimeter joints of 

gypsum board partitions to reduce sound transmission. 
2. Division 9 Section "Acoustical Panel Ceilings" for sealing edge moldings at 

perimeters of acoustical ceilings. 
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1.3 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight 
continuous joint seals without staining or deteriorating joint substrates. 

B. Provide joint sealants for interior applications that establish and maintain airtight and 
water-resistant continuous joint seals without staining or deteriorating joint substrates. 

1.4 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

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. Samples for Verification:  For each type and color of joint sealant required, provide 
Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- 
(150-mm-) long strips of material matching the appearance of exposed surfaces adjacent 
to joint sealants. 

D. Product Certificates:  For each type of joint sealant and accessory, signed by product 
manufacturer. 

E. SWRI Validation Certificate:  For each elastomeric sealant specified to be validated by 
SWRI's Sealant Validation Program. 

F. Qualification Data:  For Installer 

G. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the 
following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion. 

H. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed 
for installation of elastomeric sealants required for this Project. 

B. Source Limitations:  Obtain each type of joint sealant through one source from a single 
manufacturer. 

C. Mockups:  Build mockups incorporating sealant joints, as follows, to verify selections 
made under sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution: 

1. Joints in mockups of assemblies specified in other Sections that are indicated to 
receive elastomeric joint sealants, which are specified by reference to this 
Section. 
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1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair 
or replace elastomeric joint sealants that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric 
sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace 
those that do not comply with performance and other requirements specified in this 
Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

C. Special warranties specified in this Article exclude deterioration or failure of elastomeric 
joint sealants from the following: 

1. Movement of the structure resulting in stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression 
caused by structural settlement or errors attributable to design or construction. 

2. Disintegration of joint substrates from natural causes exceeding design 
specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other Part 2 
articles. 

2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by sealant manufacturer, based on testing and field 
experience. 
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B. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that 
comply with the following limits for VOC content when calculated according to 
40 CFR 59, Subpart D (EPA Method 24): 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full 
range. 

2.3 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 

B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be 
nonstaining to porous substrates, provide products that have undergone testing 
according to ASTM C 1248 and have not stained porous joint substrates indicated for 
Project. 

C. Suitability for Immersion in Liquids.  Where elastomeric sealants are indicated for Use I 
for joints that will be continuously immersed in liquids, provide products that have 
undergone testing according to ASTM C 1247 and qualify for the length of exposure 
indicated by reference to ASTM C 920 for Class 1 or 2.  Liquid used for testing sealants 
is deionized water, unless otherwise indicated. 

D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that 
will come in repeated contact with food, provide products that comply with 
21 CFR 177.2600. 

E. Multicomponent Nonsag Neutral-Curing Silicone Sealant: 

1. Available Products: 

a. Dow Corning Corporation; 756 H.P. 

2. Type and Grade:  M (multicomponent) and P (pourable). 
3. Class:  50. 
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates 

indicated, O. 

a. Use O Joint Substrates:  Coated glass, color anodic aluminum, 
aluminum coated with a high-performance coating, galvanized steel, 
brick, granite, limestone, marble, ceramic tile, and wood. 

F. Single-Component Neutral-Curing Silicone Sealant: 

1. Available Products: 

a. Dow Corning Corporation; 799. 
b. GE Silicones; UltraGlaze SSG4000. 
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c. GE Silicones; UltraGlaze SSG4000AC. 
d. Polymeric Systems Inc.; PSI-631. 
e. Schnee-Morehead, Inc.; SM5731 Poly-Glaze Plus. 
f. Tremco; Proglaze SG. 

2. Type and Grade:  S (single component) and NS (nonsag). 
3. Class:  25. 
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  M,G, A, and, as applicable to joint substrates 

indicated, O. 

a. Use O Joint Substrates:  Coated glass, color anodic aluminum, 
aluminum coated with a high-performance coating, galvanized steel, 
and porcelain tile. 

G. Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant: 

1. Available Products: 

a. Pecora Corporation; 898. 
b. Tremco; Tremsil 600 White. 

2. Type and Grade:  S (single component) and NS (nonsag). 
3. Class:  25. 
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates 

indicated, O. 

a. Use O Joint Substrates:  Coated glass, color anodic aluminum, 
aluminum coated with a high-performance coating, galvanized steel, 
and porcelain tile. 

2.4 LATEX JOINT SEALANTS 

A. Latex Sealant:  Comply with ASTM C 834, Type P, Grade NF. 

B. Available Products: 

1. Bostik Findley; Chem-Calk 600. 
2. Pecora Corporation; AC-20+. 
3. Schnee-Morehead, Inc.; SM 8200. 
4. Sonneborn, Division of ChemRex Inc.; Sonolac. 
5. Tremco; Tremflex 834. 

2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, 
paintable, nonstaining latex sealant complying with ASTM C 834 and the following: 

1. Product effectively reduces airborne sound transmission through perimeter joints 
and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

2. Available Products: 

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 
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b. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

B. Acoustical Sealant for Concealed Joints:  Manufacturer's standard, nondrying, 
nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant 
recommended for sealing interior concealed joints to reduce airborne sound 
transmission. 

1. Available Products: 

a. Pecora Corporation; BA-98. 
b. Tremco; Tremco Acoustical Sealant. 

2.6 PREFORMED JOINT SEALANTS 

A. Preformed Silicone-Sealant System:  Manufacturer's standard system consisting of 
precured low-modulus silicone extrusion, in sizes to fit joint widths indicated, combined 
with a neutral-curing silicone sealant for bonding extrusions to substrates. 

1. Available Products: 

a. Dow Corning Corporation; 123 Silicone Seal. 
b. GE Silicones; UltraSpan US1100. 
c. Pecora Corporation; Sil-Span. 
d. Tremco; Spectrem Ez Seal. 

2.7 JOINT-SEALANT BACKING 

A. General:  Provide sealant backings of material and type that are nonstaining; are 
compatible with joint substrates, sealants, primers, and other joint fillers; and are 
approved for applications indicated by sealant manufacturer based on field experience 
and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface 
skin), O (open-cell material), 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 where such adhesion would result in sealant failure.  
Provide self-adhesive tape where applicable. 

2.8 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from preconstruction 
joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials, free of oily residues or other substances capable 
of staining or harming joint substrates and adjacent nonporous surfaces in any way, and 
formulated to promote optimum adhesion of sealants to joint substrates. 
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C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following 
requirements: 

1. Remove all foreign material from joint substrates that could interfere with 
adhesion of joint sealant, including dust, paints (except for permanent, protective 
coatings tested and approved for sealant adhesion and compatibility by sealant 
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, 
mechanical abrading, or a combination of these methods to produce a clean, 
sound substrate capable of developing optimum bond with joint sealants.  
Remove loose particles remaining after cleaning operations above by vacuuming 
or blowing out joints with oil-free compressed air.  Porous joint substrates include 
the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous 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 in writing by joint-sealant 
manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  
Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine 
primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces. 
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C. Masking Tape:  Use masking tape where required to prevent contact of sealant with 
adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears.  Remove tape 
immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's 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. Acoustical Sealant Application Standard:  Comply with recommendations in ASTM C 919 
for use of joint sealants in acoustical applications as applicable to materials, applications, 
and conditions indicated. 

D. Install sealant backings of type indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 

E. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

F. 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. 

G. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified below to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact 
and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that 

do not discolor sealants or adjacent surfaces. 
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless 

otherwise indicated. 
4. Provide flush joint configuration where indicated per Figure 5B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated 

per Figure 5C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 
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3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed elastomeric sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each 
type of elastomeric sealant and joint substrate. 

b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 
test per each floor per elevation. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, Method B, Exposed Surface Finish Hand Pull Tab, 
Method C, Field-Applied Sealant Joint Hand Pull Flap or Method D, Water 
Immersion in Appendix X1 in ASTM C 1193[ as appropriate for type of joint-
sealant application indicated. 

a. For joints with dissimilar substrates, verify adhesion to each substrate 
separately; do this by extending cut along one side, verifying adhesion 
to opposite side.  Repeat procedure for opposite side. 

3. Inspect joints for complete fill, for absence of voids, and for joint configuration 
complying with specified requirements.  Record results in a field-adhesion-test 
log. 

4. Inspect tested joints and report on the following: 

a. Whether sealants in joints connected to pulled-out portion failed to 
adhere to joint substrates or tore cohesively.  Include data on pull 
distance used to test each type of product and joint substrate.  Compare 
these results to determine if adhesion passes sealant manufacturer's 
field-adhesion hand-pull test criteria. 

b. Whether sealants filled joint cavities and are free of voids. 
c. Whether sealant dimensions and configurations comply with specified 

requirements. 

5. Record test results in a field-adhesion-test log.  Include dates when sealants 
were installed, names of persons who installed sealants, test dates, test 
locations, whether joints were primed, adhesion results and percent elongations, 
sealant fill, sealant configuration, and sealant dimensions. 

6. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints.  Ensure that original sealant surfaces 
are clean and that new sealant contacts original sealant. 

B. Evaluation of Field Test Results:  Sealants not evidencing adhesive failure from testing or 
noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with 
other requirements.  Retest failed applications until test results prove sealants comply 
with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint 
sealants and of products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion.  If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged or 
deteriorated joint sealants immediately so installations with repaired areas are 
indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior vertical and horizontal nontraffic construction joints in 
cast-in-place concrete. 

1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Multicomponent nonsag neutral-curing silicone 
sealant, Single-component neutral- and basic-curing silicone sealant, Single-
component neutral-curing silicone sealant, Multicomponent nonsag urethane 
sealant, Multicomponent nonsag immersible urethane sealant, or Single-
component nonsag urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

B. Joint-Sealant Application:  Exterior vertical control and expansion joints in unit masonry. 

1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone 
sealant, Single-component neutral-curing silicone sealant, Multicomponent 
nonsag urethane sealant, or Single-component nonsag urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

C. Joint-Sealant Application:  Exterior vertical joints between different materials listed above. 

1. Joint Sealant: Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone 
sealant, Single-component neutral-curing silicone sealant, Multicomponent 
nonsag urethane sealant, or Single-component nonsag urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

D. Joint-Sealant Application:  Exterior perimeter joints around frames of doors, windows, 
and louvers. 

1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone 
sealant, Single-component neutral-curing silicone sealant, Multicomponent 
nonsag urethane sealant, or Single-component nonsag urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

E. Joint-Sealant Application:  Exterior control and expansion joints in ceilings and other 
overhead surfaces. 

1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone 
sealant, Single-component neutral-curing silicone sealant, Multicomponent 
nonsag urethane sealant, or Single-component nonsag urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 
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F. Joint-Sealant Application:  Vertical control and expansion joints on exposed interior 
surfaces of exterior walls. 

1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone 
sealant, Single-component neutral-curing silicone sealant, Multicomponent 
nonsag urethane sealant, or Single-component nonsag urethane sealant.  Latex 
sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

G. Joint-Sealant Application:  Interior perimeter joints of exterior openings. 

1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component 
nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone 
sealant, Single-component neutral-curing silicone sealant, Multicomponent 
nonsag urethane sealant, or Single-component nonsag urethane sealant  Latex 
sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

H. Joint-Sealant Application:  Interior ceramic and dimension stone tile expansion, control, 
contraction, and isolation joints in horizontal traffic surfaces. 

1. Joint Sealant:  Multicomponent pourable polysulfide sealant, Multicomponent 
nonsag urethane sealant, Multicomponent pourable urethane sealant, or Single-
component pourable urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

I. Joint-Sealant Application:  Interior joints between plumbing fixtures and adjoining walls, floors, 
and counters. 

1. Joint Sealant:  Single-component mildew-resistant neutral and acid-curing 
silicone sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

J. Joint-Sealant Application:  Perimeter joints between interior wall surfaces and frames of 
interior doors, windows, and elevator entrances. 

1. Joint Sealant:  Latex sealant. 
2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

K. Joint-Sealant Application:  Interior control, expansion, and isolation joints in horizontal 
traffic surfaces of dimension stone and brick flooring and other interior joints in horizontal 
traffic surfaces. 

1. Joint Sealant:  Multicomponent pourable polysulfide sealant, Multicomponent 
nonsag urethane sealant, Multicomponent pourable urethane sealant, or Single-
component pourable urethane sealant. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

END OF SECTION 07920 
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SECTION 08111 

STANDARD STEEL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Standard hollow-metal steel doors. 
2. Standard hollow-metal steel frames. 

B. Related Sections include the following: 
 
1. Division 8 Sections for door hardware for standard steel doors. 
2. Division 9 painting Sections for field painting standard steel doors and frames. 

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings. 

1.4 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, core descriptions, label 
compliance, fire-resistance and temperature-rise ratings, and finishes for each type of steel door 
and frame specified. 

B. Shop Drawings:  In addition to requirements below, provide a schedule of standard steel doors 
and frames using same reference numbers for details and openings as those on Drawings: 

1. Elevations of each door design. 
2. Details of doors, including vertical and horizontal edge details. 
3. Frame details for each frame type, including dimensioned profiles. 
4. Details and locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, accessories, joints, and connections. 
7. Details of glazing frames and stops showing glazing. 
8. Details of conduit and preparations for electrified door hardware and controls. 

C. Coordination Drawings:  Drawings of each opening, including door and frame, drawn to scale 
and coordinating door hardware.  Show elevations of each door design type, showing 
dimensions, locations of door hardware, and preparations for power, signal, and electrified 
control systems. 
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D. Samples for Initial Selection:  For units with factory-applied color finishes. 

E. Samples for Verification:  For each type of exposed finish required, prepared on Samples of not 
less than 3 by 5 inches (75 by 125 mm). 

F. Qualification Data:  For Installer. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Source Limitations:  Obtain standard steel doors and frames through one source from a single 
manufacturer. 

C. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and 
Project-site storage.  Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to finish of factory-finished doors and 
frames. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store doors and frames under cover at Project site.  Place units in a vertical position with heads 
up, spaced by blocking, on minimum 4-inch- (102-mm-) high wood blocking.  Avoid using 
nonvented plastic or canvas shelters that could create a humidity chamber. 

1. If wrappers on doors become wet, remove cartons immediately.  Provide minimum 1/4-
inch (6-mm) space between each stacked door to permit air circulation. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify openings by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish opening dimensions and proceed with fabricating standard steel 
frames without field measurements.  Coordinate wall construction to ensure that actual 
opening dimensions correspond to established dimensions. 

1.8 COORDINATION 

A. Coordinate installation of anchorages for standard steel frames.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Amweld Building Products, LLC. 
2. Benchmark Doors; a division of General Products Co., Inc. 
3. Ceco Door Products; an ASSA ABLOY Group Company. 
4. CURRIES Company; an ASSA ABLOY Group Company. 
5. Deansteel Manufacturing, Inc. 
6. Fleming Door Products Ltd.; an ASSA ABLOY Group Company. 
7. Kewanee Corporation (The). 
8. Mesker Door Inc. 
9. Pioneer Industries, Inc. 
10. Republic Builders Products Company. 
11. Steelcraft; an Ingersoll-Rand Company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum A40 (ZF120) zinc-iron-alloy (galvannealed) coating designation. 

D. Electrolytic Zinc-Coated Steel Sheet:  ASTM A 591/A 591M, Commercial Steel (CS), Class B 
coating; mill phosphatized. 

E. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls according 
to ASTM A 153/A 153M, Class B. 

F. Inserts, Bolts, and Fasteners:  Provide items to be built into exterior walls, hot-dip galvanized 
according to ASTM A 153/A 153M. 

G. Powder-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 standard steel door frames of type indicated. 

H. Grout:  Comply with ASTM C 476, with a slump of 4 inches (102 mm) for standard steel door 
frames built into concrete or masonry, as measured according to ASTM C 143/C 143M. 

I. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. (96- to 192-kg/cu. m) 
density; with maximum flame-spread and smoke-developed indexes of 25 and 50 respectively; 
passing ASTM E 136 for combustion characteristics. 
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J. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil (0.4-
mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos 
fibers, sulfur components, and other deleterious impurities. 

2.3 STANDARD STEEL DOORS 

A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with 
smooth surfaces, without visible joints or seams on exposed faces, unless otherwise indicated.  
Comply with ANSI A250.8. 

1. Design:  Flush panel. 
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, mineral-board, or vertical steel-stiffener core that produces doors 
complying with ANSI A250.8. 

a. Fire Door Core:  As required to provide fire-protection and temperature-rise ratings 
indicated. 

b. Thermal-Rated (Insulated) Doors:  Where indicated, provide doors fabricated with 
thermal-resistance value (R-value) of not less than 4.0 deg F x h x sq. ft./Btu 
(0.704 K x sq. m/W) when tested according to ASTM C 1363. 

1) Locations:  Exterior doors and interior doors where indicated. 

3. Vertical Edges for Single-Acting Doors:  Square edge and Beveled edge unless square 
edge is indicated. 

a. Beveled Edge:  1/8 inch in 2 inches (3 mm in 50 mm). 

4. Vertical Edges for Double-Acting Doors:  Round vertical edges with 2-1/8-inch (54-mm) 
radius. 

5. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- (1.0-mm-) thick end 
closures or channels of same material as face sheets. 

6. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors 
and Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors 
complying with requirements indicated below by referencing ANSI A250.8 for level and model 
and ANSI A250.4 for physical-endurance level: 

 
1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush) and 2 

(Seamless). 

C. Hardware Reinforcement:  Fabricate reinforcement plates from same material as door face 
sheets to comply with the following minimum sizes: 

1. Hinges:  Minimum 0.123 inch (3.0 mm) thick by 1-1/2 inches (38 mm) wide by 6 inches 
(152 mm) longer than hinge, secured by not less than 6 spot welds. 

2. Lock Face, Flush Bolts, Closers, and Concealed Holders:  Minimum 0.067 inch (1.7 mm) 
thick. 

3. All Other Surface-Mounted Hardware:  Minimum 0.067 inch (1.7 mm) thick. 

D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel 
sheet. 
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2.4 STANDARD STEEL FRAMES 

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 

1. Fabricate frames with mitered or coped and welded face corners and seamless face 
joints. 

2. Frames for Level 2 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet, unless 
otherwise indicated. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated to comply 
with exterior frame requirements. 

1. Fabricate frames with mitered or coped and welded face corners and seamless face 
joints, unless otherwise indicated. 

2. Frames for Wood Doors:  0.042-inch- (1.0-mm-) thick steel sheet, unless otherwise 
indicated. 

D. Hardware Reinforcement:  Fabricate reinforcement plates from same material as frames to 
comply with the following minimum sizes: 

1. Hinges:  Minimum 0.123 inch (3.0 mm) thick by 1-1/2 inches (38 mm) wide by 6 inches 
(152 mm) longer than hinge, secured by not less than 6 spot welds. 

2. Lock Face, Flush Bolts, Closers, and Concealed Holders:  Minimum 0.067 inch (1.7 mm) 
thick. 

3. All Other Surface-Mounted Hardware:  Minimum 0.067 inch (1.7 mm) thick. 

E. Supports and Anchors:  Fabricated from electrolytic zinc-coated or metallic-coated steel sheet. 

F. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 
inches (50 mm) wide by 10 inches (250 mm) long; or wire anchors not less than 0.177 
inch (4.5 mm) thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch (1.0 mm) thick. 

3. Compression Type for Slip-on Frames:  Adjustable compression anchors. 
4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- (9.5-

mm-) diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to 
wall, with throat reinforcement plate, welded to frame at each anchor location. 

G. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, 
and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch (50-mm) height adjustment.  Terminate bottom of frames at 
finish floor surface. 

H. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel 
sheet. 

I. Ceiling Struts:  Minimum 3/8-inch-thick by 2-inch- (9.5-mm-thick by 50-mm-) wide steel. 
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2.5 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch (0.8 mm) thick, fabricated from same 
material as door face sheet in which they are installed. 

B. Fixed Frame Moldings:  Formed integral with standard steel frames, minimum 5/8 inch (16 mm) 
high, unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch (0.8 mm) thick, fabricated from 
same material as frames in which they are installed. 

2.6 FABRICATION 

A. General:  Fabricate standard steel doors and frames to be rigid and free of defects, warp, or 
buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness 
of metal.  Where practical, fit and assemble units in manufacturer's plant.  To ensure proper 
assembly at Project site, clearly identify work that cannot be permanently factory assembled 
before shipment. 

B. Standard Steel Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 

C. Standard Steel Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible. 

2. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face 
seams or joints; fabricated from same material as door frame.  Fasten members at 
crossings and to jambs by butt welding. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners, 
unless otherwise indicated. 

4. Plaster Guards:  Weld guards to frame at back of hardware mortises in frames installed in 
concrete or masonry. 

5. Where installed in masonry, leave vertical mullions in frames open at top for grouting. 
6. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot 

welds per anchor. 
7. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) in height. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) in height. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) in height. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof more than 120 inches (3048 mm) in height. 
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b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows: 

1) Three anchors per jamb up to 60 inches (1524 mm) in height. 
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) in height. 
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) in height. 
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof more than 96 inches (2438 mm) in height. 
5) Two anchors per head for frames more than 42 inches (1066 mm) wide and 

mounted in metal-stud partitions. 

c. Compression Type:  Not less than two anchors in each jamb. 
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches (152 mm) 

from top and bottom of frame.  Space anchors not more than 26 inches (660 mm) 
o.c. 

8. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as 
follows.  Provide plastic plugs to keep holes clear during construction. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 

D. Hardware Preparation:  Factory prepare standard steel doors and frames to receive templated 
mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping, according to 
the Door Hardware Schedule and templates furnished as specified in Division 8 Section "Door 
Hardware." 

1. Reinforce doors and frames to receive nontemplated mortised and surface-mounted door 
hardware. 

2. Comply with applicable requirements in ANSI A250.6 and ANSI/DHI A115 Series 
specifications for door and frame preparation for hardware.  Locate hardware as 
indicated on Shop Drawings or, if not indicated, according to ANSI A250.8. 

E. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form 
corners of stops and moldings with butted or mitered hairline joints. 

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of door or 
frame. 

2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

3. Provide loose stops and moldings on inside of doors and frames. 
4. Coordinate rabbet width between fixed and removable stops with type of glazing and type 

of installation indicated. 

2.7 STEEL FINISHES 

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

1. Finish standard steel door and frames after assembly. 
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B. Metallic-Coated Steel Surface Preparation:  Clean surfaces with nonpetroleum solvent so 
surfaces are free of oil and other contaminants.  After cleaning, apply a conversion coating 
suited to the organic coating to be applied over it.  Clean welds, mechanical connections, and 
abraded areas, and apply galvanizing repair paint specified below to comply with ASTM A 780. 

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

C. Steel Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning"; 
remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale 
and rust, if present, from uncoated steel; comply with SSPC-SP 3, "Power Tool Cleaning," or 
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

D. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately after 
surface preparation and pretreatment.  Apply a smooth coat of even consistency to provide a 
uniform dry film thickness of not less than 0.7 mils (0.018 mm). 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI A250.10 acceptance criteria; recommended by primer manufacturer 
for substrate; compatible with substrate and field-applied finish paint system indicated; 
and providing a sound foundation for field-applied topcoats despite prolonged exposure. 

E. Factory-Applied Paint Finish:  Manufacturer's standard, complying with ANSI A250.3 for 
performance and acceptance criteria. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of standard 
steel doors and frames. 

1. Examine roughing-in for embedded and built-in anchors to verify actual locations of 
standard steel frame connections before frame installation. 

2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of work. 

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

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. 

B. Prior to installation and with installation spreaders in place, adjust and securely brace standard 
steel door frames for squareness, alignment, twist, and plumb to the following tolerances: 

1. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

2. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line 
parallel to plane of wall. 
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3. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

4. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a perpendicular 
line from head to floor. 

C. Drill and tap doors and frames to receive nontemplated mortised and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General:  Provide doors and frames of sizes, thicknesses, and designs indicated.  Install 
standard steel doors and frames plumb, rigid, properly aligned, and securely fastened in place; 
comply with Drawings and manufacturer's written instructions. 

B. Standard Steel Frames:  Install standard steel frames for doors, sidelights, transoms, borrowed 
lights and other openings, of size and profile indicated.  Comply with SDI 105. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections due to shipping or handling limitations, 

field splice at approved locations by welding face joint continuously; grind, fill, 
dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumb, squareness, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
g. Apply bituminous coating to backs of frames that are filled with mortar, grout, and 

plaster containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor and 
secure with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
4. Concrete Walls:  Solidly fill space between frames and concrete with grout.  Install grout 

in lifts and take precautions, including bracing frames, to ensure that frames are not 
deformed or damaged by grout forces. 

5. 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. 

6. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion 
anchors through floor anchors at each jamb.  Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces. 

7. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to supporting 
construction above, unless frame is anchored to masonry or to other structural support at 
each jamb.  Bend top of struts to provide flush contact for securing to supporting 
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construction above.  Provide adjustable wedged or bolted anchorage to frame jamb 
members. 

8. Installation Tolerances:  Adjust standard steel door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 
line parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Standard Steel Doors:  Fit hollow-metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
b. Between Edges of Pairs of Doors:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 

mm). 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch (9.5 mm). 
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 

inch (19 mm). 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors according to NFPA 105. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including standard steel doors or frames that are warped, bowed, or otherwise 
unacceptable. 

B. Clean grout and other bonding material off standard steel doors and frames immediately after 
installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying primer. 

D. Galvannealed Surfaces:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 08111 
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SECTION 08220  
 

 FIBERGLASS REINFORCED PLASTIC 
DOORS AND FRAMES 

 
PART 1: GENERAL 
 
1.01 RELATED DOCUMENTS. 
 

A. DRAWINGS AND GENERAL PROV 
 

B. DIVISIONS OF THE Contract, including General and Supplementary Conditions and division 01 
specification Sections, apply to this Section. 
 

1.02 MEASUREMENT AND PAYMENT 
 
A. No separate payment will be made for work performed under this Section. Include the cost for this 

work in the lump sum Base Bid. 
 

1.03 SUMMARY 
 

A. Section Includes: 
 
1. Fiberglass Reinforced Plastic (FRP) Doors. 
2. Fiberglass Reinforced Plastic (FRP) Frames. 
3. Fire Rated Fiberglass Reinforced Plastic (FRP) Doors. 
4. Fire Rated Fiberglass Reinforced Plastic (FRP) Frames. 
 

B. Related Sections include but are not limited to: 
 
1. General Conditions. 
2. Division 7 – Sealants. 
3. Division 8 – Door Hardware. 
 

1.04 SUBMITTALS 
 

A. Submit shop drawings and product technical data in accordance with Section 01330. 
 

B. Product Data: 
1. Manufacturer’s detailed specification of construction and fabrication. 
2. Installation instructions. 

 
C. Shop Drawings.  Indicate the following: 

1. Location, size, finish and hand of each door. 
2. Elevation of each door type. 
3. Internal reinforcement. 
4. Frame configuration, elevation, finish and anchor types. 

 
1.05 DELIVERY, STORAGE AND PROTECTION 
 

A. Deliver door and frame assemblies packaged in manufacturer’s standard containers to provide 
protection during transit.  Store, protect and handle products at project site in strict accordance 
with manufacturer’s instructions to prevent damage to the finish of factory-finished doors and 
frames. 
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B. Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage 

exists.  Minor damages may be repaired provided refinished items match new work and are 
acceptable to the Architect.  Remove and replace damaged items that cannot be repaired as 
directed. 
 

C. Store doors and frames at building under cover.  Avoid using non-vented plastic or canvas covers 
that could create a humidity chamber. 

 
1.06 REGULATORY REQUIREMENTS 
 

A. Fire-rated door and frame construction will conform to tested products under ASTM E152, NFPA 
252 & UL10C. 
 

B. Install door and frame assembly in conformance with NFPA 80 for fire-rated class, ANSI A117.1 
specifications for ADA requirements, handicap accessibility. 

 
 

C. A flame spread classification of 25 or less per ASTM E84 will apply to all FRP component parts 
and shall be self extinguishing per ASTM D635. 
 

D. If the application dictates, resin formulation will conform to USDA and FDA standards for 
incidental food contact. 

 
 

E. Swinging Door Test, Doors and Frames, AAMA 920-03, ANSI A250.4-2001 (supercedes ANSI A-
151.1), NWWDA TM-7:  In excess of 1,000,000 cycles. 

 
 
PART 2: PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Subject to compliance with the Contract documents, the following manufacturer is acceptable:  
Simon Door Company, LLC, PO box 4557, Brownsville, Texas 78523.  Telephone (866) 894-
7511 Fax (95) 831-7530 E-Mail  info@simondoor.com 

 
2.02 FIRE RATED AND NON-RATED DOORS 

 
A. Fiberglass Reinforced Plastic Doors 

 
1. Face Panels:  Standard face panels shall be chemical resistant, using a fiberglass-reinforced 

polyester resin system with light stabilizing additives.  Thickness of panels shall be 0.090 to 
0.125, with a standard of 0.120”. 

2. Door thickness:  1 ¾ inches. 
3. Finish:  all surfaces shall have a smooth, or optional matte, seamless gel coat finish.  Gel 

Coat coverage shall be 15 mil thick plus or minus 3 mils. 
4. Color: as selected by architect from manufacturer’s standard, optional or custom colors.   
 

B. Internal Construction 
 
1. Stiles and Rails shall be constructed of rectangular and square high moduleus pultruded 

fiberglass tubes. 
2. Core materials as application dictates. 

mailto:info@simondoor.com
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a. Polyurethane Foam Core, 1 1/2 “ thick regid block of polyurethane with an “R” factor of 
11-12 shall be laminated to the interior of the face panels. 

b. Mineral Core, fire rated up to 90 minutes. 
3. Internal reinforcements for full mortise hinges to be solid FRP blocking and for thru-bolted 

hardware to be high modulus pultrusions. 
  

C. Door Accessories.  
 
1. Windows:  Glazing support structures and window lite retainers shall be fabricated from high 

moduleus pultrusions and/or fiberglass compostion common to the door construction.  The 
opening itself shall be sealed in such a manner as to prevent moisture or contaminants from 
penetrating the interior of the door.  Polyvinyl window retainers will not be acceptable. 
 

2. Astragals:  Astragals for pairs of doors will be fabricated of FRP material in the 
manufacturer’s standard design fire rated door accessories will be manufactured or supplied 
in compliance with the labeling agency and in accordance in UL10C. 
 

 
2.03 FIRE RATED AND NON-RATED FRP FRAMES 
 

A. General:  Fabricated frames of fiberglass reinforced plastic. 
 
1. Head and Jamb:  Pultruded fiberglass reinforced plastic, minimum ¼” wall thickness, 

conforming to SDI requirements. 
2. Frame Profile:  double rabbedted with 5/8” stop.  Face will be 2” with a standard jamb depth 

of 5 3/4”. 
3. Joint Connection:  Jamb to Head joints will be neatly mitered at 45 degrees. 
4. Finish: 15 mil+/- 3 mil gel coat finish.  Color to match door unless otherwise indicated. 
5. fire rated frames will be FRP, similar to non-rated frames in manufacture and appearance 

and shall be in compliance with the labeling agency and in accordance with UL10C.  Fire 
rated frames manufactured in a material other than fiberglass will not be accepted. 
 

B. Reinforcements 
 
1. Corner:  Reinforcement at frame corner will be pultruded fiberglass angle, 4”x4”x5 3/8”x 1/4”. 
2. Hardware:  Frames will incorporate non-woven polyester fabric at mortise hinge, closer and 

strike locations for unparalleled screw-holding strength. 
 

C. Anchoring Systems. 
 
1. Existing Masonry 

a. #14-10x3-3/4” Crete Flex Masonry Screw 
b. FRP Base Anchor 
 

2.04 FABRICATION 
 
A. Fabricate FRP doors and frames rigid, neat in appearance and free from defects. 

 
B. Form to sizes and profiles as indicated on drawings. 
 

 
C. In compliance with the hardware manufacturer’s instructions and templates, doors and frames 

shall be mortised and reinforced for hardware, including hinges, locks, strikes, closer, etc. 
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D. Bottom of frames will terminate at the indicated finished floor level. 
 

 
E. Clearances will be as follows: 

 
1. Jambs and Head: 1/8 inch plus or minus 1/16” 
2. Between Edges and Pairs of Doors:  1/8 inch plus or minus 1/16 inch. 
3. Between Bottom of Door and Threshold:  Maximum 3/8 inch. 
4. Between Bottom of Door and Top of finish Floor:  Maximum ¾ inch. 

 
 
PART 3: EXECUTION 
 
3.01 INSPECTION 

Installer shall meet local building standards requirements and shall examine substrates, areas, and 
conditions for compliance with requirements for installation tolerances and other conditions affecting 
performance of fiberglass doors and frames and shall submit a written report of the conditions are 
unacceptable.  Proceed with installation only after unsatisfactory conditions have been corrected. 
 
 

3.02 INSTALLATION 
 

A. Install doors and frames, rigid, properly aligned and securely fastened in place.  Install in 
accordance with manufacturer’s instructions and NFPA 80 standards at fire rated openings. 
 

B. Where applicable, set frames in place prior to construction of enclosing walls and ceilings.  Space 
between wall and frame may be solidly filled with mortar and anchors built into the joints as the 
walls are constructed. 

 
 

C. Check plumb, squareness and twist of frames as walls are constructed.  Brace securely until 
permanently anchored.  Shim as necessary to comply with installation tolerances. 
 

D. Remove temporary braces and spreaders necessary for installation only after frames have been 
properly set and secured. 

 
 

E. Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more 
than 32 inches o.c. and as follows: 1) Three anchors per jamb from 60 to 90 inches in height, 2) 
Four anchors per jamb from 90 to 96 inches in height. 
 

F. Protect frames during construction. 
 

 
G. Align doors in frames for uniform clearances at each edge. 
 

3.03 ADJUSTING 
 
A. Adjust doors in accordance with door manufacturer’s maintenance instructions to swing open and 

shut without binding and to remain in place at any angle without being moved by gravitational 
influence. 
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B. Adjust door hardware to operate correctly in accordance with hardware manufacturer’s 
maintenance instructions Contact Simon Door Co. if help is required with hardware installation 
instructions; do not alter doors to fit hardware without prior approval. 

 
3.04 CLEANING 

 
A. Clean all exposed surfaces, removing dirt and axess sealant from all exposed surfaces.  Follow 

the manufacturer’s maintenance instructions for proper techniques and products to clean all 
surfaces. 
 

B. Remove debris and leave work in complete and proper operating conditions. 
 

3.05 WARRANTY 
 
Fiberglass doors and frames shall carry a lifetime warranty against failure due to corrosion from the 
specific environment named at the time of purchase.  Manufacturer’s written warranty and conditions 
will apply to all products contained in this section.  
 

 
 

END OF SECTION 08220 
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SECTION 08311 

ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Access doors and frames for walls and ceilings. 
2. Floor access doors and frames. 

B. Related Sections include the following: 
 
1. Division 9 Section "Gypsum Board Assemblies" for walls and partitions. 
2. Division 15 Section "Duct Accessories" for heating and air-conditioning duct access 

doors. 

1.3 SUBMITTALS 

A. Product Data:  For each type of access door and frame indicated.  Include construction details, 
 fire ratings, materials, individual components and profiles, and finishes. 

B. Shop Drawings:  Show fabrication and installation details of access doors and frames for each 
type of substrate.  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each door face material, at least 3 by 5 inches (75 by 125 mm) in size, in 
specified finish. 

D. Access Door and Frame Schedule:  Provide complete access door and frame schedule, 
including types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 

E. Ceiling Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-
mounted items including access doors and frames, lighting fixtures, diffusers, grilles, speakers, 
sprinklers, and special trim are shown and coordinated with each other. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of access door(s) and frame(s) through one source from 
a single manufacturer. 
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B. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to 
access door and frame assemblies tested for fire-test-response characteristics per the following 
test method and that are listed and labeled by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction: 

1. UL 10B for vertical access doors and frames. 
2. UL 263 for horizontal access doors and frames. 

C. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units, which 
may vary slightly from sizes indicated. 

1.5 COORDINATION 

A. Verification:  Determine specific locations and sizes for access doors needed to gain access to 
concealed plumbing, mechanical, or other concealed work, and indicate in the schedule 
specified in "Submittals" Article. 

PART 2 - PRODUCTS 

2.1 STAINLESS-STEEL MATERIALS 

A. Rolled-Stainless-Steel Floor Plate:  ASTM A 793, manufacturer's standard finish. 

B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 or 316.  Remove tool 
and die marks and stretch lines or blend into finish. 

1. Finish:  Directional Satin Finish, No. 4. 

2.2 ALUMINUM MATERIALS 

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

1. Mill finish, AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

B. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6. 

1. Mill finish, AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

C. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated, and with not less than strength and 
durability properties of Alloy 5005-H15; with minimum sheet thickness indicated representing 
specified thickness according to ANSI H35.2 (ANSI H35.2(M)). 

 
1. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as 

fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural 
Class II, clear coating 0.010 mm or thicker) complying with AAMA 611. 

2. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as 
fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural 
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611. 
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3. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited 
chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; 
Organic Coating:  as specified below).  Apply baked enamel complying with paint 
manufacturer's written specifications for cleaning, conversion coating, and painting. 

2.3 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Acudor Products, Inc. 
2. Babcock-Davis; A Cierra Products Co. 
3. Bar-Co, Inc. Div.; Alfab, Inc. 
4. Cendrex Inc. 
5. Dur-Red Products. 
6. Elmdor/Stoneman; Div. of Acorn Engineering Co. 
7. Jensen Industries. 
8. J. L. Industries, Inc. 
9. Karp Associates, Inc. 
10. Larsen's Manufacturing Company. 
11. MIFAB, Inc. 
12. Milcor Inc. 
13. Nystrom, Inc. 
14. Williams Bros. Corporation of America (The). 

B. Flush Access Doors and Frames with Exposed Trim:  Fabricated from stainless-steel sheet. 

1. Locations:  Wall and ceiling surfaces. 
2. Door:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal, set flush with exposed face 

flange of frame. 
3. Frame:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal with 1-inch- (25-mm-) wide, 

surface-mounted trim. 
4. Hinges:  Continuous piano. 
5. Latch:  Cam latch operated by flush key with interior release. 
6. Lock:  Cylinder (At Lobby Restrooms). 

a. Lock Preparation:  Prepare door panel to accept cylinder specified in Division 8 
Section "Door Hardware." 

C. Exterior Flush Access Doors and Frames with Exposed Trim:  Weatherproof with extruded door 
gasket. 

1. Locations:  Wall surfaces. 
2. Door:  Minimum 0.040-inch- (1.0-mm-) thick, metallic-coated steel sheet; flush panel 

construction with manufacturer's standard 2-inch- (50-mm-) thick fiberglass insulation. 
3. Frame:  Minimum 0.060-inch- (1.5-mm-) thick extruded aluminum. 
4. Hinges:  Continuous piano, zinc plated. 
5. Lock:  Dual-action handles with key lock. 

D. Fire-Rated, Insulated, Flush Access Doors and Frames with Exposed Trim:  Fabricated from 
stainless-steel sheet. 

1. Locations:  Wall and ceiling surfaces. 
2. Fire-Resistance Rating:  Not less than that of adjacent construction. 
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3. Temperature Rise Rating:  250 deg F (139 deg C) at the end of 30 minutes. 
4. Door:  Flush panel with a core of mineral-fiber insulation enclosed in sheet metal with a 

minimum thickness of 0.036 inch (0.9 mm). 
5. Frame:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal with 1-inch- (25-mm-) wide, 

surface-mounted trim. 
6. Hinges:  Continuous piano. 
7. Automatic Closer:  Spring type. 
8. Latch:  Self-latching device operated by knurled knob, flush key, or ring turn with interior 

release. 

E. Fire Rated, Uninsulated, Flush Access Doors and Frames with Exposed Trim:  Fabricated from 
stainless-steel sheet. 

1. Locations:  Wall surfaces. 
2. Fire-Resistance Rating:  Not less than that of adjacent construction. 
3. Door:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal, flush construction. 
4. Frame:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal with 1-inch- (25-mm-) wide, 

surface-mounted trim. 
5. Hinges: Continuous piano. 
6. Automatic Closer:  Spring type. 
7. Latch:  Self-latching device operated by flush key with interior release. 

2.4 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access panels to types of supports 
indicated. 

 
1. Provide mounting holes in frames for attachment of units to metal or wood framing. 
2. Provide mounting holes in frame for attachment of masonry anchors.  Furnish adjustable 

metal masonry anchors. 

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed. 

1. For cylinder lock, furnish two keys per lock and key all locks alike. 
2. For recessed panel doors, provide access sleeves for each locking device.  Furnish 

plastic grommets and install in holes cut through finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 
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B. Set frames accurately in position and attach securely to supports with plane of face panels 
aligned with adjacent finish surfaces. 

C. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.2 ADJUSTING AND CLEANING 

A. Adjust doors and hardware after installation for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 08311 









































































































































































































































































































































































































































EEWWPPPP  BBUUIILLDDIINNGG  IIMMPPRROOVVEEMMEENNTTSS  
WWBBSS  NNOO..  SS--000000005566--00008811--44                                                    PPLLUUMMBBIINNGG  
 

 
15400-1 

04-30-2009 
 

SECTION 15400 

PLUMBING 
 
PART 1 - GENERAL 

1.1 REFERENCES 

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

1.2 SUMMARY 

A. Plumbing systems including related excavation, bedding, backfilling, piping, fittings, valves, 
hangers and supports, controls, painting, insulation, plumbing fixtures and trim, and plumbing 
specialties and equipment; cutting and patching of floors, walls and pavement; and all 
appurtenant and incidental work to complete and provide operable systems as shown on the 
drawings and specified herein. 

B. Demolition of plumbing systems including piping, fittings, valves plumbing fixtures and 
appurtenant and incidental work as shown on the drawings. 

C. Fees and permits to be obtained and paid for by the Contractor installing that portion of the 
work. 

D. Provide “Record” drawings after completion of project. 

1.3 QUALITY ASSURANCE 

A. Persons performing plumbing work shall have a current Texas State Plumbing License. 

B. Persons performing electrical work shall have a current Texas State Electricians License. 

C. Welding Materials and Procedures.  Conform to ASME Code or AWS 10.12. 

D. Welders Certification.  Employ certified welders conforming to ANSI/ASME Sec. 9. or AWS 
QC11-Level II Advanced Welders. 

E. Manufacturer's model numbers listed under the acceptable manufacturers and models are 
provided to indicate the basic product series required.  In addition, features listed in the product 
description shall be included whether or not included with the listed model number. 

F. Pipe sizes, as shown on the Drawings and or specified herein, are minimum pipe sizes.  Pipe 
sizes shall be increased at no additional cost to the Contract if so required by applicable codes 
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and ordinances, or if sizes are not available in certain materials and equipment.  Under no 
circumstances shall pipe sizes be decreased. 

1.4 REGULATORY REQUIREMENTS 

A. Plumbing work to Conform to the most recent editions of the City of Houston, Texas applicable 
codes and ordinances, International Plumbing Code-2006 and International Energy 
Conservation Code-2006. 

B. Conform to the most recent editions of the Texas Accessibility Standards (TAS). 

C. Materials specified herein are acceptable products to these specifications, but are not 
necessarily acceptable to applicable local codes and ordinances.  It is the responsibility of the 
Contractor to provide materials, from the options listed herein, that are acceptable to both these 
specifications and applicable local codes and ordinances. 

D. Under PART 2- PRODUCTS where acceptable products and models are called out by product 
“acceptable manufacturer and model or approved equal”, contractor may substitute an equal 
product and submit that product to the Owner’s Representative for approval prior to ordering 
product.  Where it is called out “acceptable manufacturers and models” contractor shall select 
from one of those listed and submit it to the Owner’s Representative.    

1.5 SUBMITTALS 

A. Submit product data on valves, fixtures and trim, plumbing specialties and equipment and other 
items specified herein and shown on the drawings to the Owner's Representative for review. 

B. Submit product data on pipe materials, fittings, valves and accessories specified within this 
Section in accordance with Section 01330 Submittal Procedures. 

C. Submit certificates required within this specification section in accordance with Section 01330 
Submittal Procedures 

PART 2 - PRODUCTS 

2.1 PIPE AND FITTINGS 

A. Domestic Water Piping. 

1. Pipe:  copper tubing, ASTM B88, Type "L" hard drawn.  Fittings: ANSI B16.22 wrought 
copper, ANSI B16.18 cast copper or copper press fittings with EPDM O-rings as 
manufactured by ProPress.  Joints: ANSI/ASTM B32, solder, Grade 95TA or press type.   

B. Sanitary Sewer Waste and Vent Piping. 
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1. Above and below ground.  Pipe:  PVC, ASTM D2665, Schedule 40.  Fittings:  PVC, DWV 
type, Schedule 40.  Joints:  ASTM D2855 and D2564, solvent weld. 

2. Belowground.  Pipe and fittings: Hub and spigot service weight cast iron soil pipe and 
fittings - ASTM A74 joined with a compression type rubber gasket.  Pipe and fittings tar 
coated inside and outside. 

3. Aboveground.  Pipe and fittings: No-hub cast iron soil pipe and fittings - CISPI 301. 
Joints:  Couplings shall conform to ASTM A-888, 3” wide for pipe 1-1/2’ to 4” diameter, 4” 
wide for pipe sizes 5” to 10” diameter with neoprene sealing conforming to ASTM C-564, 
28 gauge 304 stainless steel shields and 304 stainless steel worm drive clamps with a 
minimum clamp torque of 80 in/lbs, as manufactured by Clamp-All Products, Model HI-
TORQ 80. 

2.2  VALVES 

A. Ball Valves.  For Water Shut-Off. 

1. MSS-SP-110 and NSF 61, lead free, 600 PSI working pressure, brass or bronze 
construction, reinforced TFE seat and Viton seal materials, lever handle, threaded or 
soldered connections.  Throttling valves shall be provided with memory stops. 

B. Check Valves.  For Water. 

1. Conforms to MSS-SP-80, swing type, 200 PSI minimum working pressure, NFS 61, lead 
free, brass or bronze construction, bronze disc, PTFE seat, threaded or soldered 
connections. 

C. Vacuum Relief Valves.  For Water Heater Tank. 

1. Conform to ANSI Z21.22, lead free, swing type, 200 PSI minimum working pressure, 
brass or bronze construction, silicone disc, Buna-N o-ring, glass filled polysulfone float 
stainless steel spring and threaded connections. 

2.3 INSULATION 

A. Fiberglass pipe insulation - ASTM C547, Class 1.  Jackets for piping shall be ASTM C921, 
Type I for piping with temperatures below ambient and Type II for piping with temperatures 
above ambient.  Encase pipe fittings insulation with one piece premolded PVC fitting covers. 

Acceptable manufacturers or approved equal: 
 
Owens-Corning Fiberglass 
Certainteed Corp. 
Knauf Fiberglass 
Manville Products Corp. 
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B. Staples, bands, wire, cements, adhesives, sealers and protective finishes as recommended by 
insulation manufacturer for applications indicated. 

2.4 HANGERS AND SUPPORTS 

A. Provide hangers and supports in accordance with Manufacturer Standardization Society (MSS) 
SP-58, SP-69 and SP-89. 

2.5 PLUMBING SPECIALTIES 

A. Floor Drains. 

1. FD-1.  Cast iron body, double drainage flange, weepholes, bottom outlet,  6" diameter 
nickel bronze adjustable flat strainer, and non-puncturing flashing collar. 

Acceptable manufacturers and models or approved equal: 
 

Josam 30,000-A 
Smith 2010-A 
Wade W-1100 
Zurn Z-415 

 
2. FD-2.  Cast iron body, double drainage flange, weepholes, bottom outlet, 7" diameter 

nickel bronze adjustable heavy duty tractor type flat strainer, and non-puncturing flashing 
collar. 

Acceptable manufacturers and models or approved equal: 
 

Josam 30,000-E 
Smith 2010-D 
Wade W-1100-TS 
Zurn Z-415-N 

 
3. FD-3.  Type 316 stainless steel body, double drainage flange, weepholes, bottom outlet, 

7" diameter 316 stainless steel adjustable heavy duty tractor type flat strainer and 
flashing ring.  Floor drain shall be designed for acid use. 

Acceptable manufacturers and models or approved equal: 
 

Josam Series 30000-E-SS-316 
Smith Series 9710-C-316 

 
B. Cleanout. 

1. FCO-1. Floor cleanout, cast iron body, adjustable type, round nickel bronze top, and 
thread plastic plug. 

Acceptable manufacturers and models or approved equal: 
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Josam 56,000 
Smith 4128-NB 
Wade W-6000 
Zurn Z-1400-BP-ZN 

 
2. FCO-2. Floor cleanout, cast iron body, adjustable type, heavy duty tractor type, round 

nickel bronze top, and threaded plastic plug. 

Acceptable manufacturers and models or approved equal: 
 

Josam 56040-1 
Smith 4248-NB 
Wade W-6000-X 
Zurn Z-1400-BP-HD-ZN 

 
3. WCO.  Wall cleanout, Recessed type, cast iron body with threaded brass plug, flush 

mounted stainless steel access cover with countersunk center screw. 

Acceptable manufacturers and models or approved equal: 
 
Josam 58710 
Smith 4402 
Wade W-8450-R 
Zurn Z-1441-Z 

 
 

C. Water Hammer Arresters. 

1. WHA.  ASSE 1010 and PD1 WH-201, permanently sealed bellows or expanding 
chamber.  Sizing symbols indicated on drawings are standard classification established 
by PD1-WH201. 

D. Trap Protection Device 

1. Trap Protection Device.  ASSE 1072 Certified, designed to allow wastewater to open and 
adequately discharge floor drain through its interior and closes and returns to original 
position after wastewater discharge is complete. 

Acceptable manufacturers and models or approved equal: 
 
Proset Systems Trap Guard 
SureSeal Inline Trap Seal 
Smith 2692 

 

E. Flashings 

1. Sheet lead shall be 4 pound weight. 

2. Sheet copper shall be 16 ounce weight. 
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2.6 PLUMBING FIXTURES 

A. Combination Water Closet/Flush Valve and Trim. 

1. WC-1.  Combination water closet/flush valve, right height 16-1/2" high, wall mounted, 
HET flush valve type, back outlet, white vitreous china, siphon jet action, elongated bowl, 
2-1/8" diameter fully glazed trapway, 1-1/2" top inlet spud, designed to operate on 1.28 
gallons per flush maximum.  Flush valve shall be 10-year long-life battery powered 
sensor operated, exposed and piston or diaphragm type.  Combination water closet/flush 
valve shall have a MaP test score of 1000 grams as certified by the latest Maximum 
Performance Test. 

Acceptable manufacturer and model or approved equal: 
 

American Standard 2257.528 
 

2. WC-2.  TAS handicapped, same as WC-1 but mounted at handicapped height 17” to 19” 
from finished floor to top of seat. 

3. Seat for WC-1 and WC-2.  Heavy duty white polypropylene, posture molded, elongated, 
open front, concealed one piece stainless steel self-sustaining check hinges and integral 
molded bumpers. 

Acceptable manufacturer and model or approved equal: 
 
American Standard 5901.100 
 

4. Carrier for WC-1 and WC-2.  Heavy duty, wall-mounted type, adjustable height, 
compatible with specified water closet, complete with chrome-plated finished exposed 
trim, foot support, through wall frame, and required accessories for the appropriate type 
for the pipe materials specified.  Assembly to include an adjustable horizontal cast iron 
closet fitting of the inlet type compatible with the piping type and arrangement as shown 
on the drawings.  

Acceptable manufacturer or approved equal: 
 

Josam 
 

B. Combination Urinal/Flush Valve and Trim 

1. U-1.  Combination urinal and flush valve, wall-mounted, HEU flush-valve type, white 
vitreous china, 14 inch minimum elongated rim type, extended privacy sides, washout 
flush action, flushing rim, integral trap, 3/4" top inlet spud and designed to operate on 
0.125 gallon per flush maximum.  Standard urinal shall be mounted at 22” from finished 
floor to top of bowl rim.  Flush valve shall be 10-year long-life battery powered sensor 
operated, exposed and piston or diaphragm type.    

Acceptable manufacturer and model or approved equal: 
 

American Standard 6590.525 



EEWWPPPP  BBUUIILLDDIINNGG  IIMMPPRROOVVEEMMEENNTTSS  
WWBBSS  NNOO..  SS--000000005566--00008811--44                                                    PPLLUUMMBBIINNGG  
 

 
15400-7 

04-30-2009 
 

 
2. U-2. TAS handicapped, same as U-1 but mounted at handicapped height 17” from 

finished floor to top of bowl rim. 

C. Lavatories and Trim. 

1. L-1.  Wall mounted, white vitreous china, size 20"x 18", holes for concealed arm carrier, 
front overflow, integral back, soap depression, and single center hole.   

Acceptable manufacturer and model or approved equal: 
 

American Standard 0356.421 
 

2. L-2.  Counter top mounted, TAS handicapped, white vitreous china, size 20" x 17" oval, 
self-rimming, fitting ledge, template and sealant, front overflow and single center hole. 
Mount 29" from finished floor to bottom lavatory front edge. 

Acceptable manufacturer and model or approved equal: 
 
American Standard 0475.047 
 

3. Faucet for L-1 and L-2.  Chrome plated brass, lead free, for single center hole with hot 
and cold supplies, vandal resistant laminar flow spout, 10-year long-life battery powered 
sensor operated with above-deck lever operated integral mixing valve, 0.5 gpm maximum 
flow. Provide ASSE 1070 thermostatic mixing valve on hot water supply to each lavatory 
faucet and set for 105 degrees F. 

Acceptable manufacturer and model or approved equal: 
 
American Standard 7053.205 

 
4. Supplies and stops for L-1 and L-2.  Through the wall angle type, chrome plated lead free 

brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8" O.D. compression type outlet, 3/8" 
O.D. chrome-plated flexible copper riser and wall escutcheon.  

5. Strainer and Tailpiece for L-1 and L-2.  Chrome plated cast brass drain and tailpiece, with 
flat strainer.  Size:  1-1/4" diameter. 

6. P-trap for L-1 and L-2.  17 gauge chrome plated brass with integral cleanout and wall 
escutcheon.  Size:  1-1/4" diameter. 

7. Lavatory insulation kit for L-2.  Fully molded, specifically manufactured insulation 
covering for lavatory -P-trap, tailpiece, angle stop valve and supply assembly.  Assembly 
to include manufacturer's fasteners kit to be designed for removal and reinstallation.  
Color of assembly to be white.  Minimum "K" value of assembly to be 1.17 conforming to 
ASTM C177.  Provide on lavatories located in toilet rooms that are designed for 
handicapped. 

Acceptable manufacturers or approved equal: 
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Truebro 
Plumberex 

 
8. Carrier for wall mounted lavatories shall be floor supported, compatible with lavatory, 

adjustable through wall frame, steel uprights, block foot supports, concealed arms and 
accessories. 

Acceptable manufacturer or approved equal: 
 
Josam 

 
D. Sink and Trim. 

1. S-1. Countertop mounted, handicapped, double compartment, 18-gauge stainless steel, 
faucet deck, self-rim, with undercoated underside, off-center drain, three (3) 1-1/2" dia. 
faucet holes, 4" centers, size 33" x 21" x 6-1/2" deep. 

Acceptable manufacturer and model or approved equal: 
 
Elkay LRADQ 332165 

 
2. S-2. Countertop mounted, handicapped, single compartment, 18-gauge stainless steel, 

faucet deck, self-rim, with undercoated underside, off-center drain, three (3) 1-1/2" dia. 
faucet holes, 4" centers, size 17" x 20" x 6-1/2" deep. 

Acceptable manufacturer and model or approved equal: 
 
Elkay LRADQ 202265 
  

3. Faucet for S-1 and S-2.  Chrome plated cast brass, lead free, deck mount, 8" centers 
swing gooseneck laminar flow spout with 8" reach (centerline of spout inlet to centerline 
of spout outlet) and 4" wrist blade handles.  Maximum flow is 1.0 gpm. 

Acceptable manufacturer and model or approved equal: 
 

American Standard 6409.170-L10 
 

4. Supplies and Stops for sinks.  Through the wall angle type, chrome plated lead free 
brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8" O.D. compression type outlet, 3/8" 
O.D. chrome-plated flexible copper riser and wall escutcheon. 

5. Strainer and Tailpiece for sinks.  Stainless steel body, conical strainer, and tailpiece, with 
neoprene stopper.  Size:  1-1/2" diameter. 

6. P-Trap for sinks.  17 gauge, chrome plated brass and wall escutcheon.  Size 1-1/2" 
diameter. 
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E. Janitor Sink and Trim. 

1. JS-1.  Floor mounted, molded polyester or fiberglass material, size.  24" x 24" x 10", 3" 
drain, mop hanger, hose and hose bracket, vinyl bumperguard, removable combination 
dome strainer and stainless steel lint basket, white color. 

Acceptable manufacturer and models or approved equal: 
 
Fiat MSB 2424 
  

2. Faucet for JS-1.  Rough chrome plated brass, 3/4" hose thread outlet, wall mounted for 
concealed supply pipe, wall brace, integral stops, pail hook, and vacuum breaker. 

Acceptable manufacturer and model or approved equal: 
 
American Standard 8344.212 
   

3. Trap for JS-1.  3" under floor. 

F. Electric Water Coolers and Trim 

1. EWC-1. Floor-mounted, Point of Use, lead free, UL Listed, polyethylene constructed 
cabinet, and stainless steel reservoir.  Unit shall have replaceable filter.  Cooling system 
shall use R-134a refrigerant. Chilled water capacity shall be one gallon and cool water 
capacity shall be two quarts.  Unit shall be 115V/1PH electrical power.  Provide one 
spare filter with unit.  Unit shall be provided with a wall mounted 6 oz 100 cup capacity 
stainless steel paper cup dispenser.  Provide 100 cups with each dispenser.  Mount cup 
dispenser on wall next to EWC-1. 

Acceptable manufacturer and model or approved equal: 
 

Oasis POUD1SK 
ASI 0002-SM 

 
2. EWC-2.  Twin unit bi-level, ADA AG and TAS handicapped for front wheelchair access, 

wall-mounted, front and sides push bars, integral filter, stainless steel top and 
backsplash, stainless steel cabinet.  Low unit shall be mounted up +36" to top of bubbler 
for handicapped.  Electric water cooler shall be provided with flexible bubbler guard. 
Water cooler shall deliver 8.0 GPH of 50oF water, based upon 80oF inlet water 
temperatures, and 90oF ambient air temperature.  Unit shall be lead free NSF 372. 

Acceptable manufacturer and model or approved equal: 
 
Elkay LZOSTL8SC 

 
3. Supply and stop for electric water coolers:  Supplied through the wall, chrome-plated lead 

free brass, 1/4 turn, 1/2" female standard pipe thread inlet by 3/8" O.D. compression type 
outlet angle stop, wheel or four-armed handle, with flexible riser and wall escutcheon. 
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4. P-trap for electric water coolers:  17-gauge chrome-plated brass, size 1- 1/4", integral 
cleanout, and wall escutcheons. 

5. Carriers for electric water cooler (EWC-2): Mounted on concrete block walls only shall be 
wall-mounted type, compatible with specified electric water cooler, complete with hanger 
wall plate, adjustable through the wall supporting rods and accessories. 

Acceptable Manufacturers or approved equal: 
 
Josam 

 
G. Showers and Trim 

1. Mixing valve assembly for SH-1. Complete with mixing valve and shower head for 
concealed piping installation with chrome-plated exposed parts.  Pressure balancing type 
mixing valve with adjustable temperature limit stop, single lever handle, and integral 
checks and stops.  Maximum flow to be 1.5 GPM. 

Acceptable manufacturer and model or approved equal: 
 

American Standard T480.501-R125SS-1.5 GPM w/accessories 
 

2. Mixing valve assembly for SH-2. TAS handicapped, complete with mixing valve, 
combination backflow preventer/wall spout with wall escutcheon for hand held shower 
head assembly for concealed piping installation with chrome-plated exposed parts.  
Pressure balancing type mixing valve with adjustable temperature limit stop, single lever 
handle, and integral checks and stops.  Hand held shower head assembly shall include a 
69" minimum long metal hose, nylon hand held shower head and 24" minimum long 
stainless steel slide bar with up/down and right/left pivoting sprayer slide bracket.  
Shower valve shall be provided with universal rough-in.  Maximum flow to be 1.5 GPM. 

Acceptable manufacturers and model or approved equal: 
 

American Standard 1662.221-1660.766-1.5 GPM w/accessories 
 
 
2.7 PLUMBING EQUIPMENT 

A. Domestic Water Heater 

1. DWH-1 and DWH-2.  Energy efficient, insulated tank with minimum "R" value of 16, 
residential electric vertical tank type, porcelain lined tank, anode protection, drain valve, 
safety relief valve, high-temperature cut-off, individual operating thermostats, insulated 
tank, baked enamel exterior steel jacket, and UL listed. 

Acceptable manufacturer and model or approved equal: 
 
A. O. Smith ECT Series 
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2. Expansion Tank for Non-ASME Water Heaters.  ANSI/NSF 61, Bladder type, factory pre-
charged, fabricated steel shell, heavy duty butyl FDA approved bladder, 125 PSIG 
working pressure, 200oF operating temperature.  Tank head shall be galvanized or 
polypropylene lined.  Pre-charge tank to static pressure of system. 

Acceptable manufacturers and models or approved equal: 
 
ELBI DXT Series 
Watts DET Series 

 
3. Time clock for circulation pump.  On-off control, 24 hour 7 days a week SPST mechanical 

time switch, NEMA 1 enclosure, 40 amp rated at 120 VAC, UL listed. 

 Acceptable manufacturer and model or approved equal: 
 

Tork 1101 
 

4. Dielectric Waterway Fittings for Water Heater.  ASTM F492, constructed of zinc 
electroplated steel casing, NSF/FDA listed lining, 225 degree F temperature rated, 300 
psi pressure rated, threaded connections. 

Acceptable manufacturer and model or approved equal: 
 
Precision Plumbing Products Clearflo Series 
 

2.8 PIPING PENETRATIONS 

A. Provide pipe sleeves of one of the following: 

1. Galvanized Steel-Pipe Floor and Wall .  Fabricate from Schedule 10 (minimum) steel 
pipe; remove burrs. 

2. Floor sleeves shall be provided with water stop around perimeter of sleeve. 

B. Caulked Seals.  Provide seals for penetrations through interior walls of one of the following: 

1. Mineral Wool.  Packed tightly between sleeve and pipe. 

2.9 IDENTIFICATION 

A. Provide 1-1/2” piping labels at 25’ intervals and 1-1/2” valve tags numbered and scheduled.  
Place schedule in Mechanical Room under glass and mounted to wall.  In addition, provide 
labels for all equipment. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION  
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A. Installation to be in accordance with the most recent edition of the City of Houston, Texas 
applicable codes and ordinances and the International Plumbing Code. 

B. Provide chrome plated brass stops on fixtures. 

C. Provide non-conducting dielectric connections whenever joining dissimilar metals. 

D. Fixtures and trim to be installed in accordance with manufacturer's recommendations. 

E. Install fixtures and equipment level, plumb, and at right angles to walls. 

F. Provide carriers on wall mounted fixtures. 

G. Seal fixtures to wall and floor surfaces with white silicone sealant. 

H. Provide manufactured removable insulation covering kit on stops and supplies, tailpieces and 
P-traps of handicapped lavatories. 

I. Provide water hammer arresters on hot and cold water supplies to plumbing fixtures.  Water 
hammer arresters to be as shown on diagrams and, if not shown, provide for each fixture in 
accordance with Standard PDI-WH-201.  Sizing shown on the drawings to be in accordance 
with PD1-WH-201. 

J. Provide excavation, bedding, backfilling and compaction for underfloor plumbing piping.  
Excavation shall be down to 6” below pipe.  Bedding material shall be clean sand from 6” below 
pipe to 6” above pipe.  Backfill shall be excavated material free from any debris. Compact 6” 
increments to 95% proctor per ASTM D1557. 

K. Vent through roof to be made watertight by the use of 4 pound lead flashing made into an 
integral skirt or flange.  Flashing shall be suitably formed and the skirt or flange shall extend not 
less than 8" from the pipe and shall be set over the roof membrane in a solid coating of 
bituminous cement.  Extend flashing up the pipe and turn down into the pipe to form a 
waterproof joint.  The annular space between the flashing and the bare pipe shall be sealed 
with tightly packed fiberglass wool insulation. 

L. Extend floor cleanouts to flush with finished floor.  Lubricate threaded cleanout plugs with non-
hardening teflon pipe dope. 

M. Trap drains connected to sanitary sewer. 

N. Install new floor drains with top depressed 1/4" below finished floor. 

O. Piping hangers shall be sized large enough to allow insulation to pass through.  Hangers for 
piping 2-1/2" and greater shall be provided with pipe covering protection saddle, or high 
compressive strength insulation saddle.  Hangers for piping 2" and less shall be provided with 
pipe covering shields.  On cold or chilled water piping provide vapor barrier through hanger. 
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P. Materials within ducts or plenums (ceiling spaces used as supply or return air plenums) shall 
have a flame-spread index of not more than 25 and a smoke developed rating of not more than 
50 when tested in accordance with the Test for Surface Burning Characteristics of Materials, 
U.B.C. Standard No. 42-1. 

Q. Installation of equipment shall be in accordance with the manufacturers recommendations. 

R. Seal piping penetrations to achieve fire and smoke resistance equivalent to fire and smoke 
assembly rating. 

S. Handicapped fixtures shall be provided in accordance with TAS regulations. 

T. Provide identifying tags and markers on piping valves. 

U. Provide cutting and patching of floors, walls, ceilings and roof for plumbing system to match 
existing. 

V. Electrically heat trace domestic hot water for hot water temperature maintenance within 15 feet 
of each fixture. 

W. Provide access for serving, maintenance, and general inspection.  Coordinate the location of 
concealed equipment and devices requiring access with location of access panels and doors.  
Allow ample removal space and coordinate piping locations so not to block access.  Provide 
access for the following equipment. 

Valves  
Unions 

 
X. Provide record drawings to indicate revisions to piping, size and location, both exterior and 

interior; including locations of equipment, inverts and locations of underground piping, mains 
and branches of piping systems with valves located and numbered, items requiring 
maintenance, etc. 

Y. Provide operation and maintenance manuals showing description of function, normal operating 
characteristics and limitations, performance curves, engineering data and tests, complete 
nomenclature and commercial numbers of replacement parts, printed operating procedures, 
routine preventive maintenance, servicing instructions and lubrication charts. 

3.2 HANGER AND SUPPORT INSTALLATION  

A. Piping hangers shall be sized large enough to allow insulation to pass through.  Hangers for 
piping 2-1/2" and greater shall be provided with pipe covering protection saddle, or high 
compressive strength insulation saddle.  Hangers for piping 2" and less shall be provided with 
pipe covering shields.  On cold water piping provide vapor barrier through hanger. 

B. Install hangers for horizontal and vertical piping as follows: 
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1. Install hangers for horizontal cast iron soil piping with the following maximum spacing and 
the minimum rod sizes: 

a. 2 inch and smaller: Maximum span - 5 feet and minimum rod size - 3/8 inch. 
b. 3 inch: Maximum span - 5 feet and minimum rod size - 1/2 inch. 
c. 4 inch and 5 inch: Maximum span – 5 feet and minimum rod size - 5/8 inch. 
d. 6 inch: Maximum span – 5 feet and minimum rod size - 3/4 inch. 
e. Spacing for 10-foot pipe lengths may be increased to 10 feet.  Spacing for fittings is 

limited to 5 feet.   
f. Install supports for vertical cast iron piping every 15 feet. 

 
2. Install hangers for horizontal hard copper tubing with the following maximum spacing and 

the minimum rod sizes: 

a. 3/4 inch and smaller: Maximum span - 5 feet and minimum rod size - 3/8 inch. 
b. 1 inch through 1-1/4 inch: Maximum span - 6 feet and minimum rod size - 3/8 inch. 
c. 1-1/2 inch through 2 inch: Maximum span - 8 feet and minimum rod size - 3/8 inch. 
d. 2-1/2 inch: Maximum span - 9 feet and minimum rod size - 1/2 inch. 
e. 3 inch through 5 inch: Maximum span - 10 feet and minimum rod size - 1/2 inch. 
f. Install supports for vertical copper tubing every 10 feet. 

 
3. Install hangers for horizontal PVC piping with the following maximum spacing and the 

minimum rod sizes: 

a. 2 inch and smaller: Maximum span - 4 feet and minimum rod size - 3/8 inch. 
b. 2-1/2 inch and 3 inch: Maximum span - 4 feet and minimum rod size - 1/2 inch. 
c. 4 inch and 5 inch: Maximum span - 4 feet and minimum rod size - 5/8 inch. 
d. 6 inch: Maximum span – 4 feet and minimum rod size - 3/4 inch. 
e. Install supports for vertical PVC tubing every 4 feet. 

 
3.3 INSULATION. 

A. Insulate domestic cold and hot water piping. 

B. Insulation thickness schedule. 

Cold Water Piping 
Fiberglass.  1" thick for all pipe sizes. 

 
Hot Water Piping 
Fiberglass.  1" thick for pipe sizes up to 1", 1-1/2" thick for pipe sizes from 1-1/4" to 2", 2" 
thick for pipe sizes from 2-1/2" and larger. 

 
3.4 PIPING CONNECTIONS. 

A. Threaded Connections 

1. Threaded joints shall be in accordance with ANSI B1.20.1.  Threaded joints shall be 
made up teflon tape or lead free pipe joint compound applied to the male thread only.  
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Should a joint be loosened after being made up, it shall not be made up a second time 
unless the threads are cleaned and new compound applied. 

2. Steel piping which is assembled with screwed joints shall have exposed threads 
thoroughly primed with a coat of lead free rust resistant paint.  Paint immediately after 
installation.  This shall apply to both piping which is to be covered as well as uncovered. 

B. Soldered Connections 

1. Soldered joints shall be in accordance with ASTM B32.  Flux shall be nonacid type.  
Remove composition discs from solder end valves during soldering.  Pipe ends, fittings 
and valves shall be properly cleaned before soldering and wiped clean to remove flux 
and excess solder after soldering. 

C. Copper Tubing Press Type.   In lieu of providing soldered fittings in copper tubing, Installer 
may, as option, provide press connections, providing they are in accordance with following: 

1. Press connections:  Copper press fittings shall be made in accordance with the 
manufacturers installation instructions.  The tubing shall be inserted into the fitting and 
the tubing marked at the shoulder of the fitting.  The fitting alignment shall be checked 
against the mark on the tubing to assure the tubing is fully engaged (inserted) in the 
fitting.  The joints shall be pressed using the tool approved by the manufacture. 

D. Welded joints shall be in accordance with AWS D10.12 and made by the oxyacetylene or 
electric process. 

E. Solvent cement connections. 

1. Solvent cement connections shall be joined with primer and PVC solvent cement 
complying to ASTM D2564.  Solvent cement connections shall be in compliance with 
GSR Bulletin #SCJ-1 Solvent Cementing Procedure. 

3.5 PIPE PENETRATIONS.   

A. Sleeve or core drill new construction or core drill existing construction pipe penetrations as 
specified below where piping passes through walls, floors, and roofs. Do not penetrate 
structural members, or cut concrete reinforcement except as detailed on drawings, or as 
reviewed by Owner’s Representative. Install penetrations accurately centered on pipe runs. 
Size penetrations so that piping and insulation (if any) will have free movement in sleeve, 
including allowance for thermal expansion; but not less than two pipe sizes larger than piping 
run.  Where insulation includes vapor-barrier jacket, provide penetration with sufficient 
clearance for installation.  When sleeves are required, install length of sleeve equal to thickness 
of construction penetrated, and finish flush to surface; except floor sleeves.  Extend floor 
sleeves two inches above finished floor.  Provide temporary support of sleeves during 
placement of concrete and other work around sleeves, and provide temporary closure to 
prevent concrete and other materials from entering sleeve.  Pipe penetrations shall be as 
follows. 
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1. New floors on grade.  Provide sleeved penetrations for piping except piping two inches 
and less and waste, drain, and vent piping.  Piping not requiring sleeves shall be 
provided with 30 lb. asphalt saturated roofing felt wrapped around pipe through the 
thickness of the floor with concrete floor placed up to roofing felt. 

2. New floors above grade.  Provide sleeved or core drilled penetrations for piping. 

3. Existing Floors Above Grade.  Provide core drilled penetrations for piping. 

4. New and Existing Walls. Provide sleeved or core drilled penetrations for piping. 

5. Floor type drains, cleanouts, and water closet waste connections do not require sleeved 
or core drilled penetrations.  Concrete shall be placed tight to connection. 

B. Pipe Sleeves.  Install in accordance with the following: 

1. Install sheetmetal on steel pipe sleeves in interior walls. 

2. Install steel pipe sleeves in interior floors above grade. 

3. Install galvanized steel pipe sleeves in floors on grade and in exterior walls above grade 
and below grade. 

C. Penetration Seals. 

1. Install caulked seals as follows. 

a. In interior walls where piping passes from one space to another, where any one of 
the spaces the piping penetration is not concealed by a ceiling. 

 
2. Install mechanical seals in accordance with manufacturer’s recommendations as follows. 

a. In interior floors on grade. 
b. In exterior walls above grade and below grade. 
c. In roof penetrations except vent piping, flue piping, roof or overflow drain piping or 

any other piping as otherwise detailed on drawing. 
 

3. Install fire barrier seals in accordance with manufacturer’s recommendations. 

4. Piping penetrations through conventional built-up roof shall be made water tight by 
flashing and counter flashing in roof system and sealed with bituminous sealant.  Piping 
penetrations through non-conventional roof such as membrane, standing seam, etc. shall 
be in accordance with the roofing manufacturer’s requirements and meet the roofing 
manufacturer’s warranty.  

3.6 TESTING 
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A. Testing piping systems in accordance with the most recent editions of the City of Houston, 
Texas applicable codes and ordinances and the International Plumbing Code. 

B. Test water heaters and accessories to ensure proper operation. 

3.7 FLUSHING AND DISINFECTION 

A. Flush and disinfect domestic water piping system in accordance with the most recent editions 
of the City of Houston, Texas applicable codes and ordinances and the International Plumbing 
Code. 

3.8 ADJUSTING AND CLEANING 

A. Adjust and balance stops for intended water flow to fixtures without splashing, noise or 
overflow. 

B. At completion, clean plumbing fixtures. 

 
END OF SECTION 15400 
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	PART 1 -  GENERAL
	1.1 REFERENCES
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, and other Division Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Plumbing systems including related excavation, bedding, backfilling, piping, fittings, valves, hangers and supports, controls, painting, insulation, plumbing fixtures and trim, and plumbing specialties and equipment; cutting and patching of floors,...
	B. Demolition of plumbing systems including piping, fittings, valves plumbing fixtures and appurtenant and incidental work as shown on the drawings.
	C. Fees and permits to be obtained and paid for by the Contractor installing that portion of the work.
	D. Provide “Record” drawings after completion of project.

	1.3 QUALITY ASSURANCE
	A. Persons performing plumbing work shall have a current Texas State Plumbing License.
	B. Persons performing electrical work shall have a current Texas State Electricians License.
	C. Welding Materials and Procedures.  Conform to ASME Code or AWS 10.12.
	D. Welders Certification.  Employ certified welders conforming to ANSI/ASME Sec. 9. or AWS QC11-Level II Advanced Welders.
	E. Manufacturer's model numbers listed under the acceptable manufacturers and models are provided to indicate the basic product series required.  In addition, features listed in the product description shall be included whether or not included with th...
	F. Pipe sizes, as shown on the Drawings and or specified herein, are minimum pipe sizes.  Pipe sizes shall be increased at no additional cost to the Contract if so required by applicable codes and ordinances, or if sizes are not available in certain m...

	1.4 REGULATORY REQUIREMENTS
	A. Plumbing work to Conform to the most recent editions of the City of Houston, Texas applicable codes and ordinances, International Plumbing Code-2006 and International Energy Conservation Code-2006.
	B. Conform to the most recent editions of the Texas Accessibility Standards (TAS).
	C. Materials specified herein are acceptable products to these specifications, but are not necessarily acceptable to applicable local codes and ordinances.  It is the responsibility of the Contractor to provide materials, from the options listed herei...
	D. Under PART 2- PRODUCTS where acceptable products and models are called out by product “acceptable manufacturer and model or approved equal”, contractor may substitute an equal product and submit that product to the Owner’s Representative for approv...

	1.5 SUBMITTALS
	A. Submit product data on valves, fixtures and trim, plumbing specialties and equipment and other items specified herein and shown on the drawings to the Owner's Representative for review.
	B. Submit product data on pipe materials, fittings, valves and accessories specified within this Section in accordance with Section 01330 Submittal Procedures.
	C. Submit certificates required within this specification section in accordance with Section 01330 Submittal Procedures


	PART 2 -  PRODUCTS
	2.1 PIPE AND FITTINGS
	A. Domestic Water Piping.
	1. Pipe:  copper tubing, ASTM B88, Type "L" hard drawn.  Fittings: ANSI B16.22 wrought copper, ANSI B16.18 cast copper or copper press fittings with EPDM O-rings as manufactured by ProPress.  Joints: ANSI/ASTM B32, solder, Grade 95TA or press type.

	B. Sanitary Sewer Waste and Vent Piping.
	1. Above and below ground.  Pipe:  PVC, ASTM D2665, Schedule 40.  Fittings:  PVC, DWV type, Schedule 40.  Joints:  ASTM D2855 and D2564, solvent weld.
	2. Belowground.  Pipe and fittings: Hub and spigot service weight cast iron soil pipe and fittings - ASTM A74 joined with a compression type rubber gasket.  Pipe and fittings tar coated inside and outside.
	3. Aboveground.  Pipe and fittings: No-hub cast iron soil pipe and fittings - CISPI 301. Joints:  Couplings shall conform to ASTM A-888, 3” wide for pipe 1-1/2’ to 4” diameter, 4” wide for pipe sizes 5” to 10” diameter with neoprene sealing conforming...


	2.2  VALVES
	A. Ball Valves.  For Water Shut-Off.
	1. MSS-SP-110 and NSF 61, lead free, 600 PSI working pressure, brass or bronze construction, reinforced TFE seat and Viton seal materials, lever handle, threaded or soldered connections.  Throttling valves shall be provided with memory stops.

	B. Check Valves.  For Water.
	1. Conforms to MSS-SP-80, swing type, 200 PSI minimum working pressure, NFS 61, lead free, brass or bronze construction, bronze disc, PTFE seat, threaded or soldered connections.

	C. Vacuum Relief Valves.  For Water Heater Tank.
	1. Conform to ANSI Z21.22, lead free, swing type, 200 PSI minimum working pressure, brass or bronze construction, silicone disc, Buna-N o-ring, glass filled polysulfone float stainless steel spring and threaded connections.


	2.3 INSULATION
	A. Fiberglass pipe insulation - ASTM C547, Class 1.  Jackets for piping shall be ASTM C921, Type I for piping with temperatures below ambient and Type II for piping with temperatures above ambient.  Encase pipe fittings insulation with one piece premo...
	B. Staples, bands, wire, cements, adhesives, sealers and protective finishes as recommended by insulation manufacturer for applications indicated.

	2.4 HANGERS AND SUPPORTS
	A. Provide hangers and supports in accordance with Manufacturer Standardization Society (MSS) SP-58, SP-69 and SP-89.

	2.5 PLUMBING SPECIALTIES
	A. Floor Drains.
	1. FD-1.  Cast iron body, double drainage flange, weepholes, bottom outlet,  6" diameter nickel bronze adjustable flat strainer, and non-puncturing flashing collar.
	2. FD-2.  Cast iron body, double drainage flange, weepholes, bottom outlet, 7" diameter nickel bronze adjustable heavy duty tractor type flat strainer, and non-puncturing flashing collar.
	3. FD-3.  Type 316 stainless steel body, double drainage flange, weepholes, bottom outlet, 7" diameter 316 stainless steel adjustable heavy duty tractor type flat strainer and flashing ring.  Floor drain shall be designed for acid use.

	B. Cleanout.
	1. FCO-1. Floor cleanout, cast iron body, adjustable type, round nickel bronze top, and thread plastic plug.
	2. FCO-2. Floor cleanout, cast iron body, adjustable type, heavy duty tractor type, round nickel bronze top, and threaded plastic plug.
	3. WCO.  Wall cleanout, Recessed type, cast iron body with threaded brass plug, flush mounted stainless steel access cover with countersunk center screw.

	C. Water Hammer Arresters.
	1. WHA.  ASSE 1010 and PD1 WH-201, permanently sealed bellows or expanding chamber.  Sizing symbols indicated on drawings are standard classification established by PD1-WH201.

	D. Trap Protection Device
	1. Trap Protection Device.  ASSE 1072 Certified, designed to allow wastewater to open and adequately discharge floor drain through its interior and closes and returns to original position after wastewater discharge is complete.

	E. Flashings
	1. Sheet lead shall be 4 pound weight.
	2. Sheet copper shall be 16 ounce weight.


	2.6 PLUMBING FIXTURES
	A. Combination Water Closet/Flush Valve and Trim.
	1. WC-1.  Combination water closet/flush valve, right height 16-1/2" high, wall mounted, HET flush valve type, back outlet, white vitreous china, siphon jet action, elongated bowl, 2-1/8" diameter fully glazed trapway, 1-1/2" top inlet spud, designed ...
	2. WC-2.  TAS handicapped, same as WC-1 but mounted at handicapped height 17” to 19” from finished floor to top of seat.
	3. Seat for WC-1 and WC-2.  Heavy duty white polypropylene, posture molded, elongated, open front, concealed one piece stainless steel self-sustaining check hinges and integral molded bumpers.
	4. Carrier for WC-1 and WC-2.  Heavy duty, wall-mounted type, adjustable height, compatible with specified water closet, complete with chrome-plated finished exposed trim, foot support, through wall frame, and required accessories for the appropriate ...

	B. Combination Urinal/Flush Valve and Trim
	1. U-1.  Combination urinal and flush valve, wall-mounted, HEU flush-valve type, white vitreous china, 14 inch minimum elongated rim type, extended privacy sides, washout flush action, flushing rim, integral trap, 3/4" top inlet spud and designed to o...
	2. U-2. TAS handicapped, same as U-1 but mounted at handicapped height 17” from finished floor to top of bowl rim.

	C. Lavatories and Trim.
	1. L-1.  Wall mounted, white vitreous china, size 20"x 18", holes for concealed arm carrier, front overflow, integral back, soap depression, and single center hole.
	2. L-2.  Counter top mounted, TAS handicapped, white vitreous china, size 20" x 17" oval, self-rimming, fitting ledge, template and sealant, front overflow and single center hole. Mount 29" from finished floor to bottom lavatory front edge.
	3. Faucet for L-1 and L-2.  Chrome plated brass, lead free, for single center hole with hot and cold supplies, vandal resistant laminar flow spout, 10-year long-life battery powered sensor operated with above-deck lever operated integral mixing valve,...
	4. Supplies and stops for L-1 and L-2.  Through the wall angle type, chrome plated lead free brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8" O.D. compression type outlet, 3/8" O.D. chrome-plated flexible copper riser and wall escutcheon.
	5. Strainer and Tailpiece for L-1 and L-2.  Chrome plated cast brass drain and tailpiece, with flat strainer.  Size:  1-1/4" diameter.
	6. P-trap for L-1 and L-2.  17 gauge chrome plated brass with integral cleanout and wall escutcheon.  Size:  1-1/4" diameter.
	7. Lavatory insulation kit for L-2.  Fully molded, specifically manufactured insulation covering for lavatory -P-trap, tailpiece, angle stop valve and supply assembly.  Assembly to include manufacturer's fasteners kit to be designed for removal and re...
	8. Carrier for wall mounted lavatories shall be floor supported, compatible with lavatory, adjustable through wall frame, steel uprights, block foot supports, concealed arms and accessories.

	D. Sink and Trim.
	1. S-1. Countertop mounted, handicapped, double compartment, 18-gauge stainless steel, faucet deck, self-rim, with undercoated underside, off-center drain, three (3) 1-1/2" dia. faucet holes, 4" centers, size 33" x 21" x 6-1/2" deep.
	2. S-2. Countertop mounted, handicapped, single compartment, 18-gauge stainless steel, faucet deck, self-rim, with undercoated underside, off-center drain, three (3) 1-1/2" dia. faucet holes, 4" centers, size 17" x 20" x 6-1/2" deep.
	3. Faucet for S-1 and S-2.  Chrome plated cast brass, lead free, deck mount, 8" centers swing gooseneck laminar flow spout with 8" reach (centerline of spout inlet to centerline of spout outlet) and 4" wrist blade handles.  Maximum flow is 1.0 gpm.
	4. Supplies and Stops for sinks.  Through the wall angle type, chrome plated lead free brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8" O.D. compression type outlet, 3/8" O.D. chrome-plated flexible copper riser and wall escutcheon.
	5. Strainer and Tailpiece for sinks.  Stainless steel body, conical strainer, and tailpiece, with neoprene stopper.  Size:  1-1/2" diameter.
	6. P-Trap for sinks.  17 gauge, chrome plated brass and wall escutcheon.  Size 1-1/2" diameter.

	E. Janitor Sink and Trim.
	1. JS-1.  Floor mounted, molded polyester or fiberglass material, size.  24" x 24" x 10", 3" drain, mop hanger, hose and hose bracket, vinyl bumperguard, removable combination dome strainer and stainless steel lint basket, white color.
	2. Faucet for JS-1.  Rough chrome plated brass, 3/4" hose thread outlet, wall mounted for concealed supply pipe, wall brace, integral stops, pail hook, and vacuum breaker.
	3. Trap for JS-1.  3" under floor.

	F. Electric Water Coolers and Trim
	1. EWC-1. Floor-mounted, Point of Use, lead free, UL Listed, polyethylene constructed cabinet, and stainless steel reservoir.  Unit shall have replaceable filter.  Cooling system shall use R-134a refrigerant. Chilled water capacity shall be one gallon...
	2. EWC-2.  Twin unit bi-level, ADA AG and TAS handicapped for front wheelchair access, wall-mounted, front and sides push bars, integral filter, stainless steel top and backsplash, stainless steel cabinet.  Low unit shall be mounted up +36" to top of ...
	3. Supply and stop for electric water coolers:  Supplied through the wall, chrome-plated lead free brass, 1/4 turn, 1/2" female standard pipe thread inlet by 3/8" O.D. compression type outlet angle stop, wheel or four-armed handle, with flexible riser...
	4. P-trap for electric water coolers:  17-gauge chrome-plated brass, size 1- 1/4", integral cleanout, and wall escutcheons.
	5. Carriers for electric water cooler (EWC-2): Mounted on concrete block walls only shall be wall-mounted type, compatible with specified electric water cooler, complete with hanger wall plate, adjustable through the wall supporting rods and accessories.

	G. Showers and Trim
	1. Mixing valve assembly for SH-1. Complete with mixing valve and shower head for concealed piping installation with chrome-plated exposed parts.  Pressure balancing type mixing valve with adjustable temperature limit stop, single lever handle, and in...
	2. Mixing valve assembly for SH-2. TAS handicapped, complete with mixing valve, combination backflow preventer/wall spout with wall escutcheon for hand held shower head assembly for concealed piping installation with chrome-plated exposed parts.  Pres...


	2.7 PLUMBING EQUIPMENT
	A. Domestic Water Heater
	1. DWH-1 and DWH-2.  Energy efficient, insulated tank with minimum "R" value of 16, residential electric vertical tank type, porcelain lined tank, anode protection, drain valve, safety relief valve, high-temperature cut-off, individual operating therm...
	2. Expansion Tank for Non-ASME Water Heaters.  ANSI/NSF 61, Bladder type, factory pre-charged, fabricated steel shell, heavy duty butyl FDA approved bladder, 125 PSIG working pressure, 200PoPF operating temperature.  Tank head shall be galvanized or p...
	3. Time clock for circulation pump.  On-off control, 24 hour 7 days a week SPST mechanical time switch, NEMA 1 enclosure, 40 amp rated at 120 VAC, UL listed.
	4. Dielectric Waterway Fittings for Water Heater.  ASTM F492, constructed of zinc electroplated steel casing, NSF/FDA listed lining, 225 degree F temperature rated, 300 psi pressure rated, threaded connections.


	2.8 PIPING PENETRATIONS
	A. Provide pipe sleeves of one of the following:
	1. Galvanized Steel-Pipe Floor and Wall .  Fabricate from Schedule 10 (minimum) steel pipe; remove burrs.
	2. Floor sleeves shall be provided with water stop around perimeter of sleeve.

	B. Caulked Seals.  Provide seals for penetrations through interior walls of one of the following:
	1. Mineral Wool.  Packed tightly between sleeve and pipe.


	2.9 IDENTIFICATION
	A. Provide 1-1/2” piping labels at 25’ intervals and 1-1/2” valve tags numbered and scheduled.  Place schedule in Mechanical Room under glass and mounted to wall.  In addition, provide labels for all equipment.


	PART 3 -  EXECUTION
	3.1 GENERAL INSTALLATION
	A. Installation to be in accordance with the most recent edition of the City of Houston, Texas applicable codes and ordinances and the International Plumbing Code.
	B. Provide chrome plated brass stops on fixtures.
	C. Provide non-conducting dielectric connections whenever joining dissimilar metals.
	D. Fixtures and trim to be installed in accordance with manufacturer's recommendations.
	E. Install fixtures and equipment level, plumb, and at right angles to walls.
	F. Provide carriers on wall mounted fixtures.
	G. Seal fixtures to wall and floor surfaces with white silicone sealant.
	H. Provide manufactured removable insulation covering kit on stops and supplies, tailpieces and P-traps of handicapped lavatories.
	I. Provide water hammer arresters on hot and cold water supplies to plumbing fixtures.  Water hammer arresters to be as shown on diagrams and, if not shown, provide for each fixture in accordance with Standard PDI-WH-201.  Sizing shown on the drawings...
	J. Provide excavation, bedding, backfilling and compaction for underfloor plumbing piping.  Excavation shall be down to 6” below pipe.  Bedding material shall be clean sand from 6” below pipe to 6” above pipe.  Backfill shall be excavated material fre...
	K. Vent through roof to be made watertight by the use of 4 pound lead flashing made into an integral skirt or flange.  Flashing shall be suitably formed and the skirt or flange shall extend not less than 8" from the pipe and shall be set over the roof...
	L. Extend floor cleanouts to flush with finished floor.  Lubricate threaded cleanout plugs with non-hardening teflon pipe dope.
	M. Trap drains connected to sanitary sewer.
	N. Install new floor drains with top depressed 1/4" below finished floor.
	O. Piping hangers shall be sized large enough to allow insulation to pass through.  Hangers for piping 2-1/2" and greater shall be provided with pipe covering protection saddle, or high compressive strength insulation saddle.  Hangers for piping 2" an...
	P. Materials within ducts or plenums (ceiling spaces used as supply or return air plenums) shall have a flame-spread index of not more than 25 and a smoke developed rating of not more than 50 when tested in accordance with the Test for Surface Burning...
	Q. Installation of equipment shall be in accordance with the manufacturers recommendations.
	R. Seal piping penetrations to achieve fire and smoke resistance equivalent to fire and smoke assembly rating.
	S. Handicapped fixtures shall be provided in accordance with TAS regulations.
	T. Provide identifying tags and markers on piping valves.
	U. Provide cutting and patching of floors, walls, ceilings and roof for plumbing system to match existing.
	V. Electrically heat trace domestic hot water for hot water temperature maintenance within 15 feet of each fixture.
	W. Provide access for serving, maintenance, and general inspection.  Coordinate the location of concealed equipment and devices requiring access with location of access panels and doors.  Allow ample removal space and coordinate piping locations so no...
	X. Provide record drawings to indicate revisions to piping, size and location, both exterior and interior; including locations of equipment, inverts and locations of underground piping, mains and branches of piping systems with valves located and numb...
	Y. Provide operation and maintenance manuals showing description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, complete nomenclature and commercial numbers of replacement parts, printed ...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Piping hangers shall be sized large enough to allow insulation to pass through.  Hangers for piping 2-1/2" and greater shall be provided with pipe covering protection saddle, or high compressive strength insulation saddle.  Hangers for piping 2" an...
	B. Install hangers for horizontal and vertical piping as follows:
	1. Install hangers for horizontal cast iron soil piping with the following maximum spacing and the minimum rod sizes:
	a. 2 inch and smaller: Maximum span - 5 feet and minimum rod size - 3/8 inch.
	b. 3 inch: Maximum span - 5 feet and minimum rod size - 1/2 inch.
	c. 4 inch and 5 inch: Maximum span – 5 feet and minimum rod size - 5/8 inch.
	d. 6 inch: Maximum span – 5 feet and minimum rod size - 3/4 inch.
	e. Spacing for 10-foot pipe lengths may be increased to 10 feet.  Spacing for fittings is limited to 5 feet.
	f. Install supports for vertical cast iron piping every 15 feet.

	2. Install hangers for horizontal hard copper tubing with the following maximum spacing and the minimum rod sizes:
	a. 3/4 inch and smaller: Maximum span - 5 feet and minimum rod size - 3/8 inch.
	b. 1 inch through 1-1/4 inch: Maximum span - 6 feet and minimum rod size - 3/8 inch.
	c. 1-1/2 inch through 2 inch: Maximum span - 8 feet and minimum rod size - 3/8 inch.
	d. 2-1/2 inch: Maximum span - 9 feet and minimum rod size - 1/2 inch.
	e. 3 inch through 5 inch: Maximum span - 10 feet and minimum rod size - 1/2 inch.
	f. Install supports for vertical copper tubing every 10 feet.

	3. Install hangers for horizontal PVC piping with the following maximum spacing and the minimum rod sizes:
	a. 2 inch and smaller: Maximum span - 4 feet and minimum rod size - 3/8 inch.
	b. 2-1/2 inch and 3 inch: Maximum span - 4 feet and minimum rod size - 1/2 inch.
	c. 4 inch and 5 inch: Maximum span - 4 feet and minimum rod size - 5/8 inch.
	d. 6 inch: Maximum span – 4 feet and minimum rod size - 3/4 inch.
	e. Install supports for vertical PVC tubing every 4 feet.



	3.3 INSULATION.
	A. Insulate domestic cold and hot water piping.
	B. Insulation thickness schedule.

	3.4 PIPING CONNECTIONS.
	A. Threaded Connections
	1. Threaded joints shall be in accordance with ANSI B1.20.1.  Threaded joints shall be made up teflon tape or lead free pipe joint compound applied to the male thread only.  Should a joint be loosened after being made up, it shall not be made up a sec...
	2. Steel piping which is assembled with screwed joints shall have exposed threads thoroughly primed with a coat of lead free rust resistant paint.  Paint immediately after installation.  This shall apply to both piping which is to be covered as well a...

	B. Soldered Connections
	1. Soldered joints shall be in accordance with ASTM B32.  Flux shall be nonacid type.  Remove composition discs from solder end valves during soldering.  Pipe ends, fittings and valves shall be properly cleaned before soldering and wiped clean to remo...

	C. Copper Tubing Press Type.   In lieu of providing soldered fittings in copper tubing, Installer may, as option, provide press connections, providing they are in accordance with following:
	1. Press connections:  Copper press fittings shall be made in accordance with the manufacturers installation instructions.  The tubing shall be inserted into the fitting and the tubing marked at the shoulder of the fitting.  The fitting alignment shal...

	D. Welded joints shall be in accordance with AWS D10.12 and made by the oxyacetylene or electric process.
	E. Solvent cement connections.
	1. Solvent cement connections shall be joined with primer and PVC solvent cement complying to ASTM D2564.  Solvent cement connections shall be in compliance with GSR Bulletin #SCJ-1 Solvent Cementing Procedure.


	3.5 PIPE PENETRATIONS.
	A. Sleeve or core drill new construction or core drill existing construction pipe penetrations as specified below where piping passes through walls, floors, and roofs. Do not penetrate structural members, or cut concrete reinforcement except as detail...
	1. New floors on grade.  Provide sleeved penetrations for piping except piping two inches and less and waste, drain, and vent piping.  Piping not requiring sleeves shall be provided with 30 lb. asphalt saturated roofing felt wrapped around pipe throug...
	2. New floors above grade.  Provide sleeved or core drilled penetrations for piping.
	3. Existing Floors Above Grade.  Provide core drilled penetrations for piping.
	4. New and Existing Walls. Provide sleeved or core drilled penetrations for piping.
	5. Floor type drains, cleanouts, and water closet waste connections do not require sleeved or core drilled penetrations.  Concrete shall be placed tight to connection.

	B. Pipe Sleeves.  Install in accordance with the following:
	1. Install sheetmetal on steel pipe sleeves in interior walls.
	2. Install steel pipe sleeves in interior floors above grade.
	3. Install galvanized steel pipe sleeves in floors on grade and in exterior walls above grade and below grade.

	C. Penetration Seals.
	1. Install caulked seals as follows.
	a. In interior walls where piping passes from one space to another, where any one of the spaces the piping penetration is not concealed by a ceiling.

	2. Install mechanical seals in accordance with manufacturer’s recommendations as follows.
	a. In interior floors on grade.
	b. In exterior walls above grade and below grade.
	c. In roof penetrations except vent piping, flue piping, roof or overflow drain piping or any other piping as otherwise detailed on drawing.

	3. Install fire barrier seals in accordance with manufacturer’s recommendations.
	4. Piping penetrations through conventional built-up roof shall be made water tight by flashing and counter flashing in roof system and sealed with bituminous sealant.  Piping penetrations through non-conventional roof such as membrane, standing seam,...


	3.6 TESTING
	A. Testing piping systems in accordance with the most recent editions of the City of Houston, Texas applicable codes and ordinances and the International Plumbing Code.
	B. Test water heaters and accessories to ensure proper operation.

	3.7 FLUSHING AND DISINFECTION
	A. Flush and disinfect domestic water piping system in accordance with the most recent editions of the City of Houston, Texas applicable codes and ordinances and the International Plumbing Code.

	3.8 ADJUSTING AND CLEANING
	A. Adjust and balance stops for intended water flow to fixtures without splashing, noise or overflow.
	B. At completion, clean plumbing fixtures.
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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 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Wood blocking and nailers.
	2. Wood furring and grounds.
	3. Wood sleepers.
	4. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 30T2 inches nominal30T39T (38 mm actual)39T or greater but less than 30T5 inches nominal30T39T (114 mm actual)39T in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NHLA:  National Hardwood Lumber Association.
	3. NLGA:  National Lumber Grades Authority.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


	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 in...
	3. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	4. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

	B. Research/Evaluation Reports:  For the following, showing compliance with building code in effect for Project:
	1. Preservative-treated wood.
	2. Fire-retardant-treated wood.


	1.5 QUALITY ASSURANCE
	A. Forest Certification:  For the following wood products, provide materials produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC 1.2, "Principles and Criteria":
	1. Miscellaneous lumber.
	2. Interior wood trim.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.
	B. Deliver interior wood materials that are to be exposed to view only after building is enclosed and weatherproof, wet work other than painting is dry, and HVAC system is operating and maintaining temperature and humidity at occupancy levels.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.


	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in contact with the ground or roof and is continuously protected from liquid water may be treated according to AWPA C31 with inorganic boron (SBX).
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.
	2. For exposed items indicated to receive a stained or natural finish, use chemical formulations that do not require incising, contain colorants, bleed through, or otherwise adversely affect finishes.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat all miscellaneous carpentry, unless otherwise indicated.] [items indicated on Drawings, and the following:
	1. Wood, nailers, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.
	3. Wood floor plates that are installed over concrete slabs-on-grade.


	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Comply with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood).
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Use Exterior type for exterior locations and where required by codes.
	3. Use Interior Type A, unless otherwise indicated.

	B. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting agency acceptable to authorities having jurisdiction.
	1. Application:  Treat all miscellaneous carpentry.


	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.
	4. Grounds.

	B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber with 15 percent maximum moisture content of any species.
	C. For exposed boards, provide lumber with 15 percent maximum moisture content and any of the following species and grades:
	1. Eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Premium or 2 Common (Sterling) grade; NeLMA, NLGA, WCLIB, or WWPA.
	2. Mixed southern pine, No. 2 grade; SPIB.
	3. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or WWPA.
	4. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; NeLMA, NLGA, WCLIB, or WWPA.

	D. For concealed boards, provide lumber with 15 percent maximum moisture content and any of the following species and grades:
	1. Mixed southern pine, No. 3 grade; SPIB.
	2. Hem-fir or hem-fir (north), Standard or 3 Common grade; NLGA, WCLIB, or WWPA.
	3. Spruce-pine-fir (south) or spruce-pine-fir, Standard or 3 Common grade; NeLMA, NLGA, WCLIB, or WWPA.
	4. Eastern softwoods, No. 3 Common grade; NELMA.
	5. Northern species, No. 3 Common grade; NLGA.
	6. Western woods, Standard or No. 3 Common grade; WCLIB or WWPA.

	E. 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.
	F. 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.
	G. 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. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, not less than 30T¾-inch 30Tnominal thickness.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	F. Lag Bolts:  30TASME B18.2.130T39T (ASME B18.2.3.8M)39T.
	G. Bolts:  Steel bolts complying with 30TASTM A 307, Grade A30T39T (ASTM F 568M, Property Class 4.6)39T; with 30TASTM A 56330T39T (ASTM A 563M)39T hex nuts and, where indicated, flat washers.
	H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed wh...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.


	2.7 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	1. Use adhesives that have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar supports to co...
	B. 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 30T16 inches30T39T (406 mm)39T o.c.

	C. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	D. 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.

	E. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	F. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install faste...

	3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 30T1-1/2 inches30T39T (38 mm)39T wide and of thickness required to bring face of ground to exact thickness of finish material.  Remove temporary g...

	3.3 WOOD FURRING INSTALLATION
	A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required for tolerance of finish work.
	B. Furring to Receive Plywood or Hardboard Paneling:  Install 30T1-by-3-inch nominal-30T39T (19-by-63-mm actual-)39T size furring vertically at 30T24 inches30T39T (610 mm) 39To.c.

	3.4 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered l...



	ADPC.tmp
	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. Standard hollow-metal steel doors.
	2. Standard hollow-metal steel frames.

	B. Related Sections include the following:
	1. Division 8 Sections for door hardware for standard steel doors.
	2. Division 9 painting Sections for field painting standard steel doors and frames.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings.

	1.4 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, core descriptions, label compliance, fire-resistance and temperature-rise ratings, and finishes for each type of steel door and frame specified.
	B. Shop Drawings:  In addition to requirements below, provide a schedule of standard steel doors and frames using same reference numbers for details and openings as those on Drawings:
	1. Elevations of each door design.
	2. Details of doors, including vertical and horizontal edge details.
	3. Frame details for each frame type, including dimensioned profiles.
	4. Details and locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, accessories, joints, and connections.
	7. Details of glazing frames and stops showing glazing.
	8. Details of conduit and preparations for electrified door hardware and controls.

	C. Coordination Drawings:  Drawings of each opening, including door and frame, drawn to scale and coordinating door hardware.  Show elevations of each door design type, showing dimensions, locations of door hardware, and preparations for power, signal...
	D. Samples for Initial Selection:  For units with factory-applied color finishes.
	E. Samples for Verification:  For each type of exposed finish required, prepared on Samples of not less than 30T3 by 5 inches30T39T (75 by 125 mm)39T.
	F. Qualification Data:  For Installer.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	B. Source Limitations:  Obtain standard steel doors and frames through one source from a single manufacturer.
	C. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	1. Provide additional protection to prevent damage to finish of factory-finished doors and frames.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store doors and frames under cover at Project site.  Place units in a vertical position with heads up, spaced by blocking, on minimum 30T4-inch-30T39T (102-mm-)39T high wood blocking.  Avoid using nonvented plastic or canvas shelters that could cre...
	1. If wrappers on doors become wet, remove cartons immediately.  Provide minimum 30T1/4-inch30T39T (6-mm)39T space between each stacked door to permit air circulation.


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify openings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish opening dimensions and proceed with fabricating standard steel frames without field measurements.  Coordinate wall construction to ensure that act...


	1.8 COORDINATION
	A. Coordinate installation of anchorages for standard steel frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embe...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Amweld Building Products, LLC.
	2. Benchmark Doors; a division of General Products Co., Inc.
	3. Ceco Door Products; an ASSA ABLOY Group Company.
	4. CURRIES Company; an ASSA ABLOY Group Company.
	5. Deansteel Manufacturing, Inc.
	6. Fleming Door Products Ltd.; an ASSA ABLOY Group Company.
	7. Kewanee Corporation (The).
	8. Mesker Door Inc.
	9. Pioneer Industries, Inc.
	10. Republic Builders Products Company.
	11. Steelcraft; an Ingersoll-Rand Company.


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum 30TA4030T39T (ZF120)39T zinc-iron-alloy (galvannealed) coating designation.
	D. Electrolytic Zinc-Coated Steel Sheet:  ASTM A 591/A 591M, Commercial Steel (CS), Class B coating; mill phosphatized.
	E. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls according to ASTM A 153/A 153M, Class B.
	F. Inserts, Bolts, and Fasteners:  Provide items to be built into exterior walls, hot-dip galvanized according to ASTM A 153/A 153M.
	G. Powder-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 standard steel door frames of type indicated.
	H. Grout:  Comply with ASTM C 476, with a slump of 30T4 inches30T39T (102 mm)39T for standard steel door frames built into concrete or masonry, as measured according to ASTM C 143/C 143M.
	I. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool with 30T6- to 12-lb/cu. ft.30T39T (96- to 192-kg/cu. m)39T density; with maximum flame-spread and smoke-devel...
	J. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 30T15-mil30T39T (0.4-mm)39T dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious imp...

	2.3 STANDARD STEEL DOORS
	A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces, unless otherwise indicated.  Comply with ANSI A250.8.
	1. Design:  Flush panel.
	2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, mineral-board, or vertical steel-stiffener core that produces doors complying with ANSI A250.8.
	a. Fire Door Core:  As required to provide fire-protection and temperature-rise ratings indicated.
	b. Thermal-Rated (Insulated) Doors:  Where indicated, provide doors fabricated with thermal-resistance value (R-value) of not less than 30T4.0 deg F x h x sq. ft./Btu30T39T (0.704 K x sq. m/W)39T when tested according to ASTM C 1363.
	1) Locations:  Exterior doors and interior doors where indicated.


	3. Vertical Edges for Single-Acting Doors:  Square edge and Beveled edge unless square edge is indicated.
	a. Beveled Edge:  30T1/8 inch in 2 inches30T39T (3 mm in 50 mm)39T.

	4. Vertical Edges for Double-Acting Doors:  Round vertical edges with 30T2-1/8-inch30T39T (54-mm)39T radius.
	5. Top and Bottom Edges:  Closed with flush or inverted 30T0.042-inch-30T39T (1.0-mm-)39T thick end closures or channels of same material as face sheets.
	6. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

	B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors complying with requirements indicated below by referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level:
	1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush) and 2 (Seamless).

	C. Hardware Reinforcement:  Fabricate reinforcement plates from same material as door face sheets to comply with the following minimum sizes:
	1. Hinges:  Minimum 30T0.123 inch30T39T (3.0 mm)39T thick by 30T1-1/2 inches30T39T (38 mm)39T wide by 30T6 inches30T39T (152 mm)39T longer than hinge, secured by not less than 6 spot welds.
	2. Lock Face, Flush Bolts, Closers, and Concealed Holders:  Minimum 30T0.067 inch30T39T (1.7 mm)39T thick.
	3. All Other Surface-Mounted Hardware:  Minimum 30T0.067 inch30T39T (1.7 mm)39T thick.

	D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.

	2.4 STANDARD STEEL FRAMES
	A. General:  Comply with ANSI A250.8 and with details indicated for type and profile.
	B. Exterior Frames:  Fabricated from metallic-coated steel sheet.
	1. Fabricate frames with mitered or coped and welded face corners and seamless face joints.
	2. Frames for Level 2 Steel Doors:  30T0.053-inch-30T39T (1.3-mm-)39T thick steel sheet, unless otherwise indicated.

	C. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated to comply with exterior frame requirements.
	1. Fabricate frames with mitered or coped and welded face corners and seamless face joints, unless otherwise indicated.
	2. Frames for Wood Doors:  30T0.042-inch-30T39T (1.0-mm-)39T thick steel sheet, unless otherwise indicated.

	D. Hardware Reinforcement:  Fabricate reinforcement plates from same material as frames to comply with the following minimum sizes:
	1. Hinges:  Minimum 30T0.123 inch30T39T (3.0 mm)39T thick by 30T1-1/2 inches30T39T (38 mm)39T wide by 30T6 inches30T39T (152 mm)39T longer than hinge, secured by not less than 6 spot welds.
	2. Lock Face, Flush Bolts, Closers, and Concealed Holders:  Minimum 30T0.067 inch30T39T (1.7 mm)39T thick.
	3. All Other Surface-Mounted Hardware:  Minimum 30T0.067 inch30T39T (1.7 mm)39T thick.

	E. Supports and Anchors:  Fabricated from electrolytic zinc-coated or metallic-coated steel sheet.
	F. Jamb Anchors:
	1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 30T0.042 inch30T39T (1.0 mm)39T thick, with corrugated or perforated straps not less than 30T2 inches30T39T (50 mm)39T wide by 30T10 inches30T39T (250...
	2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 30T0.042 inch30T39T (1.0 mm)39T thick.
	3. Compression Type for Slip-on Frames:  Adjustable compression anchors.
	4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 30T3/8-inch-30T39T (9.5-mm-)39T diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at e...

	G. Floor Anchors:  Formed from same material as frames, not less than 30T0.042 inch30T39T (1.0 mm)39T thick, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.
	2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, allowing not less than 30T2-inch30T39T (50-mm)39T height adjustment.  Terminate bottom of frames at finish floor surface.

	H. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.
	I. Ceiling Struts:  Minimum 30T3/8-inch-thick by 2-inch-30T39T (9.5-mm-thick by 50-mm-)39T wide steel.

	2.5 STOPS AND MOLDINGS
	A. Moldings for Glazed Lites in Doors:  Minimum 30T0.032 inch30T39T (0.8 mm)39T thick, fabricated from same material as door face sheet in which they are installed.
	B. Fixed Frame Moldings:  Formed integral with standard steel frames, minimum 30T5/8 inch30T39T (16 mm)39T high, unless otherwise indicated.
	C. Loose Stops for Glazed Lites in Frames:  Minimum 30T0.032 inch30T39T (0.8 mm)39T thick, fabricated from same material as frames in which they are installed.

	2.6 FABRICATION
	A. General:  Fabricate standard steel doors and frames to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and assemble units in man...
	B. Standard Steel Doors:
	1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit moisture to escape.  Seal joints in top edges of doors against water penetration.
	2. Glazed Lites:  Factory cut openings in doors.

	C. Standard Steel Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	2. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face seams or joints; fabricated from same material as door frame.  Fasten members at crossings and to jambs by butt welding.
	3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners, unless otherwise indicated.
	4. Plaster Guards:  Weld guards to frame at back of hardware mortises in frames installed in concrete or masonry.
	5. Where installed in masonry, leave vertical mullions in frames open at top for grouting.
	6. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per anchor.
	7. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Masonry Type:  Locate anchors not more than 30T18 inches30T39T (457 mm)39T from top and bottom of frame.  Space anchors not more than 30T32 inches30T39T (813 mm)39T o.c. and as follows:
	1) Two anchors per jamb up to 30T60 inches30T39T (1524 mm)39T in height.
	2) Three anchors per jamb from 30T60 to 90 inches30T39T (1524 to 2286 mm)39T in height.
	3) Four anchors per jamb from 30T90 to 120 inches30T39T (2286 to 3048 mm)39T in height.
	4) Four anchors per jamb plus 1 additional anchor per jamb for each 30T24 inches30T39T (610 mm)39T or fraction thereof more than 30T120 inches30T39T (3048 mm)39T in height.

	b. Stud-Wall Type:  Locate anchors not more than 30T18 inches30T39T (457 mm)39T from top and bottom of frame.  Space anchors not more than 30T32 inches30T39T (813 mm)39T o.c. and as follows:
	1) Three anchors per jamb up to 30T60 inches30T39T (1524 mm)39T in height.
	2) Four anchors per jamb from 30T60 to 90 inches30T39T (1524 to 2286 mm)39T in height.
	3) Five anchors per jamb from 30T90 to 96 inches30T39T (2286 to 2438 mm)39T in height.
	4) Five anchors per jamb plus 1 additional anchor per jamb for each 30T24 inches30T39T (610 mm)39T or fraction thereof more than 30T96 inches30T39T (2438 mm)39T in height.
	5) Two anchors per head for frames more than 30T42 inches30T39T (1066 mm)39T wide and mounted in metal-stud partitions.

	c. Compression Type:  Not less than two anchors in each jamb.
	d. Postinstalled Expansion Type:  Locate anchors not more than 30T6 inches30T39T (152 mm)39T from top and bottom of frame.  Space anchors not more than 30T26 inches30T39T (660 mm)39T o.c.

	8. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as follows.  Provide plastic plugs to keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.


	D. Hardware Preparation:  Factory prepare standard steel doors and frames to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping, according to the Door Hardware Schedule and templates furnished as spec...
	1. Reinforce doors and frames to receive nontemplated mortised and surface-mounted door hardware.
	2. Comply with applicable requirements in ANSI A250.6 and ANSI/DHI A115 Series specifications for door and frame preparation for hardware.  Locate hardware as indicated on Shop Drawings or, if not indicated, according to ANSI A250.8.

	E. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form corners of stops and moldings with butted or mitered hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of door or frame.
	2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.
	3. Provide loose stops and moldings on inside of doors and frames.
	4. Coordinate rabbet width between fixed and removable stops with type of glazing and type of installation indicated.


	2.7 STEEL FINISHES
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish standard steel door and frames after assembly.

	B. Metallic-Coated Steel Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free of oil and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.  Clean welds, ...
	1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.

	C. Steel Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning"; remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from uncoated steel; comply with SSPC-SP...
	D. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately after surface preparation and pretreatment.  Apply a smooth coat of even consistency to provide a uniform dry film thickness of not less than 30T0.7 mils30T39T...
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; compatible with substrate and field-applied finish paint system in...

	E. Factory-Applied Paint Finish:  Manufacturer's standard, complying with ANSI A250.3 for performance and acceptance criteria.
	1. Color and Gloss:  As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of standard steel doors and frames.
	1. Examine roughing-in for embedded and built-in anchors to verify actual locations of standard steel frame connections before frame installation.
	2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.
	B. Prior to installation and with installation spreaders in place, adjust and securely brace standard steel door frames for squareness, alignment, twist, and plumb to the following tolerances:
	1. Squareness:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	2. Alignment:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at jambs on a horizontal line parallel to plane of wall.
	3. Twist:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	4. Plumbness:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at jambs on a perpendicular line from head to floor.

	C. Drill and tap doors and frames to receive nontemplated mortised and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Provide doors and frames of sizes, thicknesses, and designs indicated.  Install standard steel doors and frames plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Standard Steel Frames:  Install standard steel frames for doors, sidelights, transoms, borrowed lights and other openings, of size and profile indicated.  Comply with SDI 105.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-protection-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections due to shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install frames with removable glazing stops located on secure side of opening.
	d. Install door silencers in frames before grouting.
	e. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	f. Check plumb, squareness, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	g. Apply bituminous coating to backs of frames that are filled with mortar, grout, and plaster containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames.
	4. Concrete Walls:  Solidly fill space between frames and concrete with grout.  Install grout in lifts and take precautions, including bracing frames, to ensure that frames are not deformed or damaged by grout forces.
	5. 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.
	6. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion anchors through floor anchors at each jamb.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	7. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to supporting construction above, unless frame is anchored to masonry or to other structural support at each jamb.  Bend top of struts to provide flush contact for securing to...
	8. Installation Tolerances:  Adjust standard steel door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 30T1/16 inch30T39T (1.6 mm)39T, measured at jambs at floor.


	C. Standard Steel Doors:  Fit hollow-metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a. Jambs and Head:  30T1/8 inch30T39T (3 mm)39T plus or minus 30T1/16 inch30T39T (1.6 mm)39T.
	b. Between Edges of Pairs of Doors:  30T1/8 inch30T39T (3 mm)39T plus or minus 30T1/16 inch30T39T (1.6 mm)39T.
	c. Between Bottom of Door and Top of Threshold:  Maximum 30T3/8 inch30T39T (9.5 mm)39T.
	d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 30T3/4 inch30T39T (19 mm)39T.

	2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors:  Install doors according to NFPA 105.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including standard steel doors or frames that are warpe...
	B. Clean grout and other bonding material off standard steel doors and frames immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying primer.
	D. Galvannealed Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
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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 other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training videotapes.

	B. Related Sections include the following:
	1. Division 1 Section "Coordination and Meetings" for requirements for preinstruction conferences.
	2. Divisions 2 through 16 Sections for specific requirements for demonstration and training for products in those Sections.

	C. Demonstration and Training Schedule:  No demonstration and training sessions shall be scheduled by Contractor until the Operations and Maintenance Manuals have been reviewed by Architect.  Six copies of the reviewed O & M Manuals shall be available...
	D. Demonstration Training Sessions shall include all subcontractors and/or suppliers related to the specific system(s) being demonstrated and trained upon.

	1.3 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learnin...
	1. At completion of training, submit one complete training manual(s) for Owner's use.

	B. Qualification Data:  For facilitator.
	C. Attendance Record:  For each training module, submit list of participants and length of instruction time.
	D. Evaluations:  For each participant and for each training module, submit results and documentation of performance-based test.
	E. Demonstration and Training Videotapes:  Submit two copies within seven days of end of each training module.
	1. Identification:  On each copy, provide an applied label with the following information:
	a. Name of Project.
	b. Name and address of photographer.
	c. Name of Architect.
	d. Name of Contractor.
	e. Date videotape was recorded.
	f. Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.

	2. Transcript:  Prepared on 30T8-1/2-by-11-inch30T39T (215-by-280-mm)39T paper, punched and bound in heavy-duty, 3-ring, vinyl-covered binders.  Mark appropriate identification on front and spine of each binder.  Include a cover sheet with same label ...


	1.4 QUALITY ASSURANCE
	A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or educatio...
	B. Instructor Qualifications:  A factory-authorized service representative, complying with requirements in Division 1 Section "Starting Systems," experienced in operation and maintenance procedures and training.
	C. Preinstruction Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Coordination and Meetings."  Review methods and procedures related to demonstration and training including, but not limited to, the fo...
	1. Inspect and discuss locations and other facilities required for instruction.
	2. Review and finalize instruction schedule and verify availability of educational materials, instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
	3. Review required content of instruction.
	4. For instruction that must occur outside, review weather and forecasted weather conditions and procedures to follow if conditions are unfavorable.


	1.5 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections, and as follows:
	1. Motorized doors, including overhead coiling doors and automatic entrance doors.
	2. Equipment, including projection screens and food-service equipment.
	3. Fire-protection systems, including fire alarm, fire pumps and fire-extinguishing systems.
	4. Intrusion detection systems.
	5. HVAC systems, including air-handling equipment air distribution systems and terminal equipment and devices.
	6. HVAC instrumentation and controls.
	7. Electrical service and distribution, including transformers switchboards panelboards uninterruptible power supplies and motor controls.
	8. Packaged engine generators, including transfer switches.
	9. Lighting equipment and controls.
	10. Communication systems, including intercommunication, surveillance voice and data, and television equipment.

	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation:  Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project Record Documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies:  Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments:  Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a combined training manual.
	B. Set up instructional equipment at instruction location.

	3.2 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Architect will furnish an instructor to describe basis of system design, operational requirements, criteria, and regulatory requirements.
	2. Owner will furnish an instructor to describe Owner's operational philosophy.
	3. Owner will furnish Contractor with names and positions of participants.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days' advance notice.

	D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of a demonstration performance-based test.
	E. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove instructional equipment.  Restore systems and equipment to condition existing before initial training use.

	3.3 DEMONSTRATION AND TRAINING VIDEOS
	A. General:  Engage a qualified commercial photographer to record demonstration and training video.  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not student pra...
	1. At beginning of each training module, record each chart containing learning objective and lesson outline.

	B. Video Format:  Provide high-quality DVD.
	C. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to show area of demonstration and training.  Display continuous running time.
	D. Narration:  Describe scenes on videotape by audio narration by microphone while videotape is recorded.  Include description of items being viewed.  Describe vantage point, indicating location, direction (by compass point), and elevation or story of...
	E. Transcript:  Provide a typewritten transcript of the narration.  Display images and running time captured from videotape opposite the corresponding narration segment.
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	1.01 SCOPE OF WORK
	A. Furnish all labor, materials, equipment and incidentals required and complete and install fabricated metal items to include railing and toe boards. Furnish all supplementary items necessary for their proper installation.
	B. Check Drawings carefully and furnish all anchors, sleeves, bolts, brackets, clips, inserts, angles, loose lintels, tubing, bar stock, plates and other miscellaneous metal not distinctly specified under other Sections but necessary to complete the w...

	1.02 MEASUREMENT AND PAYMENT
	A. No separate payment will be made for work performed under this Section. Include the cost for this work in the lump sum Base Bid.

	1.03 RELATED WORK
	A. Metal doors and frames are included in Section 08111 “Standard Steel Doors and Frames”.
	B. Painting is included in Section 09912 “Interior Painting”.

	1.04 SUBMITTALS
	A. Submit, in accordance with Section 01330 “Submittal Procedures”, shop drawings and product data showing materials of construction and details of installation for:
	1. Shop drawings, showing sizes of members, method of assembly, anchorage and
	connection to other members.

	B. Samples
	1. Submit samples as requested by the Engineer during the course of construction.

	C. Design Data
	1. Submit manufacturer's load and deflection tables for grating.

	D. Certificates
	1. Certify that welders have been qualified under A WS, within the previous 12 months,
	to perform the welds required under this Section.


	1.05 REFERENCE STANDARDS
	A. Aluminum Association (AA)
	1. AA M31C22A41

	B. American Society for Testing and Materials (ASTM)
	1. ASTM A36 - Standard Specification for Carbon Structural Steel.
	2. ASTM A48 - Standard Specification for Gray Iron Castings.
	3. ASTM AS3 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
	Welded and Seamless.
	4. ASTM A108 - Standard Specification for Steel Bars, Carbon, Cold Finished,
	Standard Quality.
	5. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
	Iron and Steel Products.
	6. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
	Hardware.
	7. ASTM A240 - Standard Specification for Heat-Resisting Chromium and Chromium Nickel
	Stainless Plate, Sheet, and Strip Pressure Vessels.
	8. ASTM A276- Standard Specification for Stainless Steel Bars and Shapes.
	9. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 Psi
	Tensile Strength.
	10. ASTM A32S - Standard Specification for Structural Bolts, Steel, Heat Treated,
	120/105 ksi Minimum Tensile Strength.
	11. ASTM A500- Standard Specification for Cold-Formed Welded and Seamless Carbon
	Steel Structural Tubing in Rounds and Shapes.
	12. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon
	Steel Structural Tubing.
	13. ASTM A536 - Standard Specification for Ductile Iron Castings.
	14. ASTM A570- Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled,
	Structural Quality.
	15. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
	Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
	Formability, Solution Hardened, and Bake Hardenable.
	16. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
	Plate.
	17. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
	Bars. Rods. Wire, Profiles and Tubes.
	18. ASTM B429- Standard Specification for Aluminum-Alloy Extruded Structural Pipe
	and Tube.

	C. American Iron and Steel Institute (AISI).
	1. Specification for Structural Steel Buildings.

	D. American Welding Society (AWS)
	1. AWS D 1.1 - Structural Welding Code - Steel.
	2. AWS Dl.2 - Structural Welding Code - Aluminum.
	3. AWS Dl.6 - Structural Welding Code - Stainless Steel

	E. Federal Specifications
	1. FS-FF-B-575C-Bolts, Hexagonal and Square

	F. Occupational Safety and Health Administration (OSHA)
	G. International Building Code
	1. International Building Code 2006

	H. Where reference is made to one of the above standards, the revision in effect at the time
	of bid opening shall apply.

	1.06 QUALITY ASSURANCE
	A. The work of this Section shall be completely coordinated with the work of other Sections.
	Verify, at the site, both the dimensions and work of other trades adjoining items of work
	in this Section before fabrication and installation of items herein specified.
	B. Furnish to the pertinent trades all items included under this Section that are to be built
	into the work of other Sections.
	C. All welding shall be performed by qualified welders and shall conform to the applicable
	AWS welding code. Welding of steel shall conform to A WS D 1.1 and welding of
	aluminum shall conform to AWS Dl.2 and welding of stainless steel shall conform to
	AWSDl.6.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver items to be incorporated into the work of other trades in sufficient time to be
	checked prior to installation.
	B. Deliver anchorage devices with setting drawings, templates and instructions for
	installation.
	C. Store delivered items off the ground and protected from dirt and weather.
	D. Repair items that have become damage or corroded to the satisfaction of the Engineer
	prior to incorporating them into the work.

	1.08 PROJECT/SITE REQUIREMENTS
	A. Field measurements shall be taken at the site, prior to fabrication of items, to verify or
	supplement indicated dimensions and to ensure proper fitting of all items.
	PART 2:  PRODUCTS


	2.01 GENERAL
	A. The use of manufacturer's name and model or catalog number is for the purpose of
	establishing the standard of quality and general configuration desired.
	B. Like items of materials shall be the end products of one manufacturer in order to provide
	standardization for appearance, maintenance and manufacturer's service.

	2.02 MATERIALS
	A. Unless otherwise noted, materials for miscellaneous metals shall conform to the
	following standards:
	1. Structural Steel ASTM A36
	2. Structural Steel Tubing     ASTM A500, Grade B
	3. Welded and Seamless Steel Pipe   ASTM A501 or ASTM A53,
	Type E or S, Grade B


	. Schedule 40. Use standard
	malleable iron fittings,
	4. Steel Sheets ASTM A366
	5. Stainless Steel Plates, Sheets and Structural Shapes
	a. Exterior, Submerged or Industrial Use ASTM A240, Type 316 (Type  316L for welded)
	b. Interior and Architectural Use ASTM A240, Type 304
	6. Stainless Steel Bolts, Nuts, and Washers ASTM A276, Type 316
	7. Carbon Steel Bolts and Studs ASTM A307, Grade A (hot

	. dip galvanized nuts and
	8. High Strength Steel Bolts, Nuts and washers ASTM A325 (mechanically
	a. Elevated Temperature Exposure Type I
	b. General Application Type I or Type II
	9. Galvanizing ASTM A123, Zn w/0.05 percent
	10. Galvanizing, hardware ASTM A153, Zn w/0.05 percent

	2.03 ANCHORS, BOLTS, AND FASTENING DEVICES
	A. Anchor bolt material shall be ASTM F1554 Grade 36 unless otherwise noted.
	B. Unless otherwise noted, bolts for the connection of carbon steel or iron shall be steel machine bolts; bolts for the connection of galvanized steel or iron shall be galvanized steel or stainless steel machine bolts; and bolts for the connection of ...
	C. Unless otherwise noted, expansion anchors shall be zinc plated carbon steel wedge type
	anchors complete with nuts and washers. Type 316 stainless steel wedge type anchors
	shall be used where they will be submerged or exposed to the weather or where stainless
	steel wedge type anchors are required. When the length or embedment of the bolt is not
	noted on the Drawings, provide length sufficient to place the wedge and expansion cone
	portion of the bolt at least 1-in behind the concrete reinforcing steel. Expansion anchors
	shall be Hilti, Kwik-Bolt III; Simpson Strong-Tie Wedge-All; Powers Power-Stud or equal.
	D. Adhesive anchors, for fastening to concrete, shall be a two-component pre-proportioned
	cartridge system containing pre-measured amounts resin and hardener which are mixed
	and deposited in a screen tube by a dispenser. Anchor assemblies shall consist of an all thread anchor rod with nut and washer. Adhesive anchors shall be Hilti, HIT HY 150 MAX Injection Adhesive Anchors or equal.
	E. Adhesive anchors, for fastening to hollow concrete block or brick, shall be a three-part
	stud, screen and chemical dispenser anchoring system. Adhesive cartridges shall contain
	premeasured amounts of resin and hardener which are mixed and deposited in a screen
	tube by a dispenser. Stud assemblies shall consist of an all-thread anchor rod with nut
	and washer. Anchors shall be Hilti, HIT HY-20 System or equal.
	F. Automatic end welded headed anchor studs shall be flux ended studs made from cold
	drawn steel, ASTM A108 Grades C-1010 through C-1020. Headed anchor studs shall be
	Nelson, H4L Headed Concrete Anchors or equal.
	G. Machine bolts and nuts shall conform to Federal Specification FF-B-575C. Bolts and
	nuts shall be hexagon type. Bolts, nuts, screws, washers and related appurtenances shall be Type 316 stainless steel.
	H. Toggle bolts shall be Hilti, Toggler Bolt or equal.
	2.05 MISCELLANEOUS ALUMINUM
	A. All miscellaneous metal work shall be formed true to detail, with clean, straight, sharply defined profiles and smooth surfaces of uniform color and texture and free from defects impairing strength or durability. Holes shall be drilled or punched. ...
	B. Connections and accessories shall be of sufficient strength to safely withstand the stresses
	and strains to which they will be subjected. Exposed joints shall be close fitting and jointed where least conspicuous. Threaded connections shall have the threads concealed where practical. Welded connections shall have continuous welds or intermitte...
	C. Miscellaneous aluminum items shall include: beams, angles, closure angles, grates,
	hatches, floor plates, stop plates, stair nosings and any other miscellaneous aluminum
	called for on the Drawings and not otherwise specified.
	D. Angle frames for hatches, beams, grates, etc, shall be complete with welded strap anchors attached.
	E. Aluminum diamond plate and floor plate shall have a minimum thickness of 3/8-in.
	Frames and supports shall be of aluminum construction. Fastening devices and hardware
	shall be Type 316 stainless steel. Plates shall have a mill finish.
	F. Stair treads for aluminum stairs shall have abrasive non-slip nosing as approved.
	G. Aluminum nosing at concrete stairs shall be Wooster Products, Inc.; Alumogrit Treads,
	Type 116; similar by Barry Pattern and Foundry Co.; Andco or equal. Furnish with wing
	type anchors and flat head stainless steel machine screws, 12-in on center. Nosing shall
	also be used at concrete ladder openings. Nosing shall a single piece for each step
	extending to within 3-in at each side of stair or full ladder width. Set nosing flush with
	stair tread finish at concrete stairs. Furnish treads with heavy duty protective tape cover.
	H. All miscellaneous aluminum shall have a cleaned and degreased mill finish unless
	otherwise indicated on the Drawings or as specified herein.
	2.06 MISCELLANEOUS STEEL
	A. All miscellaneous metal work shall be formed true to detail, with clean, straight, sharply
	defined profiles and smooth surfaces of uniform color and texture and free from defects
	impairing strength or durability. Holes shall be drilled or punched. Edges shall be
	smooth and without burrs. Fabricate supplementary pieces necessary to complete each
	item though such pieces are not definitely shown or specified.
	B. Connections and accessories shall be of sufficient strength to safely withstand the stresses
	and strains to which they will be subjected. Exposed joints shall be close fitting and
	jointed where least conspicuous. Threaded connections shall have the threads concealed
	where practical. Welded connections shall have continuous welds or intermittent welds as specified or shown. The face of welds shall be dressed flush and smooth. Grind smooth continuous welds that will be exposed. Provide holes for temporary field con...
	C. Miscellaneous steel items shall include: beams, angles, lintels, support brackets, base
	plates for other than structural steel or equipment, closure angles, bridge crane rails,
	monorail hoist beams, holddown straps and lugs, door frames, splice plates, subframing
	at roof openings and any other miscellaneous steel called for on the Drawings and not
	otherwise specified.
	D. Bridge crane runway rails shall be 40 ASCE. Rails splices shall be staggered. Fasten
	rails with rail clamp plates, fillers, and pairs of anchor bolts every 2-ft. Rails supported
	on concrete shall have steel base plates below the filler and a continuous strip of
	neoprene under the rail between base plates.
	E. Structural steel angle and channel door frames shall be galvanized. Frames shall be
	fabricated with not less than three anchors on each jamb.
	F. Steel pipe pieces for sleeves, lifting attachments and other functions shall be Schedule 40
	pipe unless otherwise shown on the Drawings. Wall and floor sleeves, of steel pipe, shall
	have welded circumferential steel waterstops at mid-length.
	G. Lintels, relief angles or other steel supporting masonry or embedded in masonry shall be
	galvanized.
	H. All steel finish work shall be thoroughly cleaned, by effective means, of all loose mill
	scale, rust and foreign matter and shall be given one shop coat of primer compatible with
	the finish coat after fabrication but before shipment. Paint shall be omitted within 3-in of
	proposed field welds. Paint shall be applied to dry surfaces and shall be thoroughly and
	evenly spread and well worked into joints and other open spaces.
	I. Galvanizing, where required, shall be the hot-dip zinc process after fabrication. Coating
	shall be not less than 2 oz/sq ft of surface.
	2.07 CASTINGS
	A. Casting shall be of good quality, strong, tough, even-grained, smooth, free from scale,
	lumps, blisters, sand holes and defects of any kind which render them unfit for the service
	for which they are intended. Castings shall be thoroughly cleaned and will be subjected
	to a hammer inspection in the field by the Engineer. All matching surfaces shall be
	machined to a true plane surface to allow contact surfaces to seat at all points without
	rocking. Allowances shall be made in the patterns so that the thickness specified shall
	not be reduced in obtaining finished surfaces. Castings will not be acceptable if the
	actual weight is less than 95 percent of the theoretical weight computed from dimensions.
	The Contractor shall provide facilities for weighing castings in the presence of the
	Engineer.
	B. Frames, covers, cast grates and trench drains for structures shall be gray iron castings
	except as otherwise specified or indicated on the Drawings. Sizes shall be as shown on
	the Drawings. Covers shall have letters "WATER," "SANITARY SEWER, or DRAIN,"
	as applicable, embossed on top.
	C. Frames and covers for installation in slabs shall be heavy duty, R-6013-R-6099 Series as
	manufactured by Neenah Foundry Co., or equal.
	D. Electrical and telephone manhole and handhole frames and covers [for structures] shall
	be ductile iron castings. The covers shall be watertight. Covers shall have the word
	"ELECTRIC," "HIGH VOLTAGE," "LOW VOLTAGE," "SIGNAL," "TELEPHONE,''
	as applicable, embossed on or cast into the top in letters 2-in high. The clear opening
	shall be 36-in unless otherwise indicated on the Drawings.
	E. Trench drains shall be of the length shown on the Drawings and shall be heavy duty, R-
	4990 Series with a "Type A" cover as manufactured by Neenah Foundry Co. or equal.
	PART 3:  EXECUTION
	3.01 INSTALLATION

	A. Abrasions in the shop primer shall be touched up immediately after erection. Areas left
	unprimed for welding shall be painted with primer after welding.
	B. Zinc coating which has been burned by welding, abraded, or otherwise damaged shall be
	cleaned and repaired after installation. The damage area shall be thoroughly cleaned by
	wire brushing and all traces of welding flux and loose or cracked zinc coating removed
	prior to painting. The cleaned area shall be painted with two coats of zinc oxide-zinc
	dust paint conforming to the requirements of Military Specifications MIL-P-15145. The
	paint shall be properly compounded with a suitable vehicle in the ratio of one part zinc
	oxide to four parts zinc dust by weight.
	Specialty products shall be installed in accordance with the manufacturer's recommendations.
	C. Expansion bolts shall be checked for tightness a minimum of 24 hours after initial
	installation.
	D. Install adhesive capsule anchors using manufacturer's recommended drive units and
	adapters and in compliance with the manufacturer's recommendations.
	E. Headed anchor studs shall be welded in accordance with manufacturer's recommendations.
	F. All railings shall be erected to line and plumb.
	G. All steel surfaces that come into contact with exposed concrete or masonry shall receive a
	protective coating of an approved heavy bitumastic troweling mastic applied in
	accordance with the manufacturer's instructions prior to installation.
	H. Where aluminum contacts a dissimilar metal, apply a heavy brush coat of zinc-chromate
	primer followed by two coats of aluminum metal and masonry paint to the dissimilar
	metal.
	I. Where aluminum contacts masonry or concrete, apply a heavy coat of approved alkali
	resistant paint to the masonry or concrete.
	J. Where aluminum contacts wood, apply two coats of aluminum metal and masonry paint
	to the wood.
	K. Between aluminum gratings, aluminum stair treads, or aluminum handrail brackets and
	steel supports, insert 1/4-in thick neoprene isolator pads, 85 plus or minus 5 Shore A
	durometer, sized for full width and length of bracket or support.
	END OF SECTION 05500
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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 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Plastic-laminate cabinets.
	2. Plastic-laminate countertops.
	3. Solid-surfacing-material countertops and integral sinks.
	4. Closet and utility shelving.

	B. Related Sections include the following:
	1. Division 6 Section "Miscellaneous Carpentry" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.


	1.3 DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.4 SUBMITTALS
	A. Product Data:  For panel products, high-pressure decorative laminate, adhesive for bonding plastic laminate, solid-surfacing material, fire-retardant-treated materials, cabinet hardware and accessories and finishing materials and processes.
	1. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.

	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show details full size.
	2. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers and other items installed in architectural woodwork.
	4. Apply WI-certified compliance label to first page of Shop Drawings.

	C. Samples for Verification:
	1. Plastic laminates, 30T8 by 10 inches30T39T (200 by 250 mm)39T, for each type, color, pattern, and surface finish, with 1 sample applied to core material and specified edge material applied to 1 edge.
	2. Thermoset decorative-panels, 30T8 by 10 inches30T39T (200 by 250 mm)39T, for each type, color, pattern, and surface finish, with plastic laminate edge banding on any exposed edge.
	3. Solid-surfacing materials, 30T6 inches30T39T (150 mm)39T square.
	4. Exposed cabinet hardware and accessories, one unit for each type and finish.
	5.       Product Certificates:  For each type of product, signed by product manufacturer.

	D. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates WI-certified compliance certificates.
	E. Qualification Data:  For Installer and fabricator.

	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 Q...
	B. Installer Qualifications: Certified participant in AWI's Quality Certification Program or licensee of WI's Certified Compliance Program.
	C. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork.
	D. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.

	E. Quality Standard:  Or, comply with WI's "Manual of Millwork" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	1. Provide WI-certified compliance labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.
	2. The Contract Documents contain selections chosen from options in the quality standard and additional requirements beyond those of the quality standard.  Comply with such selections and requirements in addition to the quality standard.

	F. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are required, provide materials and products with specified fire-test-response characteristics as determined by testing identical products per test method indicated by ...
	G. Forest Certification:  Provide interior architectural woodwork produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC 1.2, "Principles and Criteria."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions com...

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construc...
	B. Field Measurements:  Where woodwork is 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 const...
	1. Locate concealed framing, blocking, and reinforcements that support woodwork by field measurements before being enclosed, and indicate measurements on Shop Drawings.
	2. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for trimming at site, and coordinate construction ...


	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 interior architectural woodwork can be supported and installed as indicated.
	B. Hardware Coordination:  Distribute copies of approved hardware schedule specified in Division 8 Section “Door Hardware (Scheduled by Describing Products)" to fabricator of architectural woodwork; coordinate Shop Drawings and fabrication with hardwa...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI's or WI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Products:  Comply with the following:
	1. Softwood Plywood:  DOC PS 1, Medium Density Overlay.
	2. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1, made with adhesive containing no urea formaldehyde.

	C. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1.
	1. Provide polyester edge banding on components with exposed or semiexposed edges.

	D. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork quality standard.
	1. Manufacturer:  Subject to compliance with requirements, provide high-pressure decorative laminates by one of the following:
	a. Nevamar Company, LLC; Decorative Products Div.


	E. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with ISSFA-2.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. E. I. du Pont de Nemours and Company.

	1. Type:  Full range of materials
	2. Colors and Patterns:  As indicated on the drawings.


	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this Article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified.
	1. Do not use treated materials that do not comply with requirements of referenced woodworking standard or that are warped, discolored, or otherwise defective.
	2. Use fire-retardant-treatment formulations that do not bleed through or otherwise adversely affect finishes.  Do not use colorants to distinguish treated materials from untreated materials.
	3. Identify fire-retardant-treated materials with appropriate classification marking of UL, U.S. Testing, Timber Products Inspection, or another testing and inspecting agency acceptable to authorities having jurisdiction.

	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use the following treatment type:
	1. Exterior Type:  Organic-resin-based formulation thermally set in wood by kiln drying.
	2. Interior Type A:  Low-hygroscopic formulation.
	3. Mill lumber after treatment within limits set for wood removal that do not affect listed fire-test-response characteristics, using a woodworking plant certified by testing and inspecting agency.
	4. Mill lumber before treatment and implement special procedures during treatment and drying processes that prevent lumber from warping and developing discolorations from drying sticks or other causes, marring, and other defects affecting appearance o...
	5. Kiln-dry materials before and after treatment to levels required for untreated materials.

	C. CABINET HARDWARE AND ACCESSORIES
	D. General:  Provide cabinet hardware and accessory materials associated with architectural cabinets.
	E. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 170 degrees of opening, self-closing.
	F. Pulls:  Back mounted, solid metal, 30T4 inches30T39T (100 mm)39T long, 30T5/16 inch30T39T (8 mm)39T in diameter and “Interknobs,” Family:  “Post & Rail,” Style:  “Euro,”  Finish:  Natural brushed stainless steel;  Length:  As indicated on the drawi...
	G. Catches:  Magnetic catches, BHMA A156.9, B03141.
	H. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04071; with shelf rests, B04081; BHMA A156.9, B04102; with shelf brackets, B04112.
	I. Drawer Slides:  BHMA A156.9, B05091.
	1. Standard Duty (Grade 1, Grade 2, and Grade 3): Side mounted and extending under bottom edge of drawer; full-extension type; zinc-plated steel with polymer rollers.
	2. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension type; zinc-plated steel ball-bearing slides.
	3. Box Drawer Slides:  Grade 1HD-100; for drawers not more than 30T6 inches30T39T (150 mm)39T high and 30T24 inches30T39T (600 mm)39T wide.
	4. Pencil Drawer Slides:  Grade 1; for drawers not more than 30T3 inches30T39T (75 mm)39T high and 30T24 inches30T39T (600 mm)39T wide.
	5. Keyboard Slides:  Grade 1HD-100; for computer keyboard shelves.

	J. Aluminum Slides for Sliding Glass Doors:  BHMA A156.9, B07063.
	K. Counter Supports – By: RAKK for depth of counters indicated and uniform loading of 200 pounds per lineal foot for countertop.
	L. Door Locks:  BHMA A156.11, E07121.
	M. Drawer Locks:  BHMA A156.11, E07041.
	N. Grommets for Cable Passage through Countertops:  30T2-inch30T39T (51-mm)39T OD, brown or black, molded-plastic grommets and matching plastic caps with slot for wire passage.
	1. Product:  Subject to compliance with requirements, provide "OG or SG series" by Doug Mockett & Company, Inc.

	O. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated. Coordinate with Division 8 door hardware finish.
	1. Satin Stainless Steel:  BHMA 630.

	P. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.

	2.3 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less than 15 percent moisture content.
	1. Fire-retardant-treated softwood lumber, kiln dried to less than 15 percent moisture content.

	B. Adhesives, General:  Do not use adhesives that contain urea formaldehyde.
	C. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Wood Glues:  30 g/L.
	2. Contact Adhesive:  250 g/L.

	D. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement, Contact cement.
	1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces.


	2.4 FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Unless otherwise indicated, provide Custom-grade interior woodwork complying with referenced quality standard.
	1.      Premium grade.
	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before fabrication.
	D. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site...
	1. Notify Architect and owner’s representative seven days in advance of the dates and times woodwork fabrication will be complete.
	2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting.  Verify that various parts fit as intended and ch...

	E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openin...
	1. Seal edges of openings in countertops with a coat of varnish.


	2.5 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
	A. Grade:  Premium.
	B. Wood Species and Cut:  As indicated on the drawings.
	C. For trim items wider than available lumber, use veneered construction.  Do not glue for width.
	D. For rails wider or thicker than available lumber, use veneered construction.  Do not glue for width or thickness.
	E. Backout or groove backs of flat trim members and kerf backs of other wide, flat members, except for members with ends exposed in finished work.
	F. Assemble casings in plant except where limitations of access to place of installation require field assembly.
	G. Assemble moldings in plant to maximum extent possible.  Miter corners in plant and prepare for field assembly with bolted fittings designed to pull connections together.

	2.6 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH
	A. Grade: Premium.
	B. Wood Species: Eastern white pine, sugar pine, or western white pine.
	C. Backout or groove backs of flat trim members and kerf backs of other wide, flat members, except for members with ends exposed in finished work.
	D. Assemble casings in plant except where limitations of access to place of installation require field assembly.
	E. Assemble moldings in plant to maximum extent possible.  Miter corners in plant and prepare for field assembly with bolted fittings designed to pull connections together.

	2.7 PLASTIC-LAMINATE CABINETS
	A. Grade: Custom.
	B. AWI Type of Cabinet Construction:  Flush overlay
	C. WI Construction Style:  Style A, Frameless
	D. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together; or Type II, single-length sections to fit access openings.
	E. WI Door and Drawer Front Style:  Flush overlay.
	F. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with the following requirements:
	1. Horizontal Surfaces Other Than Tops:  Grade HGS.
	2. Postformed Surfaces:  Grade HGP.
	3. Vertical Surfaces:  Grade VGS.
	4. Edges:  Grade VGS.

	G. Materials for Semiexposed Surfaces:
	1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, Grade VGS
	a. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide surface of high-pressure decorative laminate, Grade VGS or CLS.

	2. Drawer Sides and Backs:  Solid-hardwood lumber
	3. Drawer Bottoms:  Hardwood plywood

	H. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure decorative laminate, Grade BKL.
	I. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As selected by Architect from laminate manufacturer's full range in the following categories:
	a. Solid colors, gloss or matte finish.
	b. Solid colors with core same color as surface, gloss or matte finish.
	c. Wood grains, gloss or matte finish.
	d. Patterns, gloss or matte finish.



	2.8 PLASTIC-LAMINATE COUNTERTOPS
	A. Grade:  Custom.
	B. High-Pressure Decorative Laminate Grade:  HGS.
	C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As indicated by manufacturer's designations, on the drawings.

	D. Grain Direction:  Parallel to cabinet fronts.
	E. Edge Treatment:  Same as laminate cladding on horizontal surfaces or Lumber edge for transparent finish.
	F. Core Material:  Particleboard made with exterior glue in dry areas, Exterior-grade plywood where wet areas are in the same room, area or space.
	G. Core Material at Sinks: exterior-grade plywood.

	2.9 SOLID-SURFACING-MATERIAL COUNTERTOPS
	A. Grade: Custom.
	B. Solid-Surfacing-Material Thickness:  30T1/2 inch30T39T (13 mm) for countertops and ¼ inch for vertical wall appplications39T.
	C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors of solid-surfacing material complying with the following requirements:
	1. As indicated on the drawings.

	D. Fabricate tops in one piece, unless otherwise indicated.  Comply with solid-surfacing-material manufacturer's written recommendations for adhesives, sealers, fabrication, and finishing.
	1. Fabricate tops with shop-applied edges of materials and configuration indicated.
	2. Fabricate tops with loose backsplashes for field application.

	E. Drill holes in countertops for plumbing fittings and soap dispensers in shop.
	F. Install integral lavatories in countertops as indicated on the drawings to comply with:  ADA & TAS Requirements.

	2.10 CLOSET AND UTILITY SHELVING
	A. Grade: Custom.
	B. Shelf Material:  30T3/4-inch30T39T (19-mm)39T veneer-faced panel product with veneer edge banding.
	C. Cleats:  30T3/4-inch30T39T (19-mm)39T panel product.
	D. Grade:  Provide finishes of same grades as items to be finished.
	E. General:  Finish architectural woodwork at fabrication shop as specified in this Section.  Defer only final touchup, cleaning, and polishing until after installation.
	F. General: Refer to Division 9 painting Sections for finishing opaque-finished architectural woodwork.
	G. Shop Priming:  Shop apply the prime coat including backpriming, , for items specified to be field finished.  Refer to Division 9 painting Sections for material and application requirements.
	H. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural woodwork, as applicable to each unit of work.
	1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do not require ...

	I. Opaque Finish:
	1. Grade: Premium
	2. WI Finish System 5:  Catalyzed polyurethane.
	3. Color:  As selected by Architect from manufacturer's full range.
	4. Sheen:  Semigloss, 46-60 gloss units measured on 60-degree gloss meter per ASTM D 523.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.

	3.2 INSTALLATION
	A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	B. Assemble woodwork and complete fabrication at Project site to comply with requirements for fabrication in Part 2, to extent that it was not completed in the shop.
	C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 30T1/8 inch in 96 inches30T39T (3 mm in 2400 mm)39T.
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood to comply with chemical treatment manufacturer's written instructions, including those for adhesives used to install woodwork.
	F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails for exposed fastening, countersunk ...
	G. Standing and Running Trim:  Install with minimum number of joints possible, using full-length pieces (from maximum length of lumber available) to greatest extent possible.  Do not use pieces less than 30T36 inches30T39T (900 mm39T) long, except whe...
	1. Fill gaps, if any, between top of base and wall with plastic wood filler, sand smooth, and finish same as wood base if finished.
	2. Install wall railings on indicated metal brackets securely fastened to wall framing.
	3. Install standing and running trim with no more variation from a straight line than 30T1/8 inch in 96 inches30T39T (3 mm in 2400 mm)39T.

	H. 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 acce...
	1. Install cabinets with no more than 30T1/8 inch in 96-inch30T39T (3 mm in 2400-mm)39T sag, bow, or other variation from a straight line.
	2. Maintain veneer sequence matching of cabinets with transparent finish.
	3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 30T16 inches30T39T (400 mm)39T o.c. with No. 10 wafer-head screws sized for 30T1-inch30T39T (25-mm)39T penetration into wood framing, blocking, or hanging strips, tog...

	I. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	2. Install countertops with no more than 30T1/8 inch in 96-inch30T39T (3 mm in 2400-mm)39T sag, bow, or other variation from a straight line.
	3. Secure backsplashes to tops with concealed metal brackets at 30T16 inches30T39T (400 mm)39T o.c. and to walls with adhesive.
	4. Caulk space between backsplash and wall with sealant specified in Division 7 Section "Joint Sealants." Set bottom of backsplash in continuous bead of non-drying sealant and wipe over spill in joint to be fresh with face.

	J. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes with matching filler where exposed.
	K. Refer to Division 9 Sections for final finishing of installed architectural woodwork.

	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.
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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 penetrating water-repellent treatments for the following vertical and horizontal surfaces:
	1. Cast-in-place concrete.
	2. Natural stone.


	1.3 PERFORMANCE REQUIREMENTS
	A. General Performance:  Water repellents shall meet performance requirements indicated without failure due to defective manufacture, fabrication, or installation.
	1. Water Repellents:  Comply with performance requirements specified, as determined by preconstruction testing on manufacturer's standard substrate assemblies representing those indicated for this Project.

	B. Water Absorption:  Minimum 90 percent reduction of water absorption after 24 hours in comparison of treated and untreated specimens.
	1. Cast-in Place Concrete:  ASTM C 642.
	2. Precast Concrete:  ASTM C 642.
	3. Cast Stone:  ASTM C 1195.
	4. Concrete Masonry Units:  ASTM C 140.
	5. Natural Stone:  ASTM C 97.

	C. Water-Vapor Transmission:  Comply with one or both of the following:
	1. Maximum 10  percent reduction in rate of vapor transmission in comparison of treated and untreated specimens, according to ASTM E 96/E 96M.
	2. Minimum 80  percent water-vapor transmission in comparison of treated and untreated specimens, according to ASTM D 1653.

	D. Water Penetration and Leakage through Masonry:  Minimum 90 percent reduction in leakage rate in comparison of treated and untreated specimens, according to ASTM E 514.
	E. Durability:  Maximum 5 percent loss of water-repellent properties after 2500 hours of weathering according to ASTM G 154 in comparison to water-repellent-treated specimens before weathering.
	F. Chloride-Ion Intrusion in Concrete:  NCHRP Report 244, Series II tests.
	1. Reduction of Water Absorption:  80 percent.
	2. Reduction in Chloride Content:  80 percent.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Include manufacturer's printed statement of VOC content.
	2. Include manufacturer's standard colors.
	3. Include manufacturer's recommended number of coats for each type of substrate and spreading rate for each separate coat.
	4. Printout of current "MPI Approved Products List" for each product category specified in Part 2 that specifies water repellents approved by MPI, with the proposed product highlighted.

	B. Samples:  For each type of water repellent and substrate indicated, 32T12 by 12 inches32T41T (300 by 300 mm)41T in size, with specified water-repellent treatment applied to half of each Sample.
	C. Qualification Data:  For qualified Applicator.
	D. Product Certificates:  For each type of water repellent, from manufacturer.
	E. Preconstruction Testing Reports:  For water-repellent-treated substrates.
	F. Field quality-control reports.
	G. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Applicator Qualifications:  An employer of workers trained and approved by manufacturer.
	B. MPI Standards:  Comply with MPI standards indicated and provide water repellents listed in its "MPI Approved Products List."
	C. Mockups:  Apply water repellent to each type of substrate required.
	1. Locate each test application as directed by Architect.
	2. Size:  32T10 sq. ft.32T41T (9.3 sq. m)41T 32T25 sq. ft.32T41T (2.3 sq. m)41T.
	3. Final approval by Architect of color and water-repellent application will be from test applications.

	D. Preinstallation Conference:  Conduct conference at [Project site] <Insert location>.

	1.6 PROJECT CONDITIONS
	A. Limitations:  Proceed with application only when the following existing and forecasted weather and substrate conditions permit water repellents to be applied according to manufacturers' written instructions and warranty requirements:
	1. Concrete surfaces and mortar have cured for not less than 28 days.
	2. Building has been closed in for not less than 30 days before treating wall assemblies.
	3. Ambient temperature is above 32T40 deg F32T41T (4.4 deg C)41T and below 32T100 deg F32T41T (37.8 deg C)41T and will remain so for 24 hours.
	4. Substrate is not frozen and substrate-surface temperature is above 32T40 deg F32T41T (4.4 deg C)41T and below 32T100 deg F32T41T (37.8 deg C)41T.
	5. Rain or snow is not predicted within 24 hours.
	6. Not less than seven days have passed since surfaces were last wet.
	7. Windy conditions do not exist that might cause water repellent to be blown onto vegetation or surfaces not intended to be treated.


	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which [manufacturer] [and] [Applicator] agree(s) to repair or replace materials that fail to maintain water repellency specified in "Performance Requirements" Article within specified warranty period.
	1. Warranty Period: Ten years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PENETRATING WATER REPELLENTS
	A. Silane, Penetrating Water Repellent:  Clear, containing 20 percent or more solids of alkyltrialkoxysilanes; with alcohol, mineral spirits, water, or other proprietary solvent carrier; and with 400 g/L or less of VOCs.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals, LLC;  Hydrozo 100 Plus.
	b. Pecora Corporation; KlereSeal 940-S VOC KlereSeal 9100-S.
	c. PROSOCO, Inc.; SLX100.
	d. Tnemec Inc.; Dur A Pell 100.


	B. Siliconate, Penetrating Water Repellent:  Clear, methyl siliconate water repellent with 400 g/L or less of VOCs.
	1. Products:  Subject to compliance with requirements, provide the following provide one of the following:
	a. BASF Construction Chemicals, LLC; Thoroclear Special.
	b. PROSOCO, Inc.; Natural Stone Treatment WB.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements and conditions affecting performance of the Work.
	1. Verify that surfaces are clean and dry according to water-repellent manufacturer's requirements.  Check moisture content in three representative locations by method recommended by manufacturer.
	2. Inspect for previously applied treatments that may inhibit penetration or performance of water repellents.
	3. Verify that there is no efflorescence or other removable residues that would be trapped beneath the application of water repellent.
	4. Verify that required repairs are complete, cured, and dry before applying water repellent.

	B. Test pH level according to water-repellent manufacturer's written instructions to ensure chemical bond to silica-containing or siliceous minerals.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cleaning:  Before application of water repellent, clean substrate of substances that could impair penetration or performance of product according to water-repellent manufacturer's written instructions and as follows:
	1. Cast-in-Place Concrete:  Remove oil, curing compounds, laitance, and other substances that inhibit penetration or performance of water repellents according to ASTM E 1857.
	2. Natural Stone:  ASTM C 1515. ASTM D 5107. Division 04 Section "Maintenance of Stone Assemblies."

	B. Protect adjoining work, including mortar and sealant bond surfaces, from spillage or blow-over of water repellent.  Cover adjoining and nearby surfaces of aluminum and glass if there is the possibility of water repellent being deposited on surfaces...
	C. Coordination with Mortar Joints:  Do not apply water repellent until pointing mortar for joints adjacent to surfaces receiving water-repellent treatment has been installed and cured.
	D. Coordination with Sealant Joints:  Do not apply water repellent until sealants for joints adjacent to surfaces receiving water-repellent treatment have been installed and cured.
	1. Water-repellent work may precede sealant application only if sealant adhesion and compatibility have been tested and verified using substrate, water repellent, and sealant materials identical to those required.


	3.3 APPLICATION
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect the substrate before application of water repellent and to instruct Applicator on the product and application method to be used.
	B. Apply a heavy-saturation coating of water repellent, on surfaces indicated for treatment, using 32T15 psi-32T41T (103 kPa-)41T pressure spray with a fan-type spray nozzle, roller or brush to the point of saturation.  Apply coating in dual passes of...
	C. Apply a second saturation coating, repeating first application.  Comply with manufacturer's written instructions for limitations on drying time between coats and after rainstorm wetting of surfaces between coats.  Consult manufacturer's technical r...

	3.4 FIELD QUALITY CONTROL
	A. Testing of Water-Repellent Material:  Owner reserves the right to invoke the following procedure at any time and as often as Owner deems necessary during the period when water repellent is being applied:
	1. Owner will engage the services of a qualified testing agency to sample water-repellent material being used.  Samples of material delivered to Project site will be taken, identified, sealed, and certified in presence of Contractor.
	2. Testing agency will perform tests for compliance of water-repellent material with product requirements.
	3. Owner may direct Contractor to stop applying water repellents if test results show material being used does not comply with product requirements.  Contractor shall remove noncomplying material from Project site, pay for testing, and correct deficie...

	B. Coverage Test:  In the presence of Architect, hose down a dry, repellent-treated surface to verify complete and uniform product application.  A change in surface color will indicate incomplete application.
	1. Notify Architect seven days in advance of the dates and times when surfaces will be tested.
	2. Reapply water repellent until coverage test indicates complete coverage.


	3.5 CLEANING
	A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by water-repellent application as work progresses.  Correct damage to work of other trades caused by water-repellent application, as approved by Architect.
	B. Comply with manufacturer's written cleaning instructions.
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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 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Mechanically fastened membrane roofing system.
	2. Vapor retarder.
	3. Roof insulation.

	B. Related Sections include the following:
	1. Section 06105 "Miscellaneous Carpentry" for wood nailers, curbs, and blocking.
	2. Section 07920 "Joint Sealants."


	1.3 DEFINITIONS
	A. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.
	B. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," before multiplication by a safety factor.
	C. Factored Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," after multiplication by a safety factor.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not permit the passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to weather without failure.
	B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing membrane manufacturer based on testing and field experience.
	C. Roofing System Design:  Provide a membrane roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated according to ASCE 7, for 120 miles per hour ...
	D. FMG Listing:  Provide roofing membrane, base flashings, and component materials that comply with requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that are listed in FMG's "Approval Guide" for Class 1 or noncombustible ...
	E. Roofing System Design:  Provide a membrane roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist the factored design uplift pressures calculated according to SPRI's "Wi...

	1.5 SUBMITTALS
	A. Provide per requirements of Section 01330 “Submittal Procedures” and Section 01340 “Shop Drawings, Product Data, and Samples”
	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other Work.
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Insulation fastening patterns.

	D. Samples for Verification:  For the following products:
	1. 30T12-by-12-inch30T39T (300-by-300-mm)39T square of sheet roofing, of color specified, including T-shaped side and end lap seam.
	2. 30T12-by-12-inch30T39T (300-by-300-mm)39T square of roof insulation.
	3. 30T12-by-12-inch30T39T (300-by-300-mm)39T square of walkway pads or rolls.
	4. 30T12-inch30T39T (300-mm)39T length of metal termination bars.
	5. 30T12-inch30T39T (300-mm)39T length of battens.
	6. Six insulation fasteners of each type, length, and finish.
	7. Six roof cover fasteners of each type, length, and finish.

	E. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is approved, authorized, or licensed by manufacturer to install roofing system.
	F. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of meeting performance requirements.

	G. Qualification Data:  For Installer and manufacturer.
	H. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of roofing system.
	I. Research/Evaluation Reports:  For components of membrane roofing system.
	J. Maintenance Data:  For roofing system to include in maintenance manuals.
	K. Warranties:  Special warranties specified in this Section.
	L. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed roofing installation.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's warranty.
	B. Manufacturer Qualifications:  A qualified manufacturer that has UL listing and FMG approval for membrane roofing system identical to that used for this Project.
	C. Testing Agency Qualifications:  An independent testing agency with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.
	D. Source Limitations:  Obtain components for membrane roofing system from or approved by roofing membrane manufacturer.
	E. Fire-Test-Response Characteristics:  Provide membrane roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method below by UL, FMG, or another testing and inspecting agency acc...
	1. Exterior Fire-Test Exposure:  Class  A; ASTM E 108, for application and roof slopes indicated.

	F. Preinstallation Conference:  Conduct conference at Project site.  Comply with requirements in Section 01312 “Coordination and Meetings”.  Review methods and procedures related to roofing system including, but not limited to, the following:
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing i...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storing and mixing with other components.
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.  See Section 01576 “Waste Material Disposal”.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protec...
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

	1.8 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form, without monetary limitation, in which manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or workmanship within specified warranty period.  Failure i...
	1. Special warranty includes roofing membrane, base flashings, roofing membrane accessories, roof insulation, fasteners, cover boards, substrate board, vapor retarder, walkway products and other components of membrane roofing system.
	2. Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Products:  Subject to compliance with requirements, provide one of the products specified.


	2.2 THERMOPLASTIC POLYOLEFIN ROOFING MEMBRANE
	A. Fabric-Reinforced Thermoplastic Polyolefin Sheet:  Uniform, flexible sheet formed from a thermoplastic polyolefin, internally fabric or scrim reinforced, and as follows:
	1. Manufacturers:
	a. Bond-Cote Corporation.
	b. Duro-Last Roofing, Inc.
	c. GAF Materials Corporation.

	2. Thickness:  30T60 mils30T nominal.
	3. Exposed Face Color:  White.
	4. Physical Properties:
	a. Breaking Strength:  30T225 lbf30T39T (1 kN)39T; ASTM D 751, grab method.
	b. Elongation at Break:  15 percent; ASTM D 751.
	c. Tearing Strength:  30T55 lbf30T39T (245 N)39T minimum; ASTM D 751, Procedure B.
	d. Brittleness Point:  Minus 30T22 deg F30T39T (30 deg C)39T.
	e. Ozone Resistance:  No cracks after sample, wrapped around a 30T3-inch-30T39T (75-mm-)39T diameter mandrel, is exposed for 166 hours to a temperature of 30T104 deg F30T39T (40 deg C)39T and an ozone level of 30T100 pphm30T39T (100 mPa)39T; ASTM D 1149.
	f. Resistance to Heat Aging:  90 percent minimum retention of breaking strength, elongation at break, and tearing strength after 166 hours at 30T240 deg F30T39T (116 deg C)39T; ASTM D 573.
	g. Water Absorption:  Less than 4 percent mass change after 166 hours' immersion at 30T158 deg F30T39T (70 deg C)39T; ASTM D 471.
	h. Linear Dimension Change:  Plus or minus 2 percent; ASTM D 1204.



	2.3 AUXILIARY MATERIALS
	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing.
	1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction.

	B. Sheet Flashing:  Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 30T55 mils30T39T (1.4 mm)39T thick, minimum, of same color as sheet membrane.
	C. Bonding Adhesive:  Manufacturer's standard bonding adhesive for membrane, and solvent-based bonding adhesive for base flashings.
	D. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application.
	E. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, approximately 30T1 by 1/8 inch30T39T (25 by 3 mm)39T thick; with anchors.
	F. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 30T1 inch30T39T (25 mm)39T wide by 30T0.05 inch30T39T (1.3 mm)39T thick, prepunched.
	G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.
	H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, termination reglets, cover strips, and other accessories.

	2.4 VAPOR RETARDER
	A. Polyethylene Vapor Retarder:  ASTM D 4397, 30T6 mils30T39T (0.15 mm)39T thick, minimum, with maximum permeance rating of 30T0.13 perm30T39T (7.5 ng/Pa x s x sq. m)39T.

	2.5 ROOF INSULATION
	A. General:  Provide preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
	B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, glass-fiber mat facer on underside surfaces and laminate ½” plywood on the top surface, minimum of 60 PSI compressive strength.
	1. Manufacturers:
	a. GAF Materials Corporation.
	b. Rmax Operating, LLC


	C. Insulation thickness:  As indicated on the drawings.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.

	2.6 INSULATION ACCESSORIES
	A. General:  Roof insulation accessories recommended by insulation manufacturer for intended use and compatible with membrane roofing.
	B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
	C. Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive formulated to adhere roof insulation to substrate.
	D. Protection Mat:  Woven or nonwoven polypropylene, polyolefin, or polyester fabric mat, water permeable and resistant to ultraviolet degradation, type and weight as recommended by roofing system manufacturer for application.
	E. Metal Securement System:  Perimeter securement flashing and strapping fabricated from stainless steel, a minimum of 30T0.031 inch30T39T (0.8 mm)39T thick.  Provide fasteners as recommended by mortar-faced insulation manufacturer.

	2.7 WALKWAYS
	A. Flexible Walkways:  Provide factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, surface-textured walkway pads or rolls, approximately 30T3/16 inch30T39T (5 mm)39T thick, and acceptable to membrane roofing system manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of roofing system:
	1. Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions.  Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is forecast.
	C. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of the workday or when rain is forecast.  Remove and discard temporary seals before beginning work o...
	D. Comply with roofing manufacturer’s requirements.

	3.3 VAPOR-RETARDER INSTALLATION
	A. Loosely lay polyethylene-sheet vapor retarder in a single layer over area to receive vapor retarder, side and end lapping each sheet a minimum of 30T2 inches30T39T (50 mm)39T and 30T6 inches30T39T (150 mm)39T, respectively.
	1. Seal side and end laps with tape.

	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into membrane roofing system.

	3.4 INSULATION INSTALLATION
	A. Coordinate installing membrane roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with membrane roofing system manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	D. Install one or more layers of insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 30T1-1/2 inches30T39T (38 mm)39T or greater, install 2 or more layers with joints of each succeeding layer staggere...
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 30T1/4 inch30T39T (6 mm)39T with insulation.
	1. Cut and fit insulation within 30T1/4 inch30T39T (6 mm)39T of nailers, projections, and penetrations.

	G. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten insulation according to requirements in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
	2. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.

	H. Mechanically Fastened and Adhered Insulation:  Install each layer of insulation and secure first layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten first layer of insulation according to requirements in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
	2. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.
	3. Install subsequent layers of insulation in a cold fluid-applied adhesive.


	3.5 MECHANICALLY FASTENED ROOFING MEMBRANE INSTALLATION
	A. Install roofing membrane over area to receive roofing according to roofing system manufacturer's written instructions.  Unroll roofing membrane and allow to relax before installing.
	1. Install sheet according to ASTM D 5082.

	B. Start installation of roofing membrane in presence of roofing system manufacturer's technical personnel.
	C. Accurately align roofing membranes and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	D. Mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
	E. Apply roofing membrane with side laps shingled with slope of roof deck where possible.
	F. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of roofing membrane according to manufacturer's written instructions to ensure a watertight seam installation.
	1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of roofing membrane.
	2. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
	3. Repair tears, voids, and lapped seams in roofing membrane that does not meet requirements.

	G. Spread sealant over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
	H. In-Splice Attachment:  Secure one edge of roofing membrane using fastening plates or metal battens centered within membrane splice and mechanically fasten roofing membrane to roof deck.  Field-splice seam.
	I. Through-Membrane Attachment:  Secure roofing membrane using fastening plates or metal battens and mechanically fasten roofing membrane to roof deck.  Cover battens and fasteners with a continuous cover strip.
	J. Install roofing membrane and auxiliary materials to tie in to existing roofing.

	3.6 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with sheet flashing.
	D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.7 WALKWAY INSTALLATION
	A. Flexible Walkways:  Install walkway products in locations indicated.  Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform roof tests and inspections and to prepare test reports.
	B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion and submit report to Architect.
	1. Notify Architect or Owner 48 hours in advance of date and time of inspection.

	C. Repair or remove and replace components of membrane roofing system where test results or inspections indicate that they do not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.9 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a writ...
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair substrates, and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion a...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

	3.10 ROOFING INSTALLER'S WARRANTY
	A. WHEREAS                               of                                 , herein called the "Roofing Installer," has performed roofing and associated work ("work") on the following project:
	1. Owner:
	2. Address:
	3. Building Name/Type:
	4. Address:
	5. Area of Work:  Date of substantial completion.
	6. Acceptance Date:
	7. Warranty Period:  20 years.
	8. Expiration Date:

	B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a subcontractor) to warrant said work against leaks and faulty or defective materials and workmanship for designated Warranty Period,
	C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set forth, that during Warranty Period he will, at his own cost and expense, make or cause to be made such repairs to or replacements of said work as are necess...
	D. This Warranty is made subject to the following terms and conditions:
	1. Specifically excluded from this Warranty are damages to work and other parts of the building, and to building contents, caused by:
	a. lightning;
	b. peak gust wind speed exceeding 120 30Tmph30T39T (m/sec)39T;
	c. fire;
	d. failure of roofing system substrate, including cracking, settlement, excessive deflection, deterioration, and decomposition;
	e. faulty construction of parapet walls, copings, chimneys, skylights, vents, equipment supports, and other edge conditions and penetrations of the work;
	f. vapor condensation on bottom of roofing; and
	g. activity on roofing by others, including construction contractors, maintenance personnel, other persons, and animals, whether authorized or unauthorized by Owner.

	2. When work has been damaged by any of foregoing causes, Warranty shall be null and void until such damage has been repaired by Roofing Installer and until cost and expense thereof have been paid by Owner or by another responsible party so designated.
	3. Roofing Installer is responsible for damage to work covered by this Warranty but is not liable for consequential damages to building or building contents resulting from leaks or faults or defects of work.
	4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing Installer, including cutting, patching, and maintenance in connection with penetrations, attachment of other work, and positioning of anything on roof, this War...
	5. During Warranty Period, if original use of roof is changed and it becomes used for, but was not originally specified for, a promenade, work deck, spray-cooled surface, flooded basin, or other use or service more severe than originally specified, th...
	6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to inspect work and to examine evidence of such leaks, defects, or deterio...
	7. This Warranty is recognized to be the only warranty of Roofing Installer on said work and shall not operate to restrict or cut off Owner from other remedies and resources lawfully available to Owner in cases of roofing failure.  Specifically, this ...

	E. IN WITNESS THEREOF, this instrument has been duly executed this ________  day of ____________, 20___.
	1. Authorized Signature:  __________________
	2. Name:
	3. Title:
	END OF SECTION 07540
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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 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes joint sealants for the following applications, including those specified by reference to this Section:
	1. Exterior joints in the following vertical surfaces and horizontal nontraffic surfaces:
	a. Joints between different materials.
	b. Perimeter joints between materials and frames of doors, windows and louvers.
	c. Control and expansion joints in ceilings and other overhead surfaces.
	d. Other joints as indicated.

	2. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry, concrete, walls, and partitions.
	e. Perimeter joints between interior wall surfaces and frames of interior doors, and windows.
	f. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	g. Other joints as indicated.

	3. Interior joints in the following horizontal traffic surfaces:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in porcelain tile flooring.
	c. Other joints as indicated.


	B. Related Sections include the following:
	1. Division 9 Section "Gypsum Board Assemblies" for sealing perimeter joints of gypsum board partitions to reduce sound transmission.
	2. Division 9 Section "Acoustical Panel Ceilings" for sealing edge moldings at perimeters of acoustical ceilings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant continuous joint seals without staining or deteriorating joint substrates.

	1.4 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	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. Samples for Verification:  For each type and color of joint sealant required, provide Samples with joint sealants in 30T1/2-inch-30T39T (13-mm-)39T wide joints formed between two 30T6-inch-30T39T (150-mm-)39T long strips of material matching the ap...
	D. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.
	E. SWRI Validation Certificate:  For each elastomeric sealant specified to be validated by SWRI's Sealant Validation Program.
	F. Qualification Data:  For Installer
	G. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	H. Warranties:  Special warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed for installation of elastomeric sealants required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.
	C. Mockups:  Build mockups incorporating sealant joints, as follows, to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution:
	1. Joints in mockups of assemblies specified in other Sections that are indicated to receive elastomeric joint sealants, which are specified by reference to this Section.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 30T40 deg F30T39T (5 deg C)39T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.7 WARRANTY
	A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not comply with performance and other requirements specified in...
	1. Warranty Period:  Two years from date of Substantial Completion.

	C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants from the following:
	1. Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression caused by structural settlement or errors attributable to design or construction.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.

	2.2 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and ...
	B. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.3 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure ...
	B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for ...
	C. Suitability for Immersion in Liquids.  Where elastomeric sealants are indicated for Use I for joints that will be continuously immersed in liquids, provide products that have undergone testing according to ASTM C 1247 and qualify for the length of ...
	D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	E. Multicomponent Nonsag Neutral-Curing Silicone Sealant:
	1. Available Products:
	a. Dow Corning Corporation; 756 H.P.

	2. Type and Grade:  M (multicomponent) and P (pourable).
	3. Class:  50.
	4. Use Related to Exposure:  NT (nontraffic).
	5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates indicated, O.
	a. Use O Joint Substrates:  Coated glass, color anodic aluminum, aluminum coated with a high-performance coating, galvanized steel, brick, granite, limestone, marble, ceramic tile, and wood.


	F. Single-Component Neutral-Curing Silicone Sealant:
	1. Available Products:
	a. Dow Corning Corporation; 799.
	b. GE Silicones; UltraGlaze SSG4000.
	c. GE Silicones; UltraGlaze SSG4000AC.
	d. Polymeric Systems Inc.; PSI-631.
	e. Schnee-Morehead, Inc.; SM5731 Poly-Glaze Plus.
	f. Tremco; Proglaze SG.

	2. Type and Grade:  S (single component) and NS (nonsag).
	3. Class:  25.
	4. Use Related to Exposure:  NT (nontraffic).
	5. Uses Related to Joint Substrates:  M,G, A, and, as applicable to joint substrates indicated, O.
	a. Use O Joint Substrates:  Coated glass, color anodic aluminum, aluminum coated with a high-performance coating, galvanized steel, and porcelain tile.


	G. Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant:
	1. Available Products:
	a. Pecora Corporation; 898.
	b. Tremco; Tremsil 600 White.

	2. Type and Grade:  S (single component) and NS (nonsag).
	3. Class:  25.
	4. Use Related to Exposure:  NT (nontraffic).
	5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates indicated, O.
	a. Use O Joint Substrates:  Coated glass, color anodic aluminum, aluminum coated with a high-performance coating, galvanized steel, and porcelain tile.



	2.4 LATEX JOINT SEALANTS
	A. Latex Sealant:  Comply with ASTM C 834, Type P, Grade NF.
	B. Available Products:
	1. Bostik Findley; Chem-Calk 600.
	2. Pecora Corporation; AC-20+.
	3. Schnee-Morehead, Inc.; SM 8200.
	4. Sonneborn, Division of ChemRex Inc.; Sonolac.
	5. Tremco; Tremflex 834.


	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 and the following:
	1. Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies according to ASTM E 90.
	2. Available Products:
	a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant.
	b. United States Gypsum Co.; SHEETROCK Acoustical Sealant.


	B. Acoustical Sealant for Concealed Joints:  Manufacturer's standard, nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant recommended for sealing interior concealed joints to reduce airborne sound transmission.
	1. Available Products:
	a. Pecora Corporation; BA-98.
	b. Tremco; Tremco Acoustical Sealant.



	2.6 PREFORMED JOINT SEALANTS
	A. Preformed Silicone-Sealant System:  Manufacturer's standard system consisting of precured low-modulus silicone extrusion, in sizes to fit joint widths indicated, combined with a neutral-curing silicone sealant for bonding extrusions to substrates.
	1. Available Products:
	a. Dow Corning Corporation; 123 Silicone Seal.
	b. GE Silicones; UltraSpan US1100.
	c. Pecora Corporation; Sil-Span.
	d. Tremco; Spectrem Ez Seal.



	2.7 JOINT-SEALANT BACKING
	A. General:  Provide sealant backings of material and type that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field exper...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), O (open-cell material), B (bicellular material with a surface skin), or any of the preceding types, as approved in writing by joint-sealant manufacturer ...
	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 where such adhesion would result in ...

	2.8 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  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 in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instru...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immed...

	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. Acoustical Sealant Application Standard:  Comply with recommendations in ASTM C 919 for use of joint sealants in acoustical applications as applicable to materials, applications, and conditions indicated.
	D. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	E. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	F. 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.

	G. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.
	4. Provide flush joint configuration where indicated per Figure 5B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 5C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.



	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed elastomeric sealant joints as follows:
	a. Perform 10 tests for the first 30T1000 feet30T39T (300 m)39T of joint length for each type of elastomeric sealant and joint substrate.
	b. Perform 1 test for each 30T1000 feet30T39T (300 m)39T of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, Method B, Exposed Surface Finish Hand Pull Tab, Method C, Field-Applied Sealant Joint Hand Pull Flap or Method D, Water Immersion in Appendix X1 in ...
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; do this by extending cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect joints for complete fill, for absence of voids, and for joint configuration complying with specified requirements.  Record results in a field-adhesion-test log.
	4. Inspect tested joints and report on the following:
	a. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each type of product and joint substrate.  Compare these results to determine if adhesio...
	b. Whether sealants filled joint cavities and are free of voids.
	c. Whether sealant dimensions and configurations comply with specified requirements.

	5. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	6. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during testing or ...

	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 vertical and horizontal nontraffic construction joints in cast-in-place concrete.
	1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Multicomponent nonsag neutral-curing silicone sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-cur...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	B. Joint-Sealant Application:  Exterior vertical control and expansion joints in unit masonry.
	1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-curing silicone sealant, Multicomponent nonsag urethane se...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	C. Joint-Sealant Application:  Exterior vertical joints between different materials listed above.
	1. Joint Sealant: Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-curing silicone sealant, Multicomponent nonsag urethane sea...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	D. Joint-Sealant Application:  Exterior perimeter joints around frames of doors, windows, and louvers.
	1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-curing silicone sealant, Multicomponent nonsag urethane se...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	E. Joint-Sealant Application:  Exterior control and expansion joints in ceilings and other overhead surfaces.
	1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-curing silicone sealant, Multicomponent nonsag urethane se...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	F. Joint-Sealant Application:  Vertical control and expansion joints on exposed interior surfaces of exterior walls.
	1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-curing silicone sealant, Multicomponent nonsag urethane se...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	G. Joint-Sealant Application:  Interior perimeter joints of exterior openings.
	1. Joint Sealant:  Multicomponent nonsag polysulfide sealant, Single-component nonsag polysulfide sealant, Single-component neutral- and basic-curing silicone sealant, Single-component neutral-curing silicone sealant, Multicomponent nonsag urethane se...
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	H. Joint-Sealant Application:  Interior ceramic and dimension stone tile expansion, control, contraction, and isolation joints in horizontal traffic surfaces.
	1. Joint Sealant:  Multicomponent pourable polysulfide sealant, Multicomponent nonsag urethane sealant, Multicomponent pourable urethane sealant, or Single-component pourable urethane sealant.
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	I. Joint-Sealant Application:  Interior joints between plumbing fixtures and adjoining walls, floors, and counters.
	1. Joint Sealant:  Single-component mildew-resistant neutral and acid-curing silicone sealant.
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	J. Joint-Sealant Application:  Perimeter joints between interior wall surfaces and frames of interior doors, windows, and elevator entrances.
	1. Joint Sealant:  Latex sealant.
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

	K. Joint-Sealant Application:  Interior control, expansion, and isolation joints in horizontal traffic surfaces of dimension stone and brick flooring and other interior joints in horizontal traffic surfaces.
	1. Joint Sealant:  Multicomponent pourable polysulfide sealant, Multicomponent nonsag urethane sealant, Multicomponent pourable urethane sealant, or Single-component pourable urethane sealant.
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.
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	1.01 RELATED DOCUMENTS.
	A. DRAWINGS AND GENERAL PROV
	B. DIVISIONS OF THE Contract, including General and Supplementary Conditions and division 01 specification Sections, apply to this Section.

	1.02 MEASUREMENT AND PAYMENT
	A. No separate payment will be made for work performed under this Section. Include the cost for this work in the lump sum Base Bid.

	1.03 SUMMARY
	A. Section Includes:
	1. Fiberglass Reinforced Plastic (FRP) Doors.
	2. Fiberglass Reinforced Plastic (FRP) Frames.
	3. Fire Rated Fiberglass Reinforced Plastic (FRP) Doors.
	4. Fire Rated Fiberglass Reinforced Plastic (FRP) Frames.

	B. Related Sections include but are not limited to:
	1. General Conditions.
	2. Division 7 – Sealants.
	3. Division 8 – Door Hardware.


	1.04 SUBMITTALS
	A. Submit shop drawings and product technical data in accordance with Section 01330.
	B. Product Data:
	1. Manufacturer’s detailed specification of construction and fabrication.
	2. Installation instructions.

	C. Shop Drawings.  Indicate the following:
	1. Location, size, finish and hand of each door.
	2. Elevation of each door type.
	3. Internal reinforcement.
	4. Frame configuration, elevation, finish and anchor types.


	1.05 DELIVERY, STORAGE AND PROTECTION
	A. Deliver door and frame assemblies packaged in manufacturer’s standard containers to provide protection during transit.  Store, protect and handle products at project site in strict accordance with manufacturer’s instructions to prevent damage to th...
	B. Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage exists.  Minor damages may be repaired provided refinished items match new work and are acceptable to the Architect.  Remove and replace damaged items that c...
	C. Store doors and frames at building under cover.  Avoid using non-vented plastic or canvas covers that could create a humidity chamber.

	1.06 REGULATORY REQUIREMENTS
	A. Fire-rated door and frame construction will conform to tested products under ASTM E152, NFPA 252 & UL10C.
	B. Install door and frame assembly in conformance with NFPA 80 for fire-rated class, ANSI A117.1 specifications for ADA requirements, handicap accessibility.
	C. A flame spread classification of 25 or less per ASTM E84 will apply to all FRP component parts and shall be self extinguishing per ASTM D635.
	D. If the application dictates, resin formulation will conform to USDA and FDA standards for incidental food contact.
	E. Swinging Door Test, Doors and Frames, AAMA 920-03, ANSI A250.4-2001 (supercedes ANSI A-151.1), NWWDA TM-7:  In excess of 1,000,000 cycles.

	2.01 ACCEPTABLE MANUFACTURERS
	A. Subject to compliance with the Contract documents, the following manufacturer is acceptable:  Simon Door Company, LLC, PO box 4557, Brownsville, Texas 78523.  Telephone (866) 894-7511 Fax (95) 831-7530 E-Mail  28Tinfo@simondoor.com28T

	2.02 FIRE RATED AND NON-RATED DOORS
	A. Fiberglass Reinforced Plastic Doors
	1. Face Panels:  Standard face panels shall be chemical resistant, using a fiberglass-reinforced polyester resin system with light stabilizing additives.  Thickness of panels shall be 0.090 to 0.125, with a standard of 0.120”.
	2. Door thickness:  1 ¾ inches.
	3. Finish:  all surfaces shall have a smooth, or optional matte, seamless gel coat finish.  Gel Coat coverage shall be 15 mil thick plus or minus 3 mils.
	4. Color: as selected by architect from manufacturer’s standard, optional or custom colors.
	B. Internal Construction
	1. Stiles and Rails shall be constructed of rectangular and square high moduleus pultruded fiberglass tubes.
	2. Core materials as application dictates.

	a. Polyurethane Foam Core, 1 1/2 “ thick regid block of polyurethane with an “R” factor of 11-12 shall be laminated to the interior of the face panels.
	b. Mineral Core, fire rated up to 90 minutes.
	3. Internal reinforcements for full mortise hinges to be solid FRP blocking and for thru-bolted hardware to be high modulus pultrusions.

	C. Door Accessories.
	1. Windows:  Glazing support structures and window lite retainers shall be fabricated from high moduleus pultrusions and/or fiberglass compostion common to the door construction.  The opening itself shall be sealed in such a manner as to prevent moist...
	2. Astragals:  Astragals for pairs of doors will be fabricated of FRP material in the manufacturer’s standard design fire rated door accessories will be manufactured or supplied in compliance with the labeling agency and in accordance in UL10C.


	2.03 FIRE RATED AND NON-RATED FRP FRAMES
	A. General:  Fabricated frames of fiberglass reinforced plastic.
	1. Head and Jamb:  Pultruded fiberglass reinforced plastic, minimum ¼” wall thickness, conforming to SDI requirements.
	2. Frame Profile:  double rabbedted with 5/8” stop.  Face will be 2” with a standard jamb depth of 5 3/4”.
	3. Joint Connection:  Jamb to Head joints will be neatly mitered at 45 degrees.
	4. Finish: 15 mil+/- 3 mil gel coat finish.  Color to match door unless otherwise indicated.
	5. fire rated frames will be FRP, similar to non-rated frames in manufacture and appearance and shall be in compliance with the labeling agency and in accordance with UL10C.  Fire rated frames manufactured in a material other than fiberglass will not ...
	B. Reinforcements
	1. Corner:  Reinforcement at frame corner will be pultruded fiberglass angle, 4”x4”x5 3/8”x 1/4”.
	2. Hardware:  Frames will incorporate non-woven polyester fabric at mortise hinge, closer and strike locations for unparalleled screw-holding strength.
	C. Anchoring Systems.
	1. Existing Masonry
	a. #14-10x3-3/4” Crete Flex Masonry Screw
	b. FRP Base Anchor

	2.04 FABRICATION
	A. Fabricate FRP doors and frames rigid, neat in appearance and free from defects.
	B. Form to sizes and profiles as indicated on drawings.
	C. In compliance with the hardware manufacturer’s instructions and templates, doors and frames shall be mortised and reinforced for hardware, including hinges, locks, strikes, closer, etc.
	D. Bottom of frames will terminate at the indicated finished floor level.
	E. Clearances will be as follows:
	1. Jambs and Head: 1/8 inch plus or minus 1/16”
	2. Between Edges and Pairs of Doors:  1/8 inch plus or minus 1/16 inch.
	3. Between Bottom of Door and Threshold:  Maximum 3/8 inch.
	4. Between Bottom of Door and Top of finish Floor:  Maximum ¾ inch.

	3.01 INSPECTION
	Installer shall meet local building standards requirements and shall examine substrates, areas, and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of fiberglass doors and frames and s...
	3.02 INSTALLATION
	A. Install doors and frames, rigid, properly aligned and securely fastened in place.  Install in accordance with manufacturer’s instructions and NFPA 80 standards at fire rated openings.
	B. Where applicable, set frames in place prior to construction of enclosing walls and ceilings.  Space between wall and frame may be solidly filled with mortar and anchors built into the joints as the walls are constructed.
	C. Check plumb, squareness and twist of frames as walls are constructed.  Brace securely until permanently anchored.  Shim as necessary to comply with installation tolerances.
	D. Remove temporary braces and spreaders necessary for installation only after frames have been properly set and secured.
	E. Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows: 1) Three anchors per jamb from 60 to 90 inches in height, 2) Four anchors per jamb from 90 to 96 inches in height.
	F. Protect frames during construction.
	G. Align doors in frames for uniform clearances at each edge.

	3.03 ADJUSTING
	A. Adjust doors in accordance with door manufacturer’s maintenance instructions to swing open and shut without binding and to remain in place at any angle without being moved by gravitational influence.
	B. Adjust door hardware to operate correctly in accordance with hardware manufacturer’s maintenance instructions Contact Simon Door Co. if help is required with hardware installation instructions; do not alter doors to fit hardware without prior appro...

	3.04 CLEANING
	A. Clean all exposed surfaces, removing dirt and axess sealant from all exposed surfaces.  Follow the manufacturer’s maintenance instructions for proper techniques and products to clean all surfaces.
	B. Remove debris and leave work in complete and proper operating conditions.

	3.05 WARRANTY
	Fiberglass doors and frames shall carry a lifetime warranty against failure due to corrosion from the specific environment named at the time of purchase.  Manufacturer’s written warranty and conditions will apply to all products contained in this sect...
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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 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Access doors and frames for walls and ceilings.
	2. Floor access doors and frames.

	B. Related Sections include the following:
	1. Division 9 Section "Gypsum Board Assemblies" for walls and partitions.
	2. Division 15 Section "Duct Accessories" for heating and air-conditioning duct access doors.


	1.3 SUBMITTALS
	A. Product Data:  For each type of access door and frame indicated.  Include construction details,  fire ratings, materials, individual components and profiles, and finishes.
	B. Shop Drawings:  Show fabrication and installation details of access doors and frames for each type of substrate.  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples:  For each door face material, at least 30T3 by 5 inches30T39T (75 by 125 mm)39T in size, in specified finish.
	D. Access Door and Frame Schedule:  Provide complete access door and frame schedule, including types, locations, sizes, latching or locking provisions, and other data pertinent to installation.
	E. Ceiling Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted items including access doors and frames, lighting fixtures, diffusers, grilles, speakers, sprinklers, and special trim are shown and coordinated with ...

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of access door(s) and frame(s) through one source from a single manufacturer.
	B. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to access door and frame assemblies tested for fire-test-response characteristics per the following test method and that are listed and labeled by UL or another te...
	1. UL 10B for vertical access doors and frames.
	2. UL 263 for horizontal access doors and frames.

	C. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units, which may vary slightly from sizes indicated.

	1.5 COORDINATION
	A. Verification:  Determine specific locations and sizes for access doors needed to gain access to concealed plumbing, mechanical, or other concealed work, and indicate in the schedule specified in "Submittals" Article.


	PART 2 -  PRODUCTS
	2.1 STAINLESS-STEEL MATERIALS
	A. Rolled-Stainless-Steel Floor Plate:  ASTM A 793, manufacturer's standard finish.
	B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 or 316.  Remove tool and die marks and stretch lines or blend into finish.
	1. Finish:  Directional Satin Finish, No. 4.


	2.2 ALUMINUM MATERIALS
	A. Aluminum Extrusions:  30TASTM B 22130T39T (ASTM B 221M)39T, Alloy 6063-T6.
	1. Mill finish, AA-M10 (Mechanical Finish:  as fabricated, unspecified).

	B. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
	1. Mill finish, AA-M10 (Mechanical Finish:  as fabricated, unspecified).

	C. Aluminum Sheet:  30TASTM B 20930T39T (ASTM B 209M)39T, alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than strength and durability properties of Alloy 5005-H15; with minimum sh...
	1. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, clear coating 0.010 mm or thicker) complying with AAMA 611.
	2. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	3. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Apply baked enamel complying with paint manufactu...


	2.3 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Acudor Products, Inc.
	2. Babcock-Davis; A Cierra Products Co.
	3. Bar-Co, Inc. Div.; Alfab, Inc.
	4. Cendrex Inc.
	5. Dur-Red Products.
	6. Elmdor/Stoneman; Div. of Acorn Engineering Co.
	7. Jensen Industries.
	8. J. L. Industries, Inc.
	9. Karp Associates, Inc.
	10. Larsen's Manufacturing Company.
	11. MIFAB, Inc.
	12. Milcor Inc.
	13. Nystrom, Inc.
	14. Williams Bros. Corporation of America (The).

	B. Flush Access Doors and Frames with Exposed Trim:  Fabricated from stainless-steel sheet.
	1. Locations:  Wall and ceiling surfaces.
	2. Door:  Minimum 30T0.060-inch-30T39T (1.5-mm-)39T thick sheet metal, set flush with exposed face flange of frame.
	3. Frame:  Minimum 30T0.060-inch-30T39T (1.5-mm-)39T thick sheet metal with 30T1-inch-30T39T (25-mm-)39T wide, surface-mounted trim.
	4. Hinges:  Continuous piano.
	5. Latch:  Cam latch operated by flush key with interior release.
	6. Lock:  Cylinder (At Lobby Restrooms).
	a. Lock Preparation:  Prepare door panel to accept cylinder specified in Division 8 Section "Door Hardware."


	C. Exterior Flush Access Doors and Frames with Exposed Trim:  Weatherproof with extruded door gasket.
	1. Locations:  Wall surfaces.
	2. Door:  Minimum 30T0.040-inch-30T39T (1.0-mm-)39T thick, metallic-coated steel sheet; flush panel construction with manufacturer's standard 30T2-inch-30T39T (50-mm-)39T thick fiberglass insulation.
	3. Frame:  Minimum 30T0.060-inch-30T39T (1.5-mm-)39T thick extruded aluminum.
	4. Hinges:  Continuous piano, zinc plated.
	5. Lock:  Dual-action handles with key lock.

	D. Fire-Rated, Insulated, Flush Access Doors and Frames with Exposed Trim:  Fabricated from stainless-steel sheet.
	1. Locations:  Wall and ceiling surfaces.
	2. Fire-Resistance Rating:  Not less than that of adjacent construction.
	3. Temperature Rise Rating:  30T250 deg F30T39T (139 deg C)39T at the end of 30 minutes.
	4. Door:  Flush panel with a core of mineral-fiber insulation enclosed in sheet metal with a minimum thickness of 30T0.036 inch30T39T (0.9 mm)39T.
	5. Frame:  Minimum 30T0.060-inch-30T39T (1.5-mm-)39T thick sheet metal with 30T1-inch-30T39T (25-mm-)39T wide, surface-mounted trim.
	6. Hinges:  Continuous piano.
	7. Automatic Closer:  Spring type.
	8. Latch:  Self-latching device operated by knurled knob, flush key, or ring turn with interior release.

	E. Fire Rated, Uninsulated, Flush Access Doors and Frames with Exposed Trim:  Fabricated from stainless-steel sheet.
	1. Locations:  Wall surfaces.
	2. Fire-Resistance Rating:  Not less than that of adjacent construction.
	3. Door:  Minimum 30T0.060-inch-30T39T (1.5-mm-)39T thick sheet metal, flush construction.
	4. Frame:  Minimum 30T0.060-inch-30T39T (1.5-mm-)39T thick sheet metal with 130T-inch-30T39T (25-mm-)39T wide, surface-mounted trim.
	5. Hinges: Continuous piano.
	6. Automatic Closer:  Spring type.
	7. Latch:  Self-latching device operated by flush key with interior release.


	2.4 FABRICATION
	A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access panels to types of supports indicated.
	1. Provide mounting holes in frames for attachment of units to metal or wood framing.
	2. Provide mounting holes in frame for attachment of masonry anchors.  Furnish adjustable metal masonry anchors.

	D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.
	1. For cylinder lock, furnish two keys per lock and key all locks alike.
	2. For recessed panel doors, provide access sleeves for each locking device.  Furnish plastic grommets and install in holes cut through finish.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.
	B. Set frames accurately in position and attach securely to supports with plane of face panels aligned with adjacent finish surfaces.
	C. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

	3.2 ADJUSTING AND CLEANING
	A. Adjust doors and hardware after installation for proper operation.
	B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.







